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1. Introduction 
 
This users manual contains information required to install, configure, and use the 
PLC I/O Interface for Allen Bradley 1771 Remote IO Software License and Hardware 
Module (PIO) Subsystem. 

1.1. Audience 
The manual is written for the engineer/technician who is familiar with control systems. 

1.2. Product Discussed 
This document deals with PLC IO Interface for Allen Bradley 1771 Remote IO 
Subsystem: 
 

·  PLC IO Interface for Allen Bradley 1771 Remote IO License (IOD-5102) 
·  PLC IO Interface for Allen Bradley 1771 Remote IO Module (IOD-5202) 

 
Other related Subsystems are: 

·  GE Genius I/O (IOD-5101 and IOD-5201) 
·  Schneider Electrics Modicon S908 RIO (IOD-5103 and IOD-5203) 

1.3. CE Statement 
This manual describes installation and maintenance procedures for products, which 
have been tested to be in compliance with appropriate CE directives. To maintain 
compliance, these products must be installed and maintained according to the 
procedures described in this document. Failure to follow the procedures may 
compromise compliance. 

1.4. How to Use This Manual 
This manual is written to help technicians at most levels of experience.  The 
comprehensive table of contents should provide ease of access to the material for 
reference. 

1.5. Manual Contents 
The contents of this document are listed below, with additional detail shown in the 
Table of Contents. 
 
Section 1 - Introduction: includes the purpose of the document, the intended 
audience, and related documents. 
 
Section 2 - Installing Type IOD-5102 and IOD-5202 PLC I/O Interface; product 
description and specifications. 
 
Section 3 – DeltaV Programmable Serial Card / Mynah VIM card connectons 
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Section 4 – DeltaV Diagnostics  
 
Section 5 – Automated Configuration Utility  
 

1.6. Related Documents 
Allen Bradley’s Remote I/O Adapter Module document Cat. No.1771-ASB. 
MYNAH Modbus TCP Master Driver for DeltaV Virtual I/O Module 
 
Manual Conventions  
 
The following conventions are used in this document:  
 
Acronyms and Abbreviations - Standard abbreviations and symbols are used 
throughout this manual. Instances where non-standard abbreviations or acronyms 
are used will be explained at the first usage. 
 
Revision Control  - The title page of each document lists the printing date and any 
supersede notice. 
 
Cross References  - References to other documents for additional information list 
the document name and number. 

1.7. Warnings, Cautions and Notes 
Warnings, Cautions, and Notes attract attention to essential or critical information in 
this manual. The types of information included in each are explained in the following:  

 

 

 
Warning 
 
All warnings have this form 
and symbol.  

 
Do not disregard warnings. They are installation, operation, or maintenance 
procedures, practices, conditions, statements, and so forth, which if not strictly 
observed, may result in personal injury or loss of life. 

 
 

 

 
Caution 
 
All cautions have this form 
and symbol.  

 
Do not disregard cautions. They are installation, operation, or maintenance 
procedures, practices, conditions, statements, and so forth, which if not strictly 
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observed, may result in damage to, or destruction of, equipment or may cause a 
long term health hazard. 

 

 

 
Note 
 
Notes have this form and 
symbol.  

 
Notes contain installation, operation, or maintenance procedures, practices, 
conditions, statements, and so forth that alert you to important information, which 
may make your task easier or increase your understanding. 
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2. Installation 
There are three methods of connecting the PLC I/O Interface (PIO) module to DeltaV 
and the configuration station.  The original connection uses the DeltaV 
programmable serial card for both configuration of and communications with PIO.  
The second uses the DeltaV Programmable serial card for communications with 
DeltaV, but uses an Ethernet connection for configuration and diagnostics.  The third 
method used Ethernet for both configuration and DeltaV communications (via the 
MYNAH VIM interface module). 

2.1. RS-485 Configuration and Communciations 
The PIO Module is din-rail mounted as shown below. The recommended 
communication cable between the DeltaV Programmable Serial Interface Card 
(PSIC) and the PIO is BELDEN 3108A. This cable has 3 twisted-pairs, 22 AWG, and 
shielded for RS-485 communications. The maximum distance between the DeltaV 
PSIC and the PIO is 200ft (60m). The DeltaV PSIC for 1771 Remote I/O runs in 
simplex mode only. Both ports of the PSIC are used to connect to a single PIO 
Module. Each port communicates at 500K baud, with an effective bandwidth of 1M 
baud over both ports.  
 

 

 
Figure 2-1 :: PLC I/O RS-485 Connection  
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2.2. Ethernet Configuration and RS-485 Communicatio ns 
As specified above, the recommended communication cable between the DeltaV 
Programmable Serial Interface Card (PSIC) and the PIO is BELDEN 3108A. This 
cable has 3 twisted-pairs, 22 AWG, and shielded for RS-485 communications. The 
maximum distance between the DeltaV PSIC and the PIO is 200ft (60m). The DeltaV 
PSIC for 1771 Remote I/O runs in simplex mode only. Both ports of the PSIC are 
used to connect to a single PIO Module. Each port communicates at 500K baud, with 
an effective bandwidth of 1M baud over both ports.   

 
The connecting link from the machine holding the PLC Explorer configuration utility is 
Ethernet using a CAT 5 twisted pair connection and a switch/hub, or a cross-over 
cable (not shown).  The communications rate is 10 MBaud for configuration and 
diagnostic utilitys.   

 

 
Figure 2-2 :: PLC I/O RS-485 Communications (Ethern et Configuration) 
 

2.3. Ethernet Configuration and Connection  
The newest configuration uses a 10 Mbaud data connection for DeltaV via a Mynah 
VIM card on a two wide carrier on the DeltaV rack.  This uses CAT5 wire and switch.  
Both DeltaV data transfer and PIO configuration are carried out over the same link.   
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Figure 2-3 :: PLC I/O Ethernet Connection 
 

2.4. RIO Bus cabling 
 

The recommended communication cable between the PIO module and Allen Bradley 
racks is BELDEN 9463, also known as “Blue Hose”. The 1771 RIO bus 
communicates at 57.6K, 115.2K, or 230.4K baud. The data rate is switch selectable 
on the RIO Racks. All racks must have the same baud rate. The selected baud rate 
determines the available cable distance. For additional details, please refer to Allen 
Bradley’s Remote I/O Adapter Module document Cat. No.1771-ASB, and Section 
2.4. 
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2.5. Interface Module 
The PIO module comprises 2 parts. The base component has mounting screws for 
the din-rail. The PIO enclosure, which fits on top of the base, has 1 screw, which 
secures it to the base. The second visible screw (along the right edge) is not used for 
securing the enclosure and should not be moved. 
 

 

 
Warning 
 
Do not try to open the screw 
along the right edge of the PIO 
enclosure.  

 
The base is 3 5/16 inches wide (8.41cm) and 6 ½ inches tall (16.5 cm). The following 
illustrates this: 

 

 
Figure 2-4 :: PLC I/O Module Base 
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The PIO Enclosure is 4 3/8 inches wide (11.11cm) and 6 ½ inches tall (16.5 cm). 
The following illustrates this: 

 

 
Figure 2-5 :: PLC I/O Module Enclosure 
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2.6. Specification 
The PIO module requires 9-28VDC, 0.35Amps. 
The Ambient operating temperature is 50°C, Maximum.  

 

2.7. Cables 
The PLC I/O (PIO) Interface requires 3 or 4 types of cables. These are: 
 
1. +/- 24VDC Power Cable; 
2. RS-485 Communications Cable, and/or 
3. CAT 5 twisted pair Ethernet cable, 
4. RIO Bus Cable (Blue Hose); 
 
The +/- 24VDC power cable uses a 2-pin Weidmuller plug connector. This is 
supplied with the module. Power source for the PIO can be the same as signal 
power for DeltaV I/O modules. Alternatively, you can use a standalone 24VDC power 
supply, e.g., SOLA SCP30S 24-DN or SOLA SDN 2.5-24-100. 
 
The RS-485 communications cable 
is designed for 2 ports. The 
recommended cable is BELDEN 
3108A. This cable has 3 twisted 
pairs. Two pairs are used for 
Signal +/- (1 for each port). For the 
ground connection, each port uses 
one conductor from the third pair. 
The communications cable 
connects to the PIO Interface using 
2 3-pin Weidmuller connectors 
(supplied), and is terminated inside 
the Module. No external 
terminating resisters are required. 
The opposite end of the 
communications cable connects 
directly to the DeltaV Serial cards 
termination block. The maximum 
length of this cable is 200ft (60m). 
The following diagrams illustrate 
the pin connections.  

 
 
This view shows the connectors 
screws up and to the left for attaching the wires, note the top wire is the positive 
connection. 
 
 

Figure 2-6 :: RS-485 Cable Pin Connections 
Attachment View 



                                         Powerful Solutions for Digital Plants 
 

Page 15 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

 
Installed view (screws are to 
back, ground wire is on top) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The RIO Bus cable is the standard “blue hose”. The recommended cable is Belden 
9463. It has 2 conductors and a drain wire for signal +/- and common. It uses 3-pins, 
out of the available 6-pins, of a Weidmuller plug connector. This is supplied with the 
module. The maximum length of this cable is based on the communications baud 
rate for the RIO.  
 
RIO cable is attached between the bottom right connector on the PIO and the ASB 
module in the field.  The RIO Bus cable is the standard “blue hose”. The 
recommended cable is Belden 9463. It has 2 conductors and a drain wire for signal 
+/- and common. It uses 3-pins, out of the available 6-pins, of a Weidmuller plug 
connector. This is supplied with the module. The maximum length of this cable is 
based on the 
communications 
baud rate for the RIO. 
The RIO bus is 
terminated inside the 
PIO Module with a 
150-Ohm, ½ Watt 
resister as 
recommended by 
Allen Bradley. 
 
Attachment view 
(with screws to user).  
Attach wires from the 
bottom.  The 
connector is shown 
with the screws 
accessible for 
connection. 

Figure 2-7 :: RS-485 Cable Installed View  

Figure 2-8 :: RIO Bus Cable Attachment View  
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Figure 2-6 – PLC I/O Attachment View 
 
Installed view (screws to back, this is connector is inverted vertically and plugged 
into the PIO unit. 

 
Figure 2-9 :: RIO Bus Cable Installed View 

 
AB Terminating Resistor 
 
The RIO bus is terminated inside the PIO Module with a 150-Ohm, ½ Watt resister 
as recommended by Allen Bradley.  The 1771 specification specifies that a 
terminating resistor is required on the ends of a 1771 RIO network; these resistors 
should be between the blue and white wires.  The PIO unit contains a 150-Ohm 
resistor internally on the RIO daughter board.  An 82-ohm resistor is recommended 
for newer networks.  To enable the equivalent of an 82-ohm resistor in the PIO, a 
180-ohm external resistor may be attached to the PIO.  This should be attached to 
the top and third position of the RIO network connector as shown in the diagram 
below:  

 
Figure 2-10 :: RIO Bus Terminating Resistor 
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2.8. 1771 RIO Chassis Setup 
 

The RIO chassis has dipswitches on the bottom left corner of the back plane. These 
switches control Rack Addressing, Fail Safe handling, and Processor Restart 
Lockout. Each rack connected to the PIO should be setup with the following: 
 

1. The Processor Restart Lockout switch must be set to ON for proper operation 
of the RIO scan module.  Otherwise the racks will need to be reset whenever 
the PIO is changed from program to run mode, or after an auto-configuration 
poll.  

2. The Fail Safe switch must be set to match plant philosophy regarding 
Discrete Output handling in case of loss of communications. 

3. The addressing mode used, i.e., 2-slot, 1-slot or ½-slot is required when 
configuring the I/O using the Configuration Utility. 

 
The following excerpt from Allen-Bradley document 1771.6.6.1, Hardware 
Installation Manual, details the recommended switch settings for the 1771 I/O 
Chassis. 

 

 
Figure 2-11 :: 1771 Rack Switch Settings 
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2.9. 1771 ASB module switch settings 
 

The following excerpt from Allen-Bradley document 1771.6.6.1, Hardware 
Installation Manual, details the recommended switch settings for the 1771 

Remote I/O Adapter Module without complimentary I/O. 
 

 
Figure 2-12 :: 1771-ASB Switch Settings (Standard) 
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The following excerpt from Allen-Bradley document 1771.6.6.1, Hardware 
Installation Manual, details the recommended switch settings for the 1771 

Remote I/O Adapter Module with complimentary I/O. 

 
Figure 2-13 :: 1771-ASB Switch Settings (Compliment ary IO) 

 
 
Series E is configured similarly to series C/D ASB’s.  The PIO requires A/B-Series 
emulation for series C to E, switch assembly 2 switch must be in ON position.  This 
enables a wait state in the RIO bus messages to match the communications of series B 
ASB modules. 
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2.10. PIO Operational Overview 
The PIO has 6 LED’s, which are used to indicate the operating state of the interface 
module. The first four are the same for both types of connections, the last 2 (Port1 
and Port 2) are different.  From top to bottom, these are as follows: 
 

Table 2-1 :: PIO LED  Definitions 
LED Color Meaning 

Serial connection Ethernet (ModbusTCP) Connection 
Power Green PIO has Power 

 
PIO has Power 
 

Fault Red Fault – Process thread is not 
running – When this is lit, the 
remaining Leds are not valid. 
 

Fault – Process thread is not 
running – When this is lit, the 
remaining Leds are not valid. 
 

Mode Amber On Solid – The PIO is in Run 
Mode 
Off – The PIO is in Program Mode 
 

On Solid – The PIO is in Run Mode 
Off – The PIO is in Program Mode 
 

RIO 
Status 

Amber On Solid - RIO Configuration and 
Communications are good in both 
Run and Program Modes. 
 
Blinking – RIO Configuration 
mismatched or field 
Communications have errors 
(timeouts, invalid racks, etc). 
 

On Solid - RIO Configuration and 
Communications are good in both 
Run and Program Modes. 
 
Blinking – RIO Configuration 
mismatched or field 
Communications have errors 
(timeouts, invalid racks, etc). 
 

Port 1 Amber On Solid – Port 1 Communications 
with DeltaV are good. 
Blinking – Port 1 Communications 
with DeltaV are bad. 
 

On Solid – TCP connection open 
with DeltaV. 
Blinking – TCP connection failed 
(communications with DeltaV are 
bad). 

Port 2 Amber On Solid – Port 2 Communications 
with DeltaV are good. 
Blinking – Port 2 Communications 
with DeltaV are bad. 
 

Blinks on receipt of ModbusTCP 
message. 

2.10.1. Reset Operating State 
The PIO enters the Reset state when power is applied or after a reset (hardware, 
software or watchdog timer reset). Upon entering the Reset operating state, the 
PIO will load the system; and transition to the power-up operating state. During 
this phase the Red Led will be lit and all Amber Led’s will be in an undefined 
state. 
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2.10.2. Power-Up Operating State 
The PIO enters the Power-Up operating state from the Reset state once the 
hardware and operating system have been initialized. In the Power-Up operating 
state, the PIO firmware will be initialized and all hardware self-tests performed. If 
the self-test fails then the PIO firmware will re-enter the Reset operating state. 
While in the Power-Up operating state, no field I/O data communications 
functions or DeltaV communications functions will be performed. The PIO will 
initialize the controller communication ports and the field interface hardware. 
Upon successful completion, the PIO will transition to the un-configured 
operating state. During this phase the Red Led will be lit and all Amber Led’s will 
be in an undefined state. 
 

2.10.3. Un-configured Operating State 
The Un-configured operating state is entered after power-up and successful 
completion of the power-up self-tests. The PIO firmware will load an empty 
configuration (if powered up for the very first time), or reload the last saved 
configuration from system non-volatile memory. Upon successful completion, the 
Red Fault Led will go off and the Amber Run Mode and RIO Configuration Led’s 
will be lit. If no configuration is present (first time startup), the PIO will be in run 
mode but no remote I/O communications will be occurring. 

 

2.10.4. Active Operating State   
 

The Active operating state is the state in which the PIO has active 
communications with the field I/O bus on one side, and DeltaV interface on the 
other side. In this state, the Amber Run mode Led should be lit. If the Amber RIO 
Led is on solid, this indicates that we have a matching configuration and good 
communications with the field. Alternatively, if the Amber RIO Led is blinking, this 
indicates that we have communications errors with the field. On the DeltaV side, 
for serial communications if both PSIC ports are communicating, then the two 
Amber port Led’s will be on solid. If there are communications errors with the 
PSIC on any port, the corresponding port Led will blink on a 1/2 second on, 1/2 
second off basis.  For Ethernet communications if the controller is communicating 
, port 1 will be solid ON and port 2 will be blinking.  Port 1 will be OFF or blinking 
if there is a problem with controller communications. 
 
This state is the normal operating state for the PIO. While in this state, the PIO 
can be placed in Program mode by the user. In Program mode, the Amber Run 
mode Led will be unlit. All field communications will be active, however the 
DeltaV PSIC will no longer be accessing the field information. This mode is used 
to transfer a new field configuration into the PIO. The configuration download is 
discussed in detail in Section 4.0. After receiving a new configuration download 
from DeltaV PSIC, the PIO transitions into the Power-up operating state. 
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During normal operating state, if the PIO detects a communication failure with a 
rack, the Amber RIO Led will start blinking. In this state, all outputs in this rack 
will go to their fail-safe state.  The outputs return to last valve when 
communications are restored. 

 
For serial connections, if the PIO detects a communication failure with either of 
the DeltaV PSIC ports terminates communications to all racks on that port. 
 
For Ethernet connections, loss of the TCP connection to the DeltaV interface will 
cause stops communications from the PIO to all racks. 
 
When the PIO terminates communications with a rack, all modules in the rack go 
to their fail-safe states. The outputs return to last valve when communications are 
restored. 

 

2.10.5. Power Failure   
A power failure involving the entire I/O subsystem will cause all outputs to go into 
their respective configured fail-safe states. For Allen Bradley Discrete Outputs, the 
fail-safe action is dipswitch selected on each rack. For Analog Outputs, the fail-safe 
state is user configured and downloaded into the Output module during power-up, or 
jumper selected on the Output module. When power is restored, a full power up 
sequence will be performed and the outputs will be set to the configured power up 
states. 

 

2.10.6. Power Recovery   
When power is restored after a total subsystem power failure, a full power up 
sequence will be performed and the outputs will be set to the power up configured 
state. 
 
The Analog I/O configuration information stored in PIO non-volatile memory will be 
downloaded to each module. This step takes place automatically without user 
intervention or any other downloads from DeltaV. 
 
If a particular module in a rack returns from power failure (module is pulled out of the 
rack and then plugged back in), the PIO will automatically download its stored 
configuration, and make it operational without any user intervention. 
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3. Discrete I/O Image 
 
On the field side, the PIO continuously scans the configured racks and reads the 
discrete input values into its database. Simultaneously, it sends out any changes in 
discrete output values out to the racks. On the controller side, the PIO responds to 
discrete I/O read/write commands. The PIO stores the resulting I/O data in registers 
the organization depends on the communications interface from the controller.   

 
The 1771 RIO architecture does not require discrete I/O modules to be explicitly 
declared in the rack. If they are present, their run-time values show up in the image 
table. If they are removed from the rack, the corresponding spots in the image table 
are not used, and their value is undefined. Consequently, discrete modules need not 
be specifically defined in the PIO configuration registers.  

 
Each discrete module may have from 8 to 32 inputs and/or outputs.  The values from 
these modules are stored in data tables organized using the slot structure.  Each 
module uses one, two or four bytes (each bit representing an input) in the input and 
or output image table, based on the slot (or slots) in which it is located. This means 
each rack requires 8 words for input and 8 words for output discrete data. Note that 1 
word is equivalent to 1 dataset register, i.e., 16 bits. 

 

4. Analog I/O  
The Allen Bradley 1771 RIO uses block transfers (BT) to communicate with the 
analog modules.  All Analog BT reads and writes are performed by the PIO. For 
supported modules, no user code needs to be written at the DeltaV level to 
accomplish this. The PIO reads data using a block transfer read (BTR) and writes 
using block transfer write (BTW) messages.  Since there can be up to 16 analog 
modules in a rack, the block transfers are organized not by slot, but by the order of 
definition.  Up to four block transfers may be assigned to a single dataset, and 
therefore up to 4 datasets may be assigned to a rack to hold the block transfer data 
(16 groups of registers, such that each group will be able to define an analog (BT) 
module).  If any analog modules are configured (a module ID and address are 
supplied), then the module BTR data (up to 25 words) may be accessed in run mode 
in the second to fifth dataset (the location is dependent on BT order, not on the slot 
in which the module is physically located).  The following table shows this run-time 
mapping. 

 
In program mode, configuration BTW words (up to 64) for each specific module are 
downloaded to the PIO from the configuration utility. This information is too detailed 
and cannot be contained as part of the serial card definition.  When an analog 
module is defined, user configuration data is placed in the configuration words. This 
data is downloaded to the module when the PIO changes from program to run mode.  

 
All analog modules have one or more status words. If the module requires a 
configuration, one of these words contains a “reset” or “power-up” bit, which the 
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module sets to indicate to the controller that it needs a configuration downloaded.  
The PIO monitors these bits in run mode and triggers a configuration update 
whenever the bit is 1. 

 
BTW output data (output channels) for a module will be entered through the 
module’s BTR display (25 registers) in datasets 2-5 (see individual smart module 
definitions).  For most modules, each output is matched with the return status value 
for the output (i.e., BTR group includes a read back of the outputs words.  Entry into 
this word from DeltaV is mapped to the appropriate BTW word, rather than to the 
word in the BTR area (all BTR are read only). 

4.1. Block transfer definition table 
 

For ModbusTCP access, data in registers 4xx001-4xx100 represent the first rack 
global status information (where xx represents the rack number (01-32), for the 
programmable serial card, this data is represented in dataset 1.  Registers 
4xx017-19 (17 to 19) specify the number of block transfers, and in run mode the 
current status of the BTR (18) and BTW (19) for all 16 modules in the rack.  

 
Table 4-1 :: Block Transfer Definitions 

Register Mapping  

ID Description ModbusTCP* 
Serial  

DS Register  
4xx017 1 17 Block transfer 

(BT) definitions 
Number of BT Modules configured (1-16). This 
value is updated when a new BT is added 
(valid address and module ID) or deleted 
(address and or Module ID set to 0, or invalid 
value). 

4xx018 1 18 BTR Status bits Each bit represents a module in the rack and 
toggles to 1 when a BTR occurs for the 
module. This bit is reset when the BTR 
registers are read from the PIO.  Bit 0 is the 
first BT module, 15 is the last. 

4xx019 1 19 BTW Status bits Each bit represents a module in the rack and 
toggles to a 1 when one of the words in the 
BTW output registers for the module is 
changed.  It is reset (0) when a BTW to the 
module occurs.  Bit 0 is the first BT module, 15 
is the last. 

 
Registers 20 to 67 are organized into 16 groups of 3 words.  All three 
words contain 2 definition bytes each.  The first word in the group 
contains the Module ID and Address bytes.  The second word contains 
the BTR and BTW length bytes.  The last word contains a byte for 
configuration bits and the BTR update time byte. 
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Table 4-2 :: Block Transfer Details  

Block 

Register Mapping  MSB LSB 

ModbusTCP 
Serial    

DS Register  
BT 1 4xx020 1 20 Slot 0-16 Module ID 0x00-0xFF 

4xx021 1 21 BTR 
Length 

0-64 BTW Length 0-64 

4xx022 1 22 BTR Time  0-255 Configuration 
Bits 

00000000 

BT 2 4xx023 1 23 Slot 0-16 Module ID 0x00-0xFF 
4xx024 1 24 BTR 

Length 
0-64 BTW Length 0-64 

4xx025 1 25 BTR Time  0-255 Configuration 
Bits 

00000000 

. . .  
BT 16 4xx065 1 65 Slot 0-16 Module ID 0x00-0xFF 

4xx066 1 66 BTR 
Length 

0-64 BTW Length 0-64 

4xx067 1 67 BTR Time  0-255 Configuration 
Bits 

00000000 

 

Entering a valid slot address (1-16) and a valid module ID in the BT 
definition table enables a block transfer definition.  Enter the length of the 
module (for extended types), and the update time (in milliseconds) for 
BTR’s.  BT Modules configured  (DS1, Register 17) is updated when a 
new BT is added (valid address and module ID) or deleted (address and 
or Module ID set to 0, or invalid value). 

 

4.1.1. Module ID 
 
This parameters consists of two fields: 
 
Bits 0-1 Module series: 0=default, 1-3 = revisions 
Bits 2-7 Module Type ID: 0= Undefined, 1-62 are valid module 
types, limited to those assigned and listed in Table 3-8.  Modules types 
above 55 are reserved for extended module blocks (60 to 62 currently 
defined, remainder reserved).  

 
The following is the list of supported Analog I/O modules and their 
corresponding ID’s. For specific module details, please refer to Appendix 
A, or the corresponding Allen Bradley I/O module manual. 
 
Table 4-3 :: Module ID Codes 

Name Index  Type  Series  ID  
1171-DC 1 1 0 0x04 
1771-IE  2 2 0 0x08 
1771-IF (with E1, E2, and/or E3) 3 3 0 0x0C 
1771-IFE Series A/B 4 4 0 0x10 
1771-IFE Series C 5 4 1 0x11 
1771-IFF 6 5 0 0x14 
1771-IJ, IK 7 6 0 0x18 
1771-IL 8 7 0 0x1C 
1771-IFM  9 8 0 0x20 



                                         Powerful Solutions for Digital Plants 
 

Page 26 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

1771-IR Series A 10  9 0 0x24 
1771-IR Series B 11 9 1 0x25 
1771-IR/D 12 9 2 0x26 
1771-IS 13 10 0 0x28 
1771- IXE/B  14 11 0 0x2C 
1771-IXHR  15 12 0 0x30 
1771-N Series (2 In, 2 Out) 16 13 0 0x34 
1771-N Series (8 In, 0 Out) 17 14 0 0x38 
1771-N Series (7 In, 1 Out) 18 15 0 0x3C 
1771-N Series (6 In, 2 Out) 19 16 0 0x40 
1771-N Series (5 In, 3 Out) 20 17 0 0x44 
1771-N Series (4 In, 4 Out) 21 18 0 0x48 
1771-N Series (3 In, 5 Out) 22 19 0 0x4C 
1771-N Series (2 In, 6 Out) 23 20 0 0x50 
1771- N Series (1 In, 7 Out) 24 21 0 0x54 
1771- N Series (0 In, 8 Out) 25 22 0 0x58 
1771-OF (with 1771-E4’s) 26 23 0 0x5C 
1771- OFE 27 24 0 0x60 
1771-QRD 28 25 0 0x64 
1771-SF1 (not supported) 29 26 0 0x68 
1771-VHSC 30 27 0 0x6C 
User Defined Module 31 0 0 0xDC 

 

4.1.2. Module Address 
 
Value from 1 to 16, or 0 if no address has been specified.  No address 
can be specified unless a valid module ID has been entered.  If the word 
is update with both ID and address, the ID byte is processed first. 
 

4.1.3. BTR / BTW Length bytes 
 
This word consists of two bytes representing the number of words 
required for runtime BTR and BTW messages.  The BTW does not 
include the configuration words.  These values are limited (0-25 for 
normal module, 0-64 for modules with extended modules).  This length is 
limited for each module based on the modules maximum input and output 
words (see Module Definitions in Appendix A). 

 

4.1.4. BTR Time  
 

This byte represents the BTR time in scan intervals, the values may be 
from 0 (automatic scanning following each BTR complete event, or 1 to 
255 specifying the minimum number of scans between the BTR’s.  If the 
value is from 1 to 255, the BTR is scheduled at this time, however, 
depending on the loading the BTR’s may take longer. 

 

4.1.5. Configuration Bits 
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This byte contains bits that will be used to configure individual modules.  
Default behavior will be denoted with a reset bit (0).  This information is 
currently reserved. 

5. Run-Time Rack Status   
 
Registers 70 to 92 (PSIC) or 4xx070-4xx092 VIM contain run-time Rack status 
information. This information is further categorized into groups as follows: 
 

1. PSIC Communication Status  
2. RIO Communication Status; 
3. Firmware Status; and 
4. Driver Status 

5.2.  PSIC Communication Status 
Registers 70 to 73 are the PSIC communication status words; these words give 
the current status of the RIO rack.  The in the ModbusTCP driver on the VIM, 
these are reserved. 
 

Table 5-1 :: PSIC Communications Error Registers  
Identification  Word  Bits  Data values  
Frame Errors 
Port “B” 

70 00-07 0-255 

Frame Errors 
Port “B” 

08-15 0-255 

RX Parity 
Port “A” 

71 00-07 0-255 

RX Parity 
Port “B” 

08-15 0-255 

RX Over-Flow 
Port “A” 

72 00-07 0-255 

RX Over-Flow 
Port “B” 

08-15 0-255 

RX Over-Run 
Port “A” 

73 00-07 0-255 

RX Over-Run 
Port “B” 

08-15 0-255 

 

5.3.  RIO Communication Status 
 

Registers 74 to 79 are the RIO communication status words; these words give 
the current status of the RIO rack.  Each rack has unique values based on the 
rack communications.  These are read from the field interface hardware. 
 
Table 5-2 :: Rack Status Registers 
PSIC uses first dataset on each device (device address is the rack number plus 
1), ModbusTCP uses the Modbus address (4xx074…) to address the rack where 
xx is the rack number plus 1. 

 
Identificati on ModbusTCP  PSIC (device)  Bits  Description  Data values  
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Register  DS Word  
Rack Size 4xx074 1 74 00-07 In run mode, the firmware polls all enabled 

racks. If a rack exists, it returns the configured 
size.   

0x00 ¼ rack  
0x01 ½ rack  
0x10 ¾ rack  
0x11 Full rack  

Rack Status 4xx074 1 08-15 This displays the current update mode.  If the 
rack is not enabled, no updates are attempted 
to the rack.  Discrete inputs are updated in 
either program or run mode. When the card is 
in program mode all outputs are disabled and 
block transfers do not take place.  If the rack is 
configured, but not communicating (this may 
be the case if the rack does not exist, is 
disconnected or powered off), the rack will 
display 0x11 (Faulted). 

0x00 Not 
enabled 

0x01 Run 
mode 

0x10 Program 
mode 

0x11 Faulted 

CRC Errors 4xx07 1 75 00-07 If a return message from a rack has a bad 
CRC, this counter is incremented.  There is 
one retry, then the “Rack failure” (word 76) is 
incremented and the status of the rack (word 
74) is set to fault. 

0-255 

Timeouts 08-15 When a rack is enabled and it does not 
respond to a message with a timeout interval, 
this value is incremented.  There is one retry, 
then the “Rack failure” (word 76) is 
incremented and the status of the rack (word 
74) is set to fault.  

0-255 

Protocol 
Errors 

4xx076 1 76 00-07 If a return message from a rack contains an 
invalid response, this counter is incremented.  
There is one retry, then the “Rack failure” 
(word 76) is incremented and the status of the 
rack (word 74) is set to fault. 

0-255 

Rack Failures 08-15 A failure in rack communications increments 
this counter.  Initialization messages are sent 
to failed racks until successful.  

0-255 

BT Protocol 
Errors 

4xx077 1 77 00-07 If a return message from a rack BT request 
contains an invalid response, this counter is 
incremented.  Also if there are unsolicited 
block transfers. 

0-255 

BT Errors  08-15 If there is no response to a block transfer 
within 100 scans of the rack this is 
incremented.  This may occur if a discrete 
module has been assigned to the same slot as 
a BT, or if writes are made to the DO or DI bits 
associated with the BT slot. This is because 
BT’s use the discrete IO table to control the 
transfer process. 

0-255 

Reserved 4xx078 1 78  Reserved  
Reserved 4xx079 1 79  Reserved  

 
Note: In ModbusTCP Vim interface these registers are reflected in registers 400041-400360 (and 300041-300360).  
These are specified in groups of 10 registers each:,  
ModbusTCP  Serial (Rack 0) 
400041  74 
400042 75 
400043 76 
400044 77 
400045 78 
400046 17 
400047 18 
400048 19 
400049 20 
400050 21 
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5.4. Firmware Status 
 

Registers 80 to 87 are the Global PIO firmware status words.  As these are 
global, each rack displays a copy of these values.   These are read from the field 
interface hardware, and show the current state of the RIO driver. 
 

Table 5-3 :: Firmware  Status Registers 
There is one source for these global PIO status registers in the ModbusTCP register 
map (400001-400040).  For PSIC connections, the registers may be read through the 
first dataset of any of the racks (devices). 
 

Identification 
ModbusTCP  PSIC (device)  

Bits Description Data values Register  DS Word  
Check Byte 1 400001 1 80 08-15 These bytes are set when drivers are 

loaded, if these bytes are not equal 
to the specified values then the driver 
must be reset. 

Constant 0xC3 
Check Byte 2 00-07 Constant 0x04 
Check Byte 3 400002  81 

 
08-15 Constant 0xAA 

Ticker 00-07 This constantly incrementing value is 
an indicator that the RIO card driver 
is running.  If this stops incrementing 
the card must be reset. When the 
value reaches 255 it rolls over. 

0-255 

RIO Baud 
Rate 

400003  82  Network communications between 
the RIO card and RIO racks takes 
place at one of three rates, this 
displays the currently configured rate.  
The rate is changed using command 
word 2 (dataset word 99). 

0x0000 57.6 
0x00FF 115.2 
0xFFFF 230.4K 

Card State 400004  83  These two bytes are the 
configuration control bytes for the 
RIO firmware.  These bytes are set to 
modified during startup, and auto-
configuration. 

0x00FF Ready  
0x0000 Configure 
0xFF00 in 

transition 

Mode 400005  84 00-07 Global rack communications status. If 
0x00FF all racks configured are 
communicating successfully, if any 
rack is failing, this value is set to 
0x0000.  See “Rack Status” word 
dataset 1 word 74 for individual rack 
status. 

0xFF OK  
0x00 Error  

COMM 08-15 This displays the current RIO card 
mode.  It may be either run or 
program.  This mode is set with 
command word 1 (dataset 1 word 
100).  Discrete inputs are updated in 
either program or run mode. When 
the card is in program mode all 
outputs are disabled and block 
transfers do not take place.   

0xFF  RUN 

0x00 PRG 

Watch dog 
timer 

400006  85  RIO card timeout.. This data is not 
user changeable. 

0-255 

Current rack 
(scanning) 

400007  86  Show the current rack being scanned 
by the RIO card.   

0-31 

RIO scan 
time 

400008  87 00-07 Displays the RIO interface rack scan 
time.  This is the time in ticks (or 
milliseconds) between one complete 
scan of the configured IO racks.  The 
high byte holds the maximum time 
between scans (0-255), the low byte 
holds the minimum time. 

0x00-0xFF 
Minimum rate 

08-15 0x00-0xFF 
Maximum rate 
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5.5. Driver Status 
 

Registers 88 to 92 are the driver status / control words.  These values are global 
to the legacy module, and a copy of the words is returned to the rack.  These 
words are supplied by, or control, the PIO driver. 

 
Table 5-4 :: Driver Status Registers 
 

Description 
ModbusTCP 

PSIC 
(device) 

Byte Detail Values Register  DS Word  
AB driver 
module 
revision 
number  

400009 1 88 MSB Major (1-15) Current PIO module version number, this is a 
constant. Minor (0-15) 

LSB Build (1-255) 

AB driver 
status 

400010 1 89  0x0000 OK 
0x0003 Firmware not initialized 
0x0004 Process thread not initialized 
0x0005 RIO card Driver not loaded 

Sync word  400011 1 90 0-65535 Incremented by driver at end of each IO scan.  If 
reset by the DeltaV serial driver, this will give the 
number of process scans between the resets.  
Future: two sync bytes (to allow one per port).  

Auto-
configure 
time 

400012 1 91  Set the amount of time to allow racks to respond to 
an auto configuration before marking the rack as not 
present.  This is a value of from 1-65535 millisecond 
units 

Configuration 
word  
 
  

400013 1 92 MSB Cfg word 0x01 0=No data conversions, 1=Convert all data to 
binary. Not currently supported. All data conversions 
are performed at the DeltaV PSIC level. 

LSB Reserved  
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6. DeltaV Serial Card Configuration   
Connection from DeltaV may be via the DeltaV programmable serial card, or via the 
Mynah VIM module.  The VIM emulates four DeltaV programmable serial cards (57-
60 or 61-64).  An Automated Configuration Utility is supplied to configure the PIO. 
Using the automated configuration utility is recommended. This section describes the 
steps necessary to configure the DeltaV IO tree only to obtain proper 
communication. For automated configuration, please refer to Section 9. Note that the 
configuration utility generates the required card configuration as well. 

 
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. These are defined below.  Serial communications 
parameters for both ports must be configured identically. You may, however, choose 
to use only one port. In this case you must use port 1. 
 
Serial device and dataset configuration varies depending on the method of 
communications.  The following sections detail the two organizations. 
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6.1. RS-485 Programmable Serial Card Configuration 
Any single Card (1-64) in the Controller tree in DeltaV Explorer may be configured to 
communicate through a RS-485 Programmable Serial Card.  The DeltaV Explorer 
view of a configuration containing a RS-485 Card will be as follows, where C01 has a 
card type of Programmable Serial Card, P01 and P02 are the ports on the card, 
DEVXX are the Allen Bradley Racks attached to the ports and DSXX are configured 
datasets for each Rack. 

 
Figure 6-1 :: DeltaV RS-485 Card IO Tree 

 
Specifically, each port PXX will be configured with devices, e.g., DEV01, which 
represent Allen Bradley I/O Racks. Each rack will be configured with a minimum of 1 
dataset, or a maximum of 5 datasets. All I/O data read from the field, or written from 
DeltaV to the field will be stored in these datasets.   

 
Since there are 16 available datasets under each port, this architecture provides the 
capacity of 32 I/O racks (16 on each port) if all racks contain discrete I/O only. If 
some racks also contain analog I/O, then the total number of racks is reduced. 
Specifically, 1 additional dataset is required for each group of 4 analog I/O modules 



                                         Powerful Solutions for Digital Plants 
 

Page 33 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

in a rack.  In case of extended modules, e.g., 1771-IF and 1771-OF, more than one 
dataset group may be required. This is based on the number of extenders used. 

 
In the above example, DEV01 contains all analog I/O modules. The analog data is 
mapped to datasets 2 through 5. Note that dataset 1 is still required even though 
there are no discrete I/O modules. In this configuration, the DIO Image table is 
empty, however, the remainder of the dataset contains rack status information. 

 
DEV02 is a discrete I/O only rack. In this case, the DIO Image table contains all the 
field information. No other datasets are required. 

 
DEV03 and DEV04 are configured with DIO and AIO modules. DEV03 is configured 
with 1 analog I/O dataset, which gives it the ability to map to 4 analog modules. 
DEV04 has 2 analog I/O datasets, allowing it to map to a maximum of 8 analog 
modules. 

 
The following sections detail Port, Device and Dataset parameters. 

6.1.1. Port Configuration 
Specify the Port type. The Port type will always be RS-422/485 Half Duplex. The 
Baud Rate must be configured as 300. This baud rate internally maps to 500K 
(since 500k is not a listed option). Configure the parity as None, 8 data bits and 1 
stop bit. No other port parameters are supported. 

6.1.2. Device Configuration 
Specify devices, one for each Allen Bradley rack. The device address 
corresponds to the rack address. Note that the device address is 1-based in the 
PSIC, while the rack itself is 0-based. For example, Rack 0 will be configured as 
Device 1, and Rack 31 will be configured as Device 32. 
 
Configure datasets under the Device as follows. 

 

6.1.3. Dataset 1 Configuration 
The first dataset under each device represents the DIO Image of the rack. 
Additionally, the communication status values are contained here. This dataset is 
required regardless of whether or not the Rack contains Discrete I/O modules. 

 
Various parameters are required. These are given below with their values. 
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Table 6-1 :: Dataset 1 Specifications 
Parameter  Value 
Data Direction Output 
Output Mode 0 (Default) 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 0 (for DS01 of each device) 
Data Start Address 0 
Number of Values 100 
Special Data 1 0 
Special Data 2 0 
Special Data 3 0 
Special Data 4 0 
Special Data 5 0 

 

6.1.4. Dataset 2-5 Configuration 
Datasets 2 through 5 under each device represent AIO modules of the rack. 
Maximum registers per dataset are 100. Datasets are divided into 4 groups of 25 
registers. A given AIO module is mapped into a group of 25 registers of the 
dataset. In some cases, a module may require more than 1 group of 25 registers. 
In these cases, adjacent groups are used. It is not necessary for the first group to 
correspond to the first AIO module in the rack. This mapping is entirely user 
defined and is handled by the configuration utility. 

 
Various parameters are required for this set of datasets. These are given below 
with their values. 

 
Table 6-2 :: Dataset 2-5 Specifications 
Parameter  Value 
Data Direction Output 
Output Mode 0 (Default) 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 1 for DS02 – Modules 1-4 

2 for DS03 – Modules 5-8 
3 for DS04 – Modules 9-12 
4 for DS05 – Modules 13-16 

Data Start Address 0 
Number of Values 100 
Special Data 1 ID of module in Group 1 (Registers 1-25) 0r 0 
Special Data 2 ID of module in Group 2 (Registers 26-50) 0r 0 
Special Data 3 ID of module in Group 3 (Registers 51-75) 0r 0 
Special Data 4 ID of module in Group 4 (Registers 76-100) 0r 0 
Special Data 5 0 

 
The Special data fields contain the module identifier as listed in Table 3-8. For 
example, if the first module in the dataset is a 1771-IFE, then Special data 1 will be 
configured with 16 (0x10). 
 
Special data values are also used for data conversion for Input data coming into 
DeltaV and Output data going from DeltaV. The most significant 2 bits of the special 
data are used for this purpose as described below: 
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Table 6-3 :: Special Data Flags Specifications 
Bit 16  Value = 32768 

 
This value is added 
to the Module Id 
configured into the 
special data field 
by user. 

When this bit is set, (1) Input 
values are converted from BCD to 
Binary before they are written into 
the dataset registers; and (2) 
Output values are converted from 
Binary to BCD before they are 
written to the PIO device.  
 
If this bit is not set, no data 
conversion is performed. 

Bit 15 Value = 16384 
 
This value is added 
to the Module Id 
configured into the 
special data field 
by user. 

When this bit is set, (1) Input 
values are converted from Signed 
Magnitude to Binary before they 
are written into the dataset 
registers; and (2) Output values are 
converted from Binary to Signed 
Magnitude before they are written 
to the PIO device.  

 
For example, if the Module Id is 16 (1771-IFE), and the data format is configured as 
BCD, then configure the Special Data field as 16 + 32768 = 32784. If the data format 
is Signed Magnitude, then configure the Special Data field as 16 + 16384 = 16400. 
Lastly, if the data format is 2’s Compliment, then the Special Data field will be just 16, 
i.e., no conversion required. 

6.1.5. Discrete I/O Image 
The PIO responds to discrete I/O read/write commands from the Programmable 
serial card. The PIO stores the resulting I/O data in registers 1-16 of dataset 1 of 
each device. The data is stored in a specific order, i.e., organized by slot. 

 
For the 1771 PIO module, the first dataset assigned to a rack will hold these tables.  
This will allow all discrete I/O data to be transferred quickly between the PIO and the 
DeltaV dataset.  DeltaV can access any of these words based on actual rack 
configurations. Dataset registers 1-8 comprise the output image, and registers 9-16 
comprise the input image. The remainder of dataset 1 contains rack configuration 
and status information. 

 
The structure of dataset 1 discrete I/O image is as shown in table below: 

 
Table 6-4 :: Discrete I/O Image (with 2-slot addres sing)  

 

 

Description  Register  Bits  Data 
Discrete Output 
Table 

1 00-07 Discrete Output Slot 1 
08-15 Discrete Output Slot 2 

8 00-07 Discrete Output Slot 15 
08-15 Discrete Output Slot 16 

Discrete Input 
Table 

9 00-07 Discrete Input Slot 1 
08-15 Discrete Input Slot 2 

16 00-07 Discrete Input Slot 15 
08-15 Discrete Input Slot 16 
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6.1.6. Analog I/O  
Analog (or block transfer) data is accessed in datasets 2 to 5 according to the 
organization specified in dataset 1 words 20 to 67 (16 groups of 3 registers each 
specifying the Block, slot, and access).  The following table shows this run-time 
mapping. (see analog I/O mapping table above). 

 
Table 6-5 :: Analog IO Mapping 

Dataset  Dataset Register  Description  
2 1-25 BT 1 
 26-50 BT 2 
 51-75 BT 3 
 76-100 BT 4 
3 1-25 BT 5 
 26-50 BT 6 
 51-75 BT 7 
 76-100 BT 8 
4 1-25 BT 9 
 26-50 BT 10 
 51-75 BT 11 
 76-100 BT 12 
5 1-25 BT 13 
 26-50 BT 14 
 51-75 BT 15 
 76-100 BT 16 
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6.2.  ModbusTCP VIM Card Configuration 
Cards 57-64 may be assigned as ModbusTCP Vim connections (either card group 
57-60, or 61-64).  When using the VIM, all four cards of the chosen set must be 
configured in DeltaV, even if only one card is used.  The ports on the remaining 
cards may be left disabled to minimize licensing counts, but the cards must be 
instantiated.   
 
The DeltaV Explorer view of a configuration containing a Serial Card will be as 
follows, where C57 has a card type of Programmable Serial Card, P01 and P02 are 
the ports on the card, DEVXX is a Allen Bradley 1771 PIO module (cross referenced 
to the IP address assigned in the VIM by the device address).  Only one device 
needs to be attached to each port.  Each dataset (DSXX) is configured to access 
RIO data by the configuration associate with the dataset.  For discrete and rack 
status values, multiple racks may assigned to the same dataset.  

 
Figure 6-2 :: DeltaV ModbusTCP Vim Card IO Tree 

 
Specifically, each port PXX will be configured with a single device, e.g., DEV01, with 
address of X (1-255), in VimNet Explorer set the address of the device to match the 
address assigned in DeltaV and IP address of the Allen Bradley PIO module. Each 
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device will have one global dataset, two or more discrete datasets (one DI and one 
DO) and one or more rack status datasets.  Up to 10 sequential racks may be 
assigned to one of these datasets, if more than 10 datasets are used another dataset 
of each type may be assigned.  If more than 10 racks are accessed, the datasets 
may be assigned to a device on the second port.  In this case, the device on that port 
should have the same address as the device on the first port.  If more than 20 racks 
are to be used, then the DI, DO and rack status registers may be added in groups of 
three datasets to either port.  Block transfer registers (for 1771 analog modules) may 
be assigned to other datasets under the device on either port.  The location of these 
datasets is not significant as all communications goes through the Ethernet port on 
the VIM.  All I/O data read from the field, or written from DeltaV to the field will be 
stored in these datasets along with the status data from the PIO module. 

 
Since there are 16 available datasets under each port, this architecture provides the 
capacity of 32 I/O racks (16 on each port) on a card.  All discrete and status data will 
fit in the datasets defined here (32 racks would require 12 datasets over the 2 ports).  
The remaining datasets (20) may be assigned to block transfers.  Up to four block 
transfer modules may be configured in any block transfer dataset, these are 
assigned to the datasets sequentially, independent from the slot organization in 
which they are physically located (a maximum of 80 block transfers if 4 BT’s are 
assigned per rack).   If more block transfer modules (or modules are not arranged so 
4 may be read in each dataset, then fewer BT’s will be available in these datasets.  It 
is possible that more than 32 datasets could be required; if this is the case the VIM 
supports four cards and the remaining datasets may be configured under any of 
these cards.  Note, that increasing the number of datasets will impact data transfer 
rates. 

 
In the above example, DEV01 contains all discrete and analog I/O modules 
configured in racks 0 to 10. There are analog data is mapped to datasets 5 through 
7. Note that discrete IO datasets are required only if there is discrete data and 
analog (BT) sets only if there are configured block transfers.  If configured racks are 
separated by non-configured racks (i.e., if racks 0, 5, 6, and 8 are configured), then 
the rack range must reference racks 0-8).  If the first configured rack is not 0, then 
the dataset may be defined so the first configured rack is the first register in the 
dataset (i.e., if racks 5, 7, 8, and 10 are configured then the discrete datasets would 
be configured to represent racks 5-10).   

 
Only one device needs to be configured on a port, up to 16 datasets may be 
attached to this device and no more datasets are allowed under the port.  If fewer 
than 16 datasets are used in a port (or 32 on a card), the remaining datasets may be 
added under another device that references another ModbusTCP device.   

 
Devices and datasets are configured under the ports for organizational purposes 
only.  If two devices on the same port or separate ports (or cards) reference the 
same VIM address (PIO IP address), then they will all communicate over the same 
VIM channel.  See the VimNet manual for details on configuring this channel.   

 
The following sections detail Port, Device and Dataset parameters. 
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6.2.1. Port Configuration 
Under the “Port” tab, check the Enable box, and in “Advanced”, the port should 
be set as “master” with timeout (number of retries times timeout value) matching 
the timeout configured in the PIO module.  The communications tab is not used, 
and the values may be left at their defaults. 

6.2.2. Device Configuration 
Specify devices, one for each Allen Bradley PIO module (RIO bus). The device 
address corresponds to the PIO IP address as specified in the VIM (See VimNet 
Explorer utility documentation).   Racks are address by the dataset data type and 
registers.  Any dataset under this device may access any section of the PIO 
register tables.  Specific access sections are detailed below. 
 

6.2.3. Global status Dataset 
The first section of the PIO register table (registers 400001 to 400040) 
represents the global status data from the PIO.  This area displays the current 
operating status and the PIO configuration registers.  To access this, a dataset is 
configured with various parameters. These are given below with their values.  Of 
note is the data type (3) that specifies holding registers (400000 series) will be 
accessed, starting register (the initial offset of the dataset 0 (the first register will 
be 400001), and the special word 3 which specifies an update interval.  This 
interval will allow the capture of discrete IO data at a higher rate than this status 
data (the global status will change on every read as some of the values are 
tickers for watch-dog type determinations).  All data is transmitted as 16-bit 
unsigned integer values, so this is the type that should be selected as the DeltaV 
data type. 
 

Table 6-6 :: ModbusTCP Global Status Dataset 
Parameter  Value 
Data Direction Output w/read-back 
Output Mode 1 (individual register writes) 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 3 (read Modbus/TCP holding registers (400001-) 
Data Start Address 0 (400000-400040) 
Number of Values 40 
Special Data 1 0 
Special Data 2 0 
Special Data 3 200 (200 * 5 ms = 1000 ms between updates) 
Special Data 4 0 
Special Data 5 0 
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6.2.4. Discrete I/O Image 
On the controller side, the PIO responds to ModbusTCP messages read/write 
commands via to the holding (or input) register ranges assigned to the discrete I/O 
tables. These are organized into 32 groups of 10 registers each starting at 400501 
for outputs and 300501 for inputs.  Each of these groups is the image table from one 
of the 1771 racks (0-31).   

 
Table 6-7 :: ModbusTCP Discrete I/O Image Groups  
Organization of input and output discrete register tables.  Inputs are read from the input 
registers, discrete outputs are read/written via the holding registers. 
 

Discrete Register   Rack Identification  
DI DO Decimal  Octal  

300501-300510 400501-400510 0 0 
300511-300520 400511-400520 1 1 
300521-300530 400521-400530 2 2 
300531-300540 400531-400540 3 3 
300541-300550 400541-400550 4 4 
300551-300560 400551-400560 5 5 
300561-300570 400561-400570 6 6 
300571-300580 400571-400580 7 7 
300581-300590 400581-400590 8 10 
300591-300600 400591-400600 9 11 
300601-300610 400601-400610 10 12 
300611-300620 400611-400620 11 13 
300621-300630 400621-400630 12 14 
300631-300640 400631-400640 13 15 
300641-300650 400641-400650 14 16 
300651-300660 400651-400660 15 17 
300661-300670 400661-400670 16 20 
300671-300680 400671-400680 17 21 
300681-300690 400681-400690 18 22 
300691-300700 400691-400700 19 23 
300701-300710 400701-400710 20 24 
300711-300720 400711-400720 21 25 
300721-300730 400721-400730 22 26 
300731-300740 400731-400740 23 27 
300741-300750 400741-400750 24 30 
300751-300760 400751-400760 25 31 
300761-300770 400761-400770 26 32 
300771-300780 400771-400780 27 33 
300781-300790 400781-400790 28 34 
300791-300800 400791-400800 29 35 
300801-300810 400801-400810 30 36 
300811-300820 400811-400820 31 37 

 



                                         Powerful Solutions for Digital Plants 
 

Page 41 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

 
Table 6-8 :: ModbusTCP Discrete I/O Group Definitio ns 
Each table group consists of 8 IO registers (unsigned 16-bit integers) holding the IO data 
for the rack, followed by two registers of status data to determine if rack (or partial rack) 
is communicating. 
 
Register Offset Data Description 
0-7 Slot data dependent on slot addressing and organization. 
8 Rack Enabled word, this is generated from RS485 dataset 1 word 17, (read/only, but accepts writes 

without changing data), this word is set by PLC Explorer. 
Byte Description 
Low Rack group Configured if bit is set, this comes from PLC Explorer rack configuration 

Bit Description 
0 Group 1 Configured 
1 Group 2 Configured 
2 Group 3 Configured 
3 Group 4 Configured 
4 Group 5 Configured 
5 Group 6 Configured 
6 Group 7 Configured 
7 Group 8 Configured 

High Rack group enabled if bit is set, this is enabled by PLC, disabled on comm. Loss 
Bit Description 
0 Group 1 Enabled 
1 Group 2 Enabled 
2 Group 3 Enabled 
3 Group 4 Enabled 
4 Group 5 Enabled 
5 Group 6 Enabled 
6 Group 7 Enabled 
7 Group 8 Enabled 

9 Rack status word, this is generated from RS485 dataset 1 word 74.  Read/only, but accepts writes 
without changing data, this word is set by the PIO dependent on the rack-enabled word (8 above).   
Low Group status (each 16 bit word), each bit represents a group, 1=run, 0=other. 

Bit Description 
0 Group 1 State (1= Ok) 
1 Group 2 State (1= Ok) 
2 Group 3 State (1= Ok) 
3 Group 4 State (1= Ok) 
4 Group 5 State (1= Ok) 
5 Group 6 State (1= Ok) 
6 Group 7 State (1= Ok) 
7 Group 8 State (1= Ok) 

High Rack status 
Bit Description 
0 Quarter Rack 1 Configured 
1 Quarter Rack 1 Configured 
2 Quarter Rack 1 Configured 
3 Quarter Rack 1 Configured 
4 Quarter Rack 1 Enabled 
5 Quarter Rack 1 Enabled 
6 Quarter Rack 1 Enabled 
7 Quarter Rack 1 Enabled 
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Table 6-9 :: Discrete I/O Table Slot Addressing Con versions 
Slot data is organized base on the addressing mode set in the 1771 rack 
(using the dipswitches 5 & 6). 

 

 

6.2.5. Discrete Input Dataset (racks 0-10) 
The discrete input values are read from 300501 to 300820.  Dataset 2 uses the 
DeltaV data type 4 to specify read Modbus input registers.  Each Dataset may 
hold from 1 to 10 racks worth of discrete IO table starting at any rack boundary 
as specified above.   
 
Various parameters are required for this set of datasets. These are given below 
with their values. 

 
Table 6-10 :: ModbusTCP Vim Discrete Input Dataset Specifications 

Parameter  Value 
Data Direction Output 
Output Mode 0 (Default) 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 4 (read Modbus/TCP input registers 
Data Start Address 300xxx (where xx is501 to720, the starting register for the first rack to access)  
Number of Values 100 
Special Data 1 0 
Special Data 2 0 
Special Data 3 0 (zero directs VIM to send messages as fast s possible) 
Special Data 4 0 
Special Data 5 0 

 
No special words need be specified, as data should be captured at as high a rate as 
possible. 
 

6.2.6. Discrete Output Dataset (racks 0-10)  
The discrete output values are read from 400501 to 400820.  Dataset 3 uses the 
DeltaV data type 3 to specify read Modbus holding (AO) registers.  This Dataset 

Description  Register  Bits  Data 
2-Slot Addressing 0 00-07 Discrete Table Slot 0/0 

08-15 Discrete Table Slot 0/1 
1 00-07 Discrete Table Slot 1/0 

08-15 Discrete Table Slot 1/1 

7 00-07 Discrete Table Slot 7/0 
08-15 Discrete Table Slot 7/1 

1-Slot Addressing 0 00-15 Discrete Table Slot 1 
1 00-15 Discrete Table Slot 2 
2 00-15 Discrete Table Slot 3 

7 00-15 Discrete Table Slot 8 
1/2 –Slot 
Addressing 

0 00-32 Discrete Table Slot 1 
2 00-32 Discrete Table Slot 2 
4 00-32 Discrete Table Slot 3 
6 00-32 Discrete Table Slot 4 
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may hold from 1 to 10 racks worth of discrete IO table starting at any rack 
boundary as specified above.   
 
Various parameters are required for this set of datasets. These are given below 
with their values. 

 
 

Table 6-11 :: ModbusTCP Vim Discrete Output Dataset  Specification 
Parameter  Value 
Data Direction Output 
Output Mode 0 (Default) 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 3 (read Modbus/TCP holding registers  
Data Start Address 400xxx (where xx is501 to720, the starting register for the first rack to access)  
Number of Values 100 
Special Data 1 0 
Special Data 2 0 
Special Data 3 0 (zero directs VIM to send messages as fast s possible) 
Special Data 4 0 
Special Data 5 0 

 
 

6.2.7. Rack status Dataset (racks 0-10) 
The rack status values are read from 300041 to 300360 (or 400041-400360).  Port 1, 
dataset 3 uses the DeltaV data type 3 to specify read Modbus status registers 
(400xxx).  Using holding registers allows DeltaV to write to the rack status registers 
allowing the reset of writeable values. 

6.2.8. Analog I/O Datasets 
Dataset may be assigned as needed to access the Analog (Block Transfer) data in 
the PIO.  Each dataset should be defined as detailed below.  Block transfer IO data 
reads are written through the same registers used to read the IO.   
 

 
Table 6-12 :: ModbusTCP Vim Analog IO Dataset Speci fications 

Parameter  Value 
Data Direction Output w/read-back 
Output Mode 1 individual writes 
DeltaV Data Type 16-bit UINT with Status 
Device Data Type 3 (read Modbus/TCP holding registers  
Data Start Address 4xx101-4xx476  (see below) 
Number of Values 25-100 
Special Data 1 0 
Special Data 2 0 
Special Data 3 40 (update at 200 ms intervals to give discrete priority) 
Special Data 4 0 
Special Data 5 0 

 
Table 6-13 :: ModbusTCP Vim Analog I/O Mapping 
Compressed Format   
Modbus 
Addresses 

Word  Description  

4xx101-4xx125 1-25 BT 1 
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4xx126-4xx150 26-50 BT 2 
4xx151-4xx175 51-75 BT 3 
4xx176-4xx200 76-100 BT 4 
4xx201-4xx225 1-25 BT 5 
4xx226-4xx250 26-50 BT 6 
4xx251-4xx275 51-75 BT 7 
4xx276-4xx300 76-100 BT 8 
4xx301-4xx325 1-25 BT 9 
4xx326-4xx350 26-50 BT 10 
4xx351-4xx375 51-75 BT 11 
4xx376-4xx400 76-100 BT 12 
4xx401-4xx425 1-25 BT 13 
4xx426-4xx450 26-50 BT 14 
4xx451-4xx475 51-75 BT 15 
4xx476-4xx500 76-100 BT 16 

 
BCD conversions may be enable or disabled using the configuration utility (PLC 
Explorer) and downloaded to the PIO unit along with the configuration.  The 
default settings for BCD conversion should be sufficient for most applications.   
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6.3. Configuration Registers   
Registers 93 to 100 are the Global configuration or command words.  Like the driver 
status words, these values are global to the PIO module, and a copy of the words is 
returned to the rack.  These words also are supplied by, or control, the PIO driver.  
These words are read-only, any changes to these must be done via the PLC 
Explorer configuration utility. 
 

Table 6-14 :: Program Mode Register Specifications  
ModbusTCP  RS-485 Serial  BT Program Mode  
Register  DS Word  Bits  Description  Value 
400014 1 93 00-07 BT Index (1-16) 0 

08-15 Reserved 00 
400015 1 94 00-07 Rack (1-32) selected for configuration  

08-15 Rack (1-32) being configured  
400016 1 95 00-15 Rack Enable 16-32 (1=Enable, 0=Disabled) 0’s 
400017 1 96 00-15 Rack Enable 1-16 (1=Enable, 0=Disabled) 0’s 
400018 1 97  Auto-Configure  (1=Auto, 0=manual) 0* 
400019 1 98  Watch dog timer 0 
400020 1 99  RIO Baud Rate 

(57=57.6,115=115.2,230=230.4K) 
115 

400021 1 100  Code (set to 1 to enter “Run” mode) 0 

*Reset by Board after auto-configure is completed 
 

Table 6-15:: Run Mode Register Specifications  

 
 

ModbusTCP  RS-485 Serial  BT Run Mode  
Register  DS Word  Bits  Description  Value 
400014 1 93 00-07 Reserved  

08-15 
 

400015 1 94 00-07 
08-15 

400016 1 95 00-15 Specifies racks that enabled  
400017 1 96 00-15 Specifies racks that enabled  
400018 1 97    
400019 1 98  Watch dog timer 
400020 1 99  RIO Baud Rate 

(57=57.6,115=115.2,230=230.4K) 
 

400021 1 100  Code (Set to 0 to enter “Program” mode) 1 
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7. Configuring DeltaV Modules   
 

Accessing run-time data in DeltaV modules requires layering predefined composite 
template blocks over the Discrete I/O Image table and the Analog I/O registers. The 
discrete I/O image is in dataset 1, while the analog I/O is contained in datasets 2-5 of 
the device. 

 

 
Note 
 
The Configuration Utility 
automatically creates DeltaV 
Modules as FHX files.  

7.1. Discrete I/O Mapping 
 
The Discrete I/O Image for each Rack is mapped into two interface modules in 
DeltaV, one for inputs and one for outputs. On the field side, the modules are 
mapped to dataset registers as external references. On the control side, the data 
is broken down into Boolean internal read/write parameters. 
 
A specific nomenclature is used for the internal 
parameters. This is based on the following 
convention: 
 
Discrete Inputs: I-RRS-BB 
Discrete Outputs: O-RRS-BB 
 
Where RR is the rack number in the range 00 to 37 
(Octal); S is the slot number in the range 0 to 7; and 
BB is the bit number in the range 00 to 17 (Octal). 
This nomenclature was used only to provide a 
sense of familiarity to existing Allen Bradley users. 
The names can, of course, be changed to conform 
to your DeltaV naming standards. 
 
Each discrete register is split into individual bits. 
The bits can be referenced anywhere in the DeltaV 
controller as Module parameters. The following 
examples show the Input and Output excerpts from 
image modules. These examples use the 
programmable serial card (PSIC) format, the actual 
registers used for ModbusTCP connections will 

vary.   
F 
Figure 7-1 :: Example DI Image 
Mapping 
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Figure 7-2 :: Example DO Image Mapping 
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The following two tables details the complete mapping on both sides, the first 
with RS-485 PSIC, the second with ModusTCP Vim: 

 
Table 7-1 :: Discrete Input and Output Mapping (PSI C) 
Registers Access in first PSIC dataset in device (data type 0) 

Type Register  Bits  

Output 
 

Rack 1 

1 0-000-0 
:::  
0-000-17 

2 0-001-0 
:::  
0-001-17 

::: 
 
 
 

8 0-007-0 
:::  
0-007-17 

Input 
 

Rack 1 

9 I-000 0 
:::  
I-000-17 

::: 
 
 
 

16 I-007-0 
:::  
0-007-17 

 
 

Type Register  Bits  

Output 
 

Rack 32 

1 0-370-0 
:::  
0-370-17 

2 0-371-0 
:::  
0-371-17 

::: 
 
 
 

8 0-377-0 
:::  
0-377-17 

Input 
 

Rack 32 

9 I-370 0 
:::  
I-370-17 

::: 
 
 
 

16 I-377-0 
:::  
0-377-17 
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Table 7-2 :: Discrete Input And Output Mapping (Mod busTCP) 
Access via any dataset directed to the device address. 

Type 
Input 

Register Bits Type 
Output 

Register Bits 

Input 
Rack 1 

300501 I-000 0 

Output 
Rack 1 

400501 0-000-0 
:::  :::  
I-000-17 0-000-17 

300502 I-001 0 400502 0-001-0 
:::  :::  
I-001-17 0-001-17 

 
:::  

300509  400509 Status bits 
300510  400510 

Input 
Rack 2 

300511 I-002 0 

Output 
Rack 2 

400511 I-002 0 
:::  :::  
I-002-17 I-002-17 

 
:::  

300519  400519 Status bits 
300520  400520 

  
:::  

Input 
Rack 32 

3008111 I-370 0 

Output 
Rack 32 

4008111 0-370-0 
:::  :::  
I-370-17 0-370-17 

3008112 I-371 0 4008112 0-371-0 
:::  :::  
I-371-17 0-371-17 

 
:::  

300819 I-377 0 400819 0-377-0 
300820 I-377 17 400820 0-377-17 
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Figure 7-3 :: Discrete Input Image Module In DeltaV  
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Figure 7-4 :: Discrete Output Image Module In Delta V 
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7.2.  Analog I/O Mapping 
 
For PSIC, analog input and output modules are always mapped to dataset 2 
through 5, for ModbusTCP these may be assigned to any of the datasets, rack 
and group is dependent on the register address selected. Each dataset is 
partitioned into 4 groups, representing the run-time data for 4 modules. The 
following examples show a 1771-IFE module mapped to BT1 of group 1 in rack 
BT tables (dataset 2 registers 1-25 for PSIC, registers 4xx101-125 for 
ModbusTCP), and a 1771-OFE module mapped to BT2 of group 1 (dataset 2 
registers 26-50 for PSIC, 4xx226-250 for ModbusTCP). 

 

 
Figure 7-5 :: Example AI Mapping Module 
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Figure 7-6 :: Example AO Mapping Module 
 

 
The Composite blocks used above are distributed as part of the PIO software.  
All supported 1771 modules provide a consistent data interface via composite 
blocks, such that control modules do not have to map directly to the dataset 
registers. In addition, composite blocks merge PSIC communication error status 
and actual module status information, as unified value integrity. This is described 
in Section 6.4.3. The data stream out of the composite blocks is then routed 
through User Calculation blocks for scale conversions, if needed. The final 
converted value is written to an Internal read register, which is accessible 
throughout the DeltaV system.  The Automated Configuration Utility creates 
modules based on this methodology. 
 
Another method for Analog I/O mapping is to use DeltaV AI and AO blocks tied 
directly to the PSIC dataset registers. Which registers to use is module 
dependent, and is documented in Appendix A. Note that you must account for 
the Dataset/Group to which a module belongs. 
 
By using DeltaV AI and AO blocks to directly map to dataset registers, the data 
values are automatically scaled based on the blocks XD_SCALE. No special 
calculations have to be created for scale modification.  You do, however, lose the 
ability to set data value integrity based on status bits reported by the module. 
Data integrity will be based solely on PSIC communications. 
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7.3. Data Integrity 
 
Most 1771 modules report a module status along with the run-time values. This 
status information is contained only in the dataset registers, and does not affect 
the integrity of the data values in the dataset. Data integrity changes only if the 
PSIC or VIM detects communications errors as described in Section 7.  This is 
not sufficient; however, status values reported by the 1771 modules must also be 
included in the data integrity. The module specific composite blocks perform this 
task.  
 
For example, a 1771-IFE (analog input) module has the following dataset register 
assignments: 
 
Table 7-3 :: 1771-IFE Data Map 

Word Value Bit Value 
1 Status Word 1 00 Power up Bit 

01 Out of Range 
02 Invalid Scaling 
03 RTS Fault  

2 Status Word 2 00-15(00-17) Under range bits (C1-16) 
3 Status Word 3 00-15(00-17) Over range bits (C1-16) 
4 Status Word 4 00-15(00-17) Polarity Bits (C1-16) 
5 Channel 1 Input  
6 Channel 2 Input   
7 Channel 3 Input   
8 Channel 4 Input   
9 Channel 5 Input   
10 Channel 6 Input   
11 Channel 7 Input   
12 Channel 8 Input   
13 Channel 9 Input   
14 Channel 10 Input   
15 Channel 11 Input   
16 Channel 12 Input   
17 Channel 13 Input   
18 Channel 14 Input   
19 Channel 15 Input   
20 Channel 16 Input   

 
The first four words of the dataset/group are the status words. If any channel 
values are out of range (low or high), have invalid scaling, or there is a data 
sampling error, the corresponding bits in Status Word 1 are set. 
 
If any specific channel value is under range or over range, then the 
corresponding bit in Status Words 2 or 3 is set. Channel 1 uses bit 0, and 
Channel 16 uses bit 15. 
 
If any channel values are negative, then the corresponding bit in Status Word 4 is 
set. This word is for information only, if data conversion is selected. The PSIC will 
return the data as 2’s compliment. 
 
If there are no communications errors, then all values will report “good” to DeltaV. 
However, a value may be out of range. In that case, the composite block will 
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change the integrity for that specific channel. Consequently, thel DeltaV control 
module referencing that specific data value will see the integrity problem. 
 
An excerpt of the embedded calculation in the composite block, which handles 
status for a 1771-IFE, is as follows. Other modules have similar calculations. 
 
(*Passthrough Signals Status*) 
Error := FALSE; 
IF (('^/POWER_UP.CV' = 1) OR 
     ('^/INVALID_SCALING.CV' = 1) OR 
     ('^/RTS_FAULT.CV' = 1)) THEN 
   Error := TRUE; 
ENDIF; 
 
IF ((Error) OR 
      (('^/OVER_RANGE.CV' & 1) = 1) OR 
      ('IN1.ST' = BAD) OR 
      (('^/UNDER_RANGE.CV' & 1) = 1)) THEN 
   'OUT1.ST' := BAD; 
ELSE 
   'OUT1.ST' := 128; 
ENDIF; 
 
In this example, the status of Channel 1 is checked. The expression ‘IN1.ST’ is 
the data status returned by the PSIC. The expressions '^/OVER_RANGE.CV' and 
'^/UNDER_RANGE.CV' comprise status information returned by the 1771 module. 
For channel 2, the following code would be used. 
 
IF ((Error) OR 
      (('^/OVER_RANGE.CV' & 2) = 2) OR 
      ('IN2.ST' = BAD) OR 
      (('^/UNDER_RANGE.CV' & 2) = 2)) THEN 
   'OUT2.ST' := BAD; 
ELSE 
   'OUT2.ST' := 128; 
ENDIF; 
 
For a more detailed description of 1771 I/O modules, please refer to Appendix A. 
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8. DeltaV Diagnostics 
 
DeltaV Diagnostics are an excellent tool to view run-time statistics, PSIC port status, and 
other communication information for either real PSIC or emulated PSIC via VIM 
connection. The following sections show various communication scenarios: 
 

8.1. Good Communications 
 
The following window displays Diagnostics status with good communications. 
 

 
Figure 8-1 :: DeltaV Device Level Diagnostics Detai ls 
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8.2. Communications Failure 
 
This is the scenario if one of the following happens: 
 

1. There is a cabling problem between the PSIC or VIM and the PIO; 
2. The PIO is not powered; 
3. The PSIC RS-485 port cable connection to the PIO is reversed – Port 1 cable is 

plugged into Port 2 and vice versa; 
4. The PSIC PIO port hardware has failed. 

 

 
Figure 8-2 :: DeltaV Dataset Level Diagnostics Deta ils 
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8.3. RIO Communication Failure 
 
Starting in version 1.16 of the AB RIO serial card firmware, if there is a Rack 
communications failure, e.g., if the RIO cable is severed or disconnected, this error is not 
shown in Diagnostics; that is the DeltaV dataset is not failed. This is because the dataset 
associated with the rack continues communicating with the PIO module.  In this case the 
status registers associated with the rack will present “failed” values, and diagnostic 
registers are available to localize the problem.  These values may be used to force the 
IO into error, and to diagnose the problem.  If entry into diagnostics is necessary, the 
status parameter of the following block may be used to trigger a failure alarm. 
 
The following documents a DI input table module that track the IO rack errors.   
 

 
Figure 8-3 :: DeltaV Rack Discrete Input Module 
 
The top 8 input parameters on the left side of the module are the DI input registers.  
They are external references to 16 bit unsigned integer values with status.  The path 
must be to registers 9-16 in DS1 of the Device (rack) for PSIC, or 3xx501-3xx820 for 
ModbusTCP Vim access.   
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8.3.1. Status (and transfer) calc block 
The 2 input parameters in the lower right corner are the DI input status register for the 
rack.  These hold the values transmitted from the PIO, they are external references to 16 
bit unsigned integer values with status.  For PSIC these are registers 17 and 74 from the 
first dataset on the rack (device).  For ModbusTCP Vim, these are the two status 
registers that follow each discrete input register group in the discrete IO register range. 
 

 
Figure 8-4 :: DeltaV Rack Discrete Input Module Sta tus and Transfer Calc 
Block 

8.3.2. RS-485 Calc block 
RS-485 Calc block reads two status elements for the rack (registers 17 & 74 in the first 
dataset. Register 74 high nibble holds the quarter enable bits, low nibble the status.  
These are split out, processed to determine the organization and status of the IO chassis 
data, then the status is transferred to the input values. 
 
Table 8-1 :: RS-485 Serial Card Status Calculation 
RackEnable := '^/RACK_ENABLE.CV' / 256; 
RackStatus := '^/RACK_STATUS.CV' / 256; 
RackSize   := '^/RACK_STATUS.CV' & 255; 
 

Read status registers and capture bit 
groups 

(* Get Groups Enabled *) 
OUT1 := 0; 
OUT2 := 0; 
OUT3 := 0; 
OUT4 := 0; 
OUT5 := 0; 
OUT6 := 0; 
OUT7 := 0; 
OUT8 := 0; 
 

Set default values for group status; 
Group size in OUT1 to 4 
Group status in OUT5-8 

IF '^/RACK_ENABLE.ST' = GOOD THEN 
 IF '^/RACK_STATUS.ST' = GOOD THEN 
  ChassisStart := 0; 
  WHILE (ChassisStart < 4) DO 
   GroupEnable := SHR (RackEnable, ChassisStart+4) & 1; 
   GroupSize   := (SHR(RackSize, ChassisStart*2) & 3)+1; 
   GroupStatus := SHR (RackStatus, ChassisStart*2) & 3; 
   IF GroupEnable = 1 THEN 
    IF ChassisStart = 0 THEN 
     OUT1 := GroupSize; 

Get current group size and status for each 
possible group.  Display in Calc Block 
output parameters (see above).  Store 
status for each 16 bit register group in the 
PARAM1 parameter array based on the 
chassis enabled and status bits. 
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     OUT5 := GroupStatus; 
    ELSE IF ChassisStart = 1 THEN 
     OUT2 := GroupSize; 
     OUT6 := GroupStatus; 
    ELSE IF ChassisStart = 2 THEN 
     OUT3 := GroupSize; 
     OUT7 := GroupStatus; 
    ELSE IF ChassisStart = 3 THEN 
 
     OUT4 := GroupSize; 
     OUT8 := GroupStatus; 
    ENDIF;ENDIF;ENDIF;ENDIF; 
    Group := (ChassisStart * 2) + 1; 
    WHILE (GroupSize > 0) DO 
     IF GroupStatus = 1 THEN 
      (* Run Mode *) 
      '^/PARAM1'[1][Group] := 0; 
      '^/PARAM1'[1][Group+1] := 0; 
     ELSE 
      (* Program mode or Fault *) 
      '^/PARAM1'[1][Group] := 1; 
      '^/PARAM1'[1][Group+1] := 1; 
     ENDIF; 
     Group := Group + 2; 
     GroupSize := GroupSize-1; 
    END_WHILE; 
   ENDIF; 
   ChassisStart := ChassisStart + 1; 
  END_WHILE; 
 ENDIF; 
ENDIF; 
 
 
(* Transfer input value to boolean fan *) 
(* Transfer to status of input parameter *) 
Group := 1; 
'^/IN_R0/IN_INT.CV' := '^/1771-IN0.CV'; 
IF '^/PARAM1'[1][Group] = 0 THEN 
 '^/IN_R0/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R0/IN_INT.ST' := BAD; 
ENDIF; 
 

Set status of Boolean fan input to match 
the appropriate element in the PARAM1 
parameter array. 

Group := 2; 
'^/IN_R1/IN_INT.CV' := '^/1771-IN1.CV'; 
IF '^/PARAM1'[1][Group] = 0 THEN 
 '^/IN_R1/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R1/IN_INT.ST' := BAD; 
ENDIF; 
 
Group := 3; 
'^/IN_R2/IN_INT.CV' := '^/1771-IN2.CV'; 
IF '^/PARAM1'[1][Group] = 0 THEN 
 '^/IN_R2/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R2/IN_INT.ST' := BAD; 
 
ENDIF; 
 

:::  
Group := 8; 
'^/IN_R7/IN_INT.CV' := '^/1771-IN7.CV'; 
IF '^/PARAM1'[1][Group] = 0 THEN 
 '^/IN_R7/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R7/IN_INT.ST' := BAD; 
ENDIF; 
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8.3.3. ModbusTCP Vim Calc block 
ModbusTCP discrete IO data has two registers associated with each rack and 
immediately following the IO data in the discrete image table. These registers are split 
into two bytes each  
 
Table 8-2:: ModbusTCP Vim Card Status Calculation 
GroupConfig := '^/RACK_ENABLE.CV' & 255;  
GroupEnable := '^/RACK_ENABLE.CV' / 256; 
GroupStatus := '^/RACK_STATUS.CV' & 255; 
RackEnable := '^/RACK_STATUS.CV' / 256; 
 

Get configured quarter racks 
Get Enabled  
Get Current group status 
Get current rack enable status 
 

IF ('^/RACK_ENABLE.ST' = GOOD) AND ('^/RACK_STATUS.ST' = GOOD) THEN 
 Group0Stat := GroupStatus & 1; 
 Group1Stat := SHR (GroupStatus, 1) & 1; 
 Group2Stat := SHR (GroupStatus, 2) & 1; 
 Group3Stat := SHR (GroupStatus, 3) & 1; 
 Group4Stat := SHR (GroupStatus, 4) & 1; 
 Group5Stat := SHR (GroupStatus, 5) & 1; 
 Group6Stat := SHR (GroupStatus, 6) & 1; 
 Group7Stat := SHR (GroupStatus, 7) & 1; 
ELSE 
 Group0Stat := 0; 
 Group1Stat := 0; 
 Group2Stat := 0; 
 Group3Stat := 0; 
 Group4Stat := 0; 
 Group5Stat := 0; 
 Group6Stat := 0; 
 Group7Stat := 0; 
ENDIF; 

If either of the input registers have a bad 
status, mark all groups as bad, otherwise 
get the status bit for each group. 

(* Get Groups Enabled *) 
OUT1 := 0; 
OUT2 := GroupConfig; 
OUT3 := GroupEnable; 
OUT4 := GroupStatus; 
OUT5 := RackEnable & 15; 
OUT6 := RackEnable / 16; 
OUT7 := 0; 
OUT8 := 0; 

Set the initial output values for this (OUT1 
and OUT7 will be process further below). 

'^/IN_R0/IN_INT.CV' := '^/1771-IN0.CV'; 
IF Group0Stat = 1 THEN 
 '^/IN_R0/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R0/IN_INT.ST' := BAD; 
 OUT1 := OUT1 + 1; 
 IF (GroupConfig & 1) = 0 THEN 
  OUT7 := OUT7 + 1; 
 ENDIF; 
ENDIF; 

Transfer input value to Boolean fan input  
Transfer the calculated status of input 
parameter to Boolean fan input status. 
 

'^/IN_R1/IN_INT.CV' := '^/1771-IN1.CV'; 
IF Group1Stat = 1 THEN 
 '^/IN_R1/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R1/IN_INT.ST' := BAD; 
 OUT1 := OUT1 + 2; 
 IF (GroupConfig & 2) = 0 THEN 
  OUT7 := OUT7 + 2; 
 ENDIF; 
ENDIF; 
'^/IN_R2/IN_INT.CV' := '^/1771-IN2.CV'; 
IF Group1Stat = 1 THEN 
 '^/IN_R2/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R2/IN_INT.ST' := BAD; 
 OUT1 := OUT1 + 4; 
 IF (GroupConfig & 4) = 0 THEN 
  OUT7 := OUT7 + 4; 
 ENDIF; 
ENDIF; 

:::  
'^/IN_R7/IN_INT.CV' := '^/1771-IN7.CV'; 
IF Group3Stat = 1 THEN 
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 '^/IN_R7/IN_INT.ST' := GOOD; 
ELSE 
 '^/IN_R7/IN_INT.ST' := BAD; 
 OUT1 := OUT1 + 128; 
 IF (GroupConfig & 128) = 0 THEN 
  OUT7 := OUT7 + 128; 
 ENDIF; 
ENDIF; 

 
 
If the status is good, then IN_RO (and all the other Boolean fans of the DI table) will 
have an OK status and the values will be passed through from the discrete registers.  If 
the status goes bad, i.e., if the rack stops communicating, the status of the Boolean fan 
and the attached discrete internal write registers will have a status of “Bad” and a value 
of 0. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Any blocks that access data that is not used in DeltaV may be removed from this 
module, however if the block is referenced in the Calc block, that reference must also be 
removed. 

Figure 8-5 :: Discrete Input Data And Status Transfer  
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8.3.4. Rack Status Module 
 
This module is provided to present the current state of each rack RIO bus 
communications.  If selected in PLC Explorer rack definition, this module will be 
generated.  The calc block sets the diagnostic output parameters, which may be used to 
help determine the cause of any rack fault status.  This module is available for both RS-
485 PSIC and ModbusTCP Vim access and only the registers accessed will differ 
between the two.  However when using the ModbusTCP Vim access, the scan rate of 
the dataset reading these values may be lowered to allow other IO data register priority 
in read/write access (See Rack status dataset configuration above).  This may be done 
as these registers are only for diagnostic purposes.  
 

 
Figure 8-6 :: DeltaV Rack Status Module 

 
The input parameters to the right of the module are from the status section of the dataset 
(PSIC registers 74-77 for Dataset 1 of each device, 400041-400360).  These registers 
will always be valid while the serial card is communicating with the PIO.  The 
RACK_INFO register holds the status returned by the PIO.  This consists of 2 bytes; the 
low byte contains the size of the rack (0=1/4, 1=1/2, 2=3/4, and 3 = full rack).  The high 
byte contains the current status of the rack communications.  This should normally be 
0x01, which is “running”, if the rack is not enabled in DeltaV (and downloaded to the 
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PIO), it will be 0x00.  The value is 0x02 (program mode) during the download procedure.  
Finally, the value will be 0x03 if the rack fault’s, i.e., the PIO is unable to communicate, 
or the communications contains transmission errors, or unexpected messages.   
 
The remaining registers have error counters for various types of errors in the rack RIO 
bus communications.  The Calc block processes the status registers and transfers the 
chassis group status values to the output parameters. and the value of its input (equal to 
the input register if status=OK, or 0 if status=Bad).   
 
The calc block also sets the status of any block transfers that are configured in the rack. 
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8.4. RIO Configuration with No Racks 
 

A configuration without any devices (racks) configured will appear good as shown 
below. 
 

 
Figure 8-7 :: DeltaV Port Level Status (No RIO) 
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8.5. RIO Configuration Error 
 

Devices configured under the PSIC ports have a unique address. This address 
corresponds to the Rack address. Note that Rack addresses are 0-based, while in 
DeltaV the Device address is 1-based. The maximum address is 32.  
 
In the ModbusTCP Vim, All devices should address the same VIM IP address 
instance, either under one device or devices under both ports addressing the same 
VIM address.   
 
If a Device is configured with an incorrect address, the following will show in 
Diagnostics. 
 

 
Figure 8-8:: DeltaV Port Level Status (Invalid Devi ce Address) 
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9. Automated Configuration Utility 
 

The PLC Explorer (or Explorer) is a Windows application, which allows end users to 
configure the PIO device. The configuration comprises specifying the DeltaV PSIC 
card used, the Racks defined under PSIC card ports, and the types of I/O modules 
contained in each Rack. 
 
The configuration is then exported as FHX files, based on predefined templates. The 
generated FHX files are imported into DeltaV and form a base level layer of interface 
modules, which represent, by specific names, the 1771 I/O attached to the PIO 
device. 
 
A configuration download function is provided, which allows users to download the 
configuration through the DeltaV Controller and PSIC, into the connected PIO 
device. This may be configured with no external connections to the PIO device. It 
may simply be wired to the PSIC, as described earlier in this document. The 
download process uses OPC (COM/DCOM) as the mechanism. It can occur on the 
DeltaV ProPlus PC, or it can be on an App Station.  Alternatively, the connection 
may be via an Ethernet cable from the configuring PC.  With the Ethernet download, 
OPC is still needed for FHX export functionality, specifically to determine the version 
of DeltaV on the system. 
 

 

 
Note 
On the ProPlus, it may be necessary to 
acquire, from Emerson, a license for the 
OPC Server. Note that the ProPlus may 
already have this license; if you have some 
other licensed components, e.g., DeltaV 
SimulatePro. Please check with your System 
Administrator. 
 
An App Station already has this license.  

 
Without OPC access, the PSIC download functionality is not available. It is a 
necessary part of the base requirements to configure PIO modules. 
 
In this document, we present the following: 
 

·  Installing the Configuration Utility; 
·  Adding a PSIC card or VIM emulated PSIC; 
·  Adding a 1771 Rack; 
·  Adding 1771 I/O Modules; 
·  Modifying properties of a Rack; 
·  Modifying properties of an I/O Module; 
·  Saving the PIO Configuration; 
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·  Exporting/Importing FHX files; and 
·  Downloading the Configuration. 

 

9.1. Installing the Configuration Utility 
 
The configuration utility is distributed on a CD. Place the CD in the CD-ROM drive and 
use the File Explorer to open directory titled “Utility”. Launch the setup.exe program 
located in this directory, and follow the installation steps. You will be asked to enter the 
directory where the files should be installed. Either select the default provided, or browse 
to select a different location. The remainder of the installation process is automated and 
does not require any user input. 
 
The utility is licensed software, and is shipped along with the PSIC driver, and the PIO 
device. You may install it on any number of PC’s in your system. Bear in mind, however, 
that you need OPC access to download to the PIO if using RS-485 PSIC 
communications for configuration, and for FHX generation to capture the current DeltaV 
version information. 
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9.2. Launching the PLC Explorer 
 

1. Launch the PLC Explorer by selecting: 
Start->Programs->Legacy I/O->PLC Explorer. 
 

2. The first time you launch the software the program will launch the following dialog.  Enter 
the IP Address of the NIC (network interface card) that connects the PC to the PIO 
Ethernet Network. When you are finished click OK. 

 
Figure 9-1 : NIC Address Dialog 
 

3. After Clicking OK, the program will display its main dialog.  The top-most object in the list 
will be called PLC_IO. Right-mouse click on PLC-IO and a menu will be presented.  From 
this menu, you may add, delete, or paste a controller. 

 
Figure 9-2 : Initial PLC Explorer Display 

 
4. Click on the left-most toolbar button to create a new database or click on the file-

open toolbar button to open an existing database file.  The top-most object in the 
list is called PLC_IO, right-mouse click on this for an options menu.  From this 
menu, you may edit the IP address or add a controller. 

 
5. If the Ethernet connection is to be used, specify the IP address by right clicking 

on the PLC_IO level item in the explorer tree and select “Specify IP Address” and 
enter the IP address of the interface card to use for communications with the PIO 
module. 

 
 
 
 

 
 

Figure 9-3 Edit Network Interface Card address 



                                         Powerful Solutions for Digital Plants 
 

Page 70 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

9.3. Add Controller 
 
1. Right-mouse click on PLC-IO and from the menu, you may add a controller. 

This controller must have the same name as your controller in the DeltaV 
Explorer. This is critical, otherwise you will not be able to correctly import 
generated FHX files, or download to the correct PIO. 

 

 
Figure 9-4 :: PLC Explorer Root Level Context Menu 
 
This opens a dialog to select the type of controller, select DeltaV: 
 

 
Figure 9-5 :: PLC Explorer Controller Selection Dia log 
 
2.  The default name used is NODEx, however, you may simply rename this.  

 
Figure 9-6:: PLC Explorer Display With Controller 
This controller must have the same name as your controller in the DeltaV 
Explorer. This is critical, otherwise you will not be able to correctly import 
generated FHX files, or download to the correct PIO. 
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Note 

 
All functions to Add, Delete, 
Rename, etc, are available by 
selecting an object and doing 
Right-Mouse Clicks. 
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9.4. Adding a PSIC card 
 

1. Right-mouse click on the Controller object. From the menu 
presented, select the Add Card and then the card type (1771-
RIO). 

 
 
 

2. Selecting the 1771-RIO card type will launch the Add DeltaV 
card dialog as follows: 

 

 
Figure 9-8:: PIO Card Properties Dialog (Default) 
 
3. Select the card number (1-64) from this dialog. For ModbusTCP connections this 

must be from 57-64.  Also select the RIO baud rate. The default rate is 115.2K. 
Click Ok and the card will be added under the Controller. 
 

 
Figure 9-9:: PIO Card 57-64 Properties 

 
For ModbusTCP Vim communications (only available on cards 57-64), select the 
ModbusTCP check box.  This will enable a selection for BCD conversions.  
Leave this at the default enabled unless you are going to handle all BCD 
conversions in DeltaV calc blocks.   

Figure 9-7 :: PLC 
Explorer Controller 
Level Context Menu 
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Figure 9-10:: ModbusTCP Card Properties 

 
 

4. Nothing more needs to be added at this level. The Explorer window with added 
DeltaV Card will appear as follows: 

 

 
Figure 9-11:: PLC Explorer Default Card Display 

 
5. You may Right-mouse click on the Card object. 

This will present a menu for Download, Delete, 
or Properties. Select Properties to modify card 
parameters if needed.  There are other options 
(such as “Export FHX” and “Export Modbus 
Addresses”) that will only be enabled when 
racks have been added to the configuration.  
 

Figure 9-12:: Card 
Level Context Menu 
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9.5. Adding a 1771 Rack 
 

1. There are two ports under the Card object. For the PSIC, these ports provide 
parallel, independent communications with a single PIO. Data from 1771 RIO 
Racks connected to a PIO are brought into DeltaV through port1 or port 2. For 
example, if you have four Racks connected, and then configure two Racks to 
come in via P01 and 2 via P02. This communications load division is not 
automatic, but takes place by appropriately configuring the ports as follows. 
 

2. For The ModbusTCP Vim both ports communicate via the same Ethernet TCP 
connection, all racks may be generated under the same port (1).  If the number of 
calculated datasets is greater than 16, then some racks will 
need to be created under port 2. 
 

3. Right-mouse click on a port and the menu presented will allow 
you to add a rack. Select the Add Rack option and a dialog 
will be launched from which you can select the rack number 
(0-based), the type of slot addressing used, and whether you 
are using complimentary racks as shown below. 
 

4.  Selectable addressing is for 1-slot, 2-slot and ½-slot. Details 

of these parameters are outside the scope of this document. 
Please refer to the Allen-Bradley document Cat. No.1771-
ASB. In this dialog select the applicable Slot number. The 
ranges are as follows: 
1-Slot Addressing: Available slot numbers will be 0-7 
2-Slot Addressing: Available slot numbers will be 0/0,0/1 – 
7/0,7/1. 
½-Slot Addressing: Available slot numbers will be 0, 2, 4, 6. 
 

5. It is also possible to specify whether the rack uses a 
complementary chassis, or whether partial rack chassis’s 
are used. Adding complementary chassis will add two rack 
definitions under the port (i.e., RACK01 Primary and 
RACK01 Secondary) as shown below. 

 
Figure 9-15 :: Complementary Rack Display 

 

Figure 9-13:: Port 
Level Context Menu 
(Add Rack) 

Figure 9-14 Rack 
Properties Dialog 
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6. These two chassis rack definitions do not add datasets to the configuration 
unless the block transfer added analog modules require them (the same as 
single chassis rack definitions). 
 

7. There are three checkboxes at the bottom of the dialog.  These specify whether 
to create discrete input, output and rack status modules.  If the discrete IO boxes 
are checked, discrete modules will be generated even if no discrete AB modules 
are added to the rack definition.  This means only analog modules need to be 
added.  The status checkbox allows the creation of a module that will display the 
current status of the rack (chassis size and status, as well as bus error counts). 
 

8. If a chassis starts in group 1, and no other chassis 
are used, then the user may specify full rack even if 
all IO groups will not be present due to rack 
addressing type and actual chassis size.   
 

9. If partial racks are used, these may be specified 
here.  First select the Partial Rack radio button.   
 
a. This opens a single ¼ rack chassis definition 

starting at group 1.   
 

b. To add another partial rack chassis, select the Add button. 
 

c. To edit a partial rack (chassis) select it in the list, double click, or select “Edit” 
button.   
 

 
Figure 9-17 :: Partial Rack Edit 

 
d. This opens the same dialog as the “Add” button, allowing the selection of the 

chassis size (the values depend on the unassigned groups) and the starting 
group for the chassis.   
 

 
Figure 9-18 :: Partial Rack Chassis Properties 

 
e. If partial chassis are to be used, the user should add chassis definitions 

prior to adding modules to define the available slots. 

Figure 9-16 :: Partial Rack 
Selection 
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f. Selecting Ok will update the current (or new chassis) definition.   

 
g. Click Ok button in rack definition and a new rack object will be added 

under the port.  
 

h. With the RS-485 PSIC you may add as many as 16 racks under a single 
port, with a total of 32 over both ports. This is due to the PSIC capacity of 
16 datasets per port. This is the system capacity. In actuality, the number 
of modules configured in each rack determines the total number of 
available racks.  For example, for all Discrete I/O, you may indeed have 
all 16 racks. If any racks are defined with Analog I/O, then the number of 
available racks is reduced. 

 
i. For the ModbusTCP Vim, the number of racks allowed on a port is 

dependent on the required a maximum of 16 datasets per port (for global, 
discrete IO tables, rack status tables, and block transfer (analog) modules 
configured).   

 

 
Figure 9-19 :: PLC Explorer Rack Display 

 
j. You may Right-mouse click on the Rack object. This will present a menu 

for Add Module, Delete, or Properties. Select Properties to modify rack 
parameters if needed. To add a module, select the Add Module option: 

 
k. Nothing more needs to be added at this level. 
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9.6. Adding 1771 I/O Modules 
 

1. Right-mouse click on the Rack object. This will present a menu from which you 
can add an I/O module. 
 

2. Select the add module option and the add dialog will be launched.  
 
 
 
 
 
 
 
 
 

 
 
 
 
 

9.6.1. Adding Discrete I/O 
1. The radio buttons at the top will select the modules that are included in the list 

box for selection.  When a Discrete I/O module is selected, DS/Group, BTR 
Length, BTW Length and BTR Time 
fields will be disabled because these 
are not required. 
 

2. Only the Slot number is user 
selectable. By default, the next 
available Slot number for the module 
will be automatically presented, and 

can be selected without any further 
configuration requirements. 
 

3. Select a Discrete Input module from the list and then click Ok to accept the 
module definition and close the add module dialog. 
 

4. Next add a Discrete Output module. 
 

5. The Explorer window will appear as follows. 

Figure 9-21 :: Rack 
Context menu (Add 
Module  ) 

Figure 9-20 :: Default Module Properties 
Dialog 

Figure 9-22 :: Discrete Module Selection  
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Figure 9-23 :: PLC Explorer Module Display 
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9.6.2. Adding Analog I/O 
 
1. When an Analog I/O module is 

selected, DS/Group, BTR Length, 
BTW Length and BTR Time fields 
will be enabled and filled with 
module default values. The Add 
dialog with an analog input module 
selected will be as follows: 

 
2. Specify the Slot number where this 

module will be located. By default, 
the next available Slot number for 
the module will be automatically presented. Note that since we have already 
added a DI and DO module in Slots 0 and 1, the next available slot is 2.  
 

3. Specify the DS/Group. 
Datasets 2 through 5 are 
available for the analog 
modules. Each dataset can 
accommodate 4 analog I/O 
modules. It is recommended 
that configuration start with 
the first DS/Group, i.e., 2-1, 
and additional modules 
added without skipping 
datasets. This is because 
skipped datasets still need 
to be created/allocated by 
the rack, and if no I/O 
modules are assigned to it, 
the space is wasted. From a planning standpoint, Datasets and/or DS/Groups 
may be skipped to conserve spare for future module additions. Note however, 
that modules can be assigned to any available DS/Group. 

 
4. The remaining fields (BTR, BTW, and Time) will be filled with module default 

requirements. These can be accepted or changed as required. 
 

5. Each Analog I/O module will have specific configuration requirements. To access 
these, click on the Configuration button. A module specific dialog will be 
launched. For the 1771-IFE, this is as follows with default parameters selected: 

 

Figure 9-24 :: Analog Input Module Selecti on 

Figure 9-25 :: Analog Module Dataset/Group 
Selection 



                                         Powerful Solutions for Digital Plants 
 

Page 80 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

 
Figure 9-26 :: Analog Input Module Configuration Di alog 
 
Click on the Channel Tabs for specific channel configuration as follows: 
 

 
Figure 9-27 :: Analog Input Module Channel Details 
 
6. Change the module parameters as required. For details on each module, refer to 

Appendix A and the corresponding Allen-Bradley 1771 Module document. 
 

7. Click Ok to accept and close the module configuration dialog. 
 

8. Click Ok to accept and close the Add module dialog. This will add the 1771-IFE 
to the configuration database. 
 

9. Next add an Analog Output module. The Add dialog with a 1771-OFE select is as 
follows: 
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Figure 9-28:: Analog Output Module Selection 

 
10. Click on the Configuration button to access module parameters. These are as 

follows: 
 

 
Figure 9-29:: Analog Output Module Configuration Di alog  
 
11. Click on the Channel Tab for specific channel parameters. 

 

 
Figure 9-30 :: Analog Output Module Channel Details  
 
12. Click Ok to accept the parameters and close the configuration dialog. 
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13. Click Ok to accept the module and close the add module dialog.  This will add the 

module to the configuration database and the window will be as follows. 
 

 
Figure 9-31 :: PLC Explorer Module Display (with An alog Modules) 

 
 

9.7. Modifying Properties of a Rack 
 

1. To modify rack properties, Right-mouse click on the rack and select Properties 
from the displayed menu. 

2. The Modify Rack dialog will be launched. If any modules are found already 
configured in the rack, then the only modifiable property is the rack address. All 
other parameters will be disabled. 

3. If the rack does not have any modules configured under it, then all parameters 
will be available for modification. 

4. Change parameters as needed and click Ok to accept. This will close the modify 
dialog. 

 

9.8. Modifying properties of an I/O Module 
 

1. To modify module properties, Right-mouse click on the module and select 
Properties from the displayed menu. 

2. This will launch the modify module dialog. You can change any and all module 
parameters. The only restriction is regarding modules with extenders. Because 
such modules may occupy more than one consecutive DS/Group, it is 
conceivable that to add a new extender may push the requirement into the next 
group. If the next group is available, then the modification will complete. 
Otherwise it will not complete and an error message will be issued. 

3. Change parameters as needed and click Ok to accept. This will close the modify 
dialog. 

 



                                         Powerful Solutions for Digital Plants 
 

Page 83 of 106 
MYNAH Technologies • 504 Trade Center Blvd. • Chesterfield, MO 63005 • Telephone  (636)-681-1555 • Fax (636)-681-1660 

9.9. Saving the Configuration 
 

All new configuration files have the title of “Untitled”. This is visible on the top-left 
corner of the Explorer. To save a configuration, use the File->Save or File-Save As 
menu option. New configurations should be saved with the Save As option. If this is 
not a new configuration, you can also easily save it by clicking on the toolbar save 
button. 
 
The following dialog will be launched when the Save As option is selected. 
 

 
Figure 9-32 :: Default Save Dialog 
 
The default save directory presented will be \Projects. You can, however, save the 
file anywhere in the system. The file may be saved as “untitled”, or you can specify 
another name that uniquely identifies it. For example, see below: 
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Figure 9-33 :: Save Dialog With Named File 
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9.10. Exporting/Importing FHX files 
 

In the current release of the Explorer, the FHX export functionality is only available at 
the DeltaV Card level. In future releases, this will be changed to allow greater 
granularity. 
 
1. To export the FHX file, Right-mouse click on the Card and select the Export to 

FHX menu option as follows: 

 
Figure 9-34 :: Card Context Menu (Export to FHX) 

 
2. This will launch a dialog asking for the DeltaV Plant Area to which the generated 

modules will belong. This is as follows: 
 

 
Figure 9-35 :: FHX Export Area Selection Dialog 

 
3. The default plant area is AREA_A. You can change this as necessary and click 

Ok to accept. If the card is exported again, the specified area will now be the 
default.   
 

4. A dialog will open asking for the OPC server 
location (server name); enter this to allow the 
utility to determine the version number of DeltaV 
for the export file.  If not specified the file will be 
set to version 6.3, and will require the DeltaV 

Figure 9-36 :: OPC Server 
Selection Dialog 
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migration utility to upgrade to the current version before an import. 
 

5. Next the utility launches a dialog asking for the FHX file name to use. A default 
file name and location is presented and can be accepted. This will start the FHX 
generation process, and save the file in the selected directory. 

 

 
Figure 9-37 :: FHX File Export File Dialog 

 
 
6. After generation completes, the FHX files are 

ready for import into DeltaV. 
 

 

 
Note 

 
The generated FHX files must be 
correctly imported into DeltaV and 
downloaded to the selected 
Controller before proceeding to the 
PIO configuration download process. 
This is to ensure that the module 
used to interface with the PSIC is 
active; and that the PSIC is actively 
communicating with the PIO device. 

 

Figure 9-38 :: Export 
Complete  Dialog 
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9.11. Exporting ModbusTCP Addresses 
 
The configuration utility is capable of creating a ModbusTCP cross-reference table 
for PIO status and IO registers.  This includes displaying 
the address for global status registers, discrete IO and 
status registers for configured racks, and registers for 
an configured analog Modules.   
 
Right-clicking on the card branch of the IO tree opens 
the context menu.  If there are racks defined, the 
“Export Modbus Addresses” is enabled: 
 
 
 
 
 
 
 
 
 

9-39 :: Card Context 
Menu (Export Modbus 
Addresses) 
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9.12. Downloading the Configuration 
 
To successfully download a PIO configuration, the following must be in place: 
 

9.12.1. PSIC download 
1. The PSIC card configuration created by this utility must be imported and 

downloaded to the DeltaV Controller. This is done from the DeltaV Explorer. 
2. The PSIC must have Dataset 1 or Port 1 configured. 
3. This utility creates a special module that is used as an interface between the 

PSIC and the PLC Explorer download process. A specific naming convention 
is used for this module, i.e., the created module must always be called  
YYYYCXX_1771, where YYYY is the full controller name limited to the 
rightmost 16 characters and CXX is the PSIC card, e.g., C01. In the above 
example, this module would be called NODE1C01_1771. 

4. Verify that this module is assigned to the correct controller and downloaded. 
5. There must be 100 OPC tags available for the download process to 

communicate with the interface module. 
 

 

 
Warning 
 
Do not download the PIO 
Configuration when DeltaV is 
also being download. 

9.12.2. Ethernet download 
1. PLC Explorer IP address is set (see section ) 
2. Card IP address has been assigned (see 

section) 
 

9.12.3. Procedure 
To start the download process, do the 
following: 

 
1. Right-mouse click on the card object. This 

will present the menu as shown below: 
 

2. Select Download Config and then Select 
Initializing Download. Initializing 
Download will first initialize the PIO 
database and then send the current 
configuration. 
 

Figure 9-40 :: Card Context 
Menu (Download 
Configuration)  
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3. There are two methods for download, RS-485 PSIG and Ethernet.  If the a 
PC NIC has been specified under the IP address has specified from the 
PLC_IO node in the tree and an IP address has been assigned the selected 
card, the Ethernet route is selected.  If no IP address is specified, then the 
configuration information is sent via OPC to DeltaV and from DeltaV to the 
PIO module via the serial card (PSIC). 
 
a. The PSIC download process begins by first attaching to the interfacing 

module via OPC. If any errors occur, these will be posted and the 
download will not proceed. 
 

 
Figure 9-41 :: OPC Server Selection Dialog 
 

b. Ethernet download opens the access dialog and presents the IP address 
for download.  If the PIO is not found, this will be empty and only Cancel 
and Rescan buttons will be available. 

 

 
Figure 9-42 :: Ethernet PIO  Selection Dialog 
 

4. If communications with the interface module are established, then the PIO is 
placed in Program Mode first. 

 

 

 
Caution 
 
This suspends all normal 
communications with the field 
I/O. 
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5. PSIC download process .  When the PIO has successfully been placed in 
Program Mode, the following message will be displayed. 
 

 
Figure 9-43 :: PSIC Download Status Dialog 

 
 

a. You will be prompted to perform Rack auto-detection 
or not. If auto-detect is selected, then commands are 
sent to the PSIC and PIO to determine what Racks 
are present. 
 

 
 

b. If there is a Rack mismatch, i.e., Configured vs. Present, this information is 
presented in a dialog as follows. At this point you can decide to download or 
not.  

 
Figure 9-45 :: PSIC Rack Mismatch Dialog 

 
c. If there is no mismatch, or you decide to continue with the download, then 

configuration parameters for all modules are downloaded. Any errors 

Figure 9-44 :: 
PSIC Auto-Detect 
Selection 
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encountered during this process are reported.  
 

d. Upon completion, the following dialog is displayed, and the PIO is returned 
back to its original running mode.  

 

 
Figure 9-46 :: PSIC Download Complete Dialog 
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6. Ethernet download steps 

 
a. Utility reads the current versioning information from PIO, and then resets the 

unit.   
 

 
Figure 9-47 :: MBTCP Download Status Dialog 
 

b. The user is prompted for to auto-detect current racks.  If 
selected, the current racks are polled and compared 
with the configuration.   
 

c. If there is a rack mismatch, i.e., configured vs. detected, 
this information is presented in a dialog as follows. At 
this point you can decide to download or not. 
 

 
Figure 9-49 :: MBTCP Rack Mismatch Dialog 

 
d. If there is no mismatch, or you decide to continue with the download, then 

configuration parameters for all modules are downloaded. Any errors 
encountered during this process are reported.  
 

Figure 9-48 :: 
MBTCP Auto-
Detect Selection 
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e. Upon completion, the following dialog is displayed, when “Finish” is selected, 
the PIO is returned back to its original running mode.  
 

 
Figure 9-50 :: MBTCP Download Complete Dialog 
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10. DeltaV Operational Check 
 
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 1771 RIO 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:’ 
 

 
Figure 10-1 :: DeltaV IO Tree Serial Card  Protocal  Dialog (PSIC) 
  

 

 
Figure 10-2:: DeltaV IO Tree Serial Card  Protocal Dialog (VIM) 
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Verify Configuration  

 
Verify port configuration: The serial port must be enabled.  For PSIC, user needs 
to make sure communication settings such as baud rate, parity, and number of 
data bits matches the settings described above.  Port mode must be “Master”. 
 
Verify dataset configuration: The datasets configured must be as shown above. 
 
Verify I/O Communication with Control Studio 
 
User can create I/O modules in the control studio to verify correct values are 
read.  For AO and DO data, the values should be changed in DeltaV and verified 
that the new data are correctly sent out to the field module.  Similarly, verify that 
the AI and DI data is being read correctly from the field and reported to DeltaV. 
Another methodology to verify correct I/O communications is to use the View 
Dataset Registers option in Diagnostics. 

 
Using Diagnostics  

 
·  Verify communication:  Select the card 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 

 

Figure 10-3 :: DeltaV Dataset Real 
Time Statistics Dialog 
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Port Statistics from the drop down menu.  Verify that the port 
communications statistics are being displayed properly and are counting 
as expected. 
 

 
Figure 10-4 DeltaV Port Statistics Dialog 

 
 

·  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.     

 
 

11. VIM LED Indication   
 
For PSIC connection, 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.  
 
When VIM is commissioned, and communicating with field devices as well as 
DeltaV controller the LED should be (from top to bottom): 

LED State 
Green ON 
Red OFF 
Green ON 
Green OFF 
Amber ON 
Amber ON 

For other LED combinations see the ModbusTCP Vim manual. 
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12. 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 addresses are: 
 
support@mynah.com  
 
 
Thank you for using DeltaV. 
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13. Appendix A – I/O Module Mapping  

 
See APPENDIXA.PDF for detailed information. 
 

14. Appendix B – DeltaV Programmable Serial Card  
This section describes operation of the DeltaV Series 2 Programmable Serial Interface 
Card (PSIC) and the 1771 RIO serial communication driver firmware; it provides 
information required to install, configure, and maintain the driver firmware. The reader 
should be familiar with Emerson Process Management’s (EPM) DeltaV and Allen 
Bradley 1771 RIO equipment. 
 
The following table lists the minimum system requirements for the 1771 RIO Driver: 

   
Table 13-1: System Specifications 
Firmware  1771 RIO Driver Firmware (P1.10) 

 
Software Requirements  1. DeltaV System Software (Release 6.3 or later) 

installed on a hardware-appropriate Windows NT 
workstation configured as a ProfessionalPlus (ProPlus) 
for DeltaV. 
 
2. Serial Interface Port License (VE4102) for 2 ports. 
 
3. 100 free OPC tags on the DeltaV ProPlus or access to 
a DeltaV App Station. This is required for downloading 
the PIO configuration through the PSIC into the PIO 
module. 
 

Minimum DeltaV Hardware 
Requirements 

1. DeltaV Serial Module, PN: 12P2506X022 
 
2. DeltaV M3, M5, M5+ or MD Controller, Power Supply 
and 8 wide controller carrier 
 

 
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 1771 RIO firmware before operation.  
 
The PSIC supports RS-232, RS-422/RS-485 Half Duplex and RS-422/RS-485 Full 
Duplex communications with external devices. For communications with PIO devices, 
only RS-485 Half Duplex will be utilized. The required cables are described in Section 
2.3. 
 
The RS-485 communication settings must be configured properly to ensure accurate 
communication between the PSIC and PIO Devices. These are described in Section 3.2. 
 
The 1771 RIO driver runs in Master mode only. The PSIC uses both ports to 
communicate with a single PIO device. The communication baud rate is 500K on each 
port, providing an effective rate of 1M baud. 
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14.1. Downloading the Firmware   
 

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

 
\DeltaV\ctl\ProgSerial\S2-1771RIO 

 
The following shows a completed copy operation: 

 

 
Figure 14-1:: Firmware Files 
 

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: 
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Figure 14-2 DeltaV Upgrade Utility Selection 

 
and the following dialog will appear: 

 
Figure 14-3 DeltaV Upgrade Utility Module Selection  

 
2. Select the Upgrade I/O Modules option as shown above, and then click Next. 
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Figure 14-4 DeltaV Upgrade Utility Controller Selec tion 

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

 
4. From this dialog, select the appropriate Controller and then Click Next. The 

dialog with all configured I/O modules will appear as shown below. Your list will 
be different. 

 

 
Figure 14-5 :: DeltaV Upgrade Utility Module Displa y 
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Note 

 
The first time a standard Serial 
card is upgraded to the 1771 
RIO 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. 

 

 
Figure 14-6 :: DeltaV Upgrade Utility Flash Selecti on 

 
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. 
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Figure 14-7 :: DeltaV Upgrade Utility Serial Card S election 

 
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\S2-1771RIO. 
 
Once you are in the specified directory, you will need to select the following file: 
 
1771RIO.S2F 
 
This is shown in the following dialog. 
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Figure 14-8 :: DeltaV Upgrade Utility Browse Window  

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

back to the following:  
 

 
Figure 14-9 :: DeltaV Upgrade Utility Ready 

 
9. In this dialog, Click Next again. You will get the following dialog, confirming the 

Controller and I/O Module to program.  
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Figure 14-10 :: DeltaV Upgrade Utility Confirmation  Display  

 
10. Click Next and the I/O Module upgrade process will begin. After completion, you 

will receive the following dialog, indicating success. 
 

 
Figure 14-11 :: DeltaV Upgrade Utility Status Displ ay 

 
11. This completes the I/O Module upgrade process. 
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15. Appendix C – VIM Modbus/TCP interface module 
The user is directed to the Modbus/TCP VIM user’s manual for the installing and 
configuring the module.  This is done with the VimNet Explorer utility.   


