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Introduction_to Transition Technology Inc,

Transition Technology Inc. manufactures a complete line of products that make up an Input/Output System
called the TransPort System. The TransPort System consists of Discrete Input and Output Modules, Analog Input
and Output Modules, Power Supplies, Termination Bases, Computer Interfaces, Communication, and Software.

The TransPort System provides the intelligent interface between the industrial automation computer and field
mounted sensors and actuators. The TransPort System modules provides for easy hardware and software interfacing
with a wide variety of computers used in industrial automation.

The TransPort System accurately monitors all the measurements necessary to control the batch process and/or
automated machinery found in industrial production and process facilities in the chemical, food, pharmaceutical,
textile, metals, power, water and waste treatment, etc. industries. The applications include the monitoring and
control of temperature flow, fluid levels, pressures, sequence, logic, position, motions, etc.

The TransPort System controls and monitors your system with input/output modules that have the ability to
solve common application problems. The intelligence in each module, combined with a high speed serial bus,
allows the computer to perform high speed logic and analog control simultaneously. This is accomplished without
adding additional specialized operating systems or software programs. This analog and discrete capability allows the
computer to operate as both a programmable logic controller and a process controller without the loss of speed
normally associated with the mixing of logic and analog control.

The Transition Technology product line also includes interfaces to several different types of computers, including
Digital Equipment Corporation VAX and MicroVAX, Motorola's VME systems, Intel's Bitbus systems, Intel's
Multibus 1, Intel's SBX ports, STD bus computers, Modicon and Allen-Bradley programmable logic controllets, etc.

The communications bus, the 1/O modules, the power supply modules, and the termination bases are identical in all
systems regardless of the host computer. The only change, when applying the TransPort System to your specific
computer control system, is the computer interface board and the specific software operating system and application
software.

Introduction _to the Manual

Transition Technology Inc. designed this manual to help you understand the basic concepts of the TransPort
System, install your system and use the TransPort System software to set up and configure your modules. The
manual was designed to help you perform the functions in the system. Detailed drawings, charts and examples of
software screens are included to help you visualize the concepts of the system. An appendix is included in the back
of the manual listing additional detailed information in chart format.
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Transition Technology Inc. designed the TransPort System to be easy to use. However, if you have any

questions about the TransPort System, a Transition Technology Inc. representative is available to answer your
questions. If you encounter any problems, please try the following:

1. Read the section of the manual that contains information about the procedure you are trying to
perform.

2. Use the help functions designed in the TransPort Setup and Configuration System.

3. Write down the procedure you tried to follow.

4. Try to be at your computer when you place your call,

5. It would also be helpful if you have the following information completed:

TransPort System Setup and Configuration Software

Software Version:

Computer Make and Modet:

Amount of Memory (RAM):

Type of Monitor

Type of Printer

DOS Version

Module Information

Model Number of Module(s): Serial Number of Module(s)




Interface

Software Version:

Computer Make and Model

Port Address

Memory Address

Interrupt Request

Dip Switch Settings

The Transition Technology support number is:

1-800-535-7075

FAX: 508-388-5317







The TransPort System
Theory of Operations

Intr ion

The TransPort System was designed to interface with the host computer and third party software that is best
suited for your application needs. This section explains, in detail, information to operate the TransPort System.
However, all you need to do is configure the TransPort System using the TransPort Setup and Configuration
Software and install the system as outlined in the installation sections of this manual.

w i i f th

This section of the manual was designed to help you understand the basic concepts and components of the
TransPort System. The section is divided into two main areas. The first area is a brief overview of the components.
The second area covered is a more detailed look at the components of the TransPort System.

The TransPort Svstem Major Component Qverview

The TransPort System is a distributed and intelligent input/output (I/O) system designed to interface with
almost any industrial automation computer and the factory sensors and actuators used for control and monitoring.
The TransPort System consists of the following major components:

Software: The Input/Output driver application software (or third party software) and the
TransPort System Setup and Configuration Software, which
initiates and controls the TransPort System.

Hardware: The Intelligent Input/Output Processor (interface), which interfaces between the
host computer and Input/Output System.

TransNet or

Communications

Network Which is the network that allows for communication between the host computer
interface and the Input/Output modules.

Input/Output

Modules: Provides the connection between the factory environment and the TransNet

Communications Network.

Power Supply or
Power Supply
Adaptor Which provides the power for each module, and

Computer: Which is responsible for controlling the entire TransPort System process.




Applicati ftw

The host computer application software performs the control/monitoring functions required to control the
process. The control functions are provided in one of three types of packages:

= Third party software packages,
- Hardware/software solutions; or
«  Custom software packages.

NOTE: The host computer can also be used to configure the TransPort System using the TransPort
System Setup and Configuration Software.

The third party software packages are offered by a variety of companies which specialize in complete, integrated
control packages. These packages provide the control functions, and the operator interface. Most of these packages
also provide functions for data logging, alarming, and trending.

Transition Technology Inc. has worked closely with each software vendor to ensure that the driver linking the
third party software package to the TransPort System has been properly defined and implemented. In most cases,
before a driver is released, it is qualified by both Transition Technology Inc. and the vendor. This list continues to
grow as the system is ported to many different software packages and computer platforms.

The hardware/software solutions provide specialized hardware platforms, which are co-processors, and execute
their control programs independent of the host CPU. These solutions were designed to provide high performance and
repeatable, predictable operations, which would not be affected by the host computer interrupts or other periodic host
requirements. ’

Custom software solutions are used when the requirements for controlling the process cannot be met by standard
software packages. These solutions require the use of the Transition Technology Inc. Software Tool Kits, which are
available for the Microsoft "C", and Turbo "C".

Th n { i

The TransPort System Setup and Configuratiton Software provides the user with a simple, easy to use interface
for configuring and documenting the TransPort System. Through the use of "pop-up" menus, help windows, and
selection windows, the user is guided through the operations and parameters required to be entered to make the
TransPort System operational.

The TransPort Setup and Configuraiton software is divided into sections dedicated to a specific type of operation.
For instance, there is a section devoted to setting the system parameters, a section for configuring the Input/Output
modules, and a section for configuring the characteristics of each channel on a module. Each section contains
context specific help screens, field selection windows, and documentation features,
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The Intelligent T Pr i f

The Intelligent Input/Output Processor (interface) is the interface between the host computer and the
Input/Output system. The interface controls the communication on the TransNet Network, stores the input data
(received from the input modules) in memory accessible by the host, collects and sends to the output modules the
data written by the host and interprets and executes any system commands issued by the host. The interface makes
the operation of the TransPort System transparent to the host computer and the applications program running on the
host computer.

To provide the flexibility and control required for the TransPort System, each interface has been designed with
two micro-processors, each with a dedicated set of responsibilities. The following diagram illustrates the architecture
and the data flow of the IBM PCAT interface.

Manager | exclignwe 1. Handler . . . TransNet
...... Cable

connector
AT Bus Connector
The Tran munication wor
The TransNet Communication Network provides the communications link between the interface and the ’

Input/Output modules. The TransNet Communication Network consists of the physical cable (twinaxial) and the
TransNet Network protocol. The cabling can be installed with up to one mile in two directions of cable from the
host computer. The cables listed below are recommended for use:

Size Loss/100 ft, : Impedance
Manufacture Cable No. (AWG) (db @ 2Mhz) (ohm's)
Belden 9182 22 0.41 150
Belden 9860 16 0.37 125
Alpha 9823 22 0.51 150

The TransNet Network operates at 375 Kbaud with frequency shift keying between 1.5 Mhz and 2.0 Mhz. The
protocol is a time slot protocol which is synchronized by a signal from the interface sent to the transmit/receive
timers in each module. During the configuration process, each module is given a time slot on the network during
which the module will transmit and receive data to and from the interface. This synchronization/time division
approach to communications allows the high throughput rate of the network. Each message transmitted contains the
following format:

slave address - command-module status - data - CRCI16

In addition to the CRC16 error checking, the system also checks the integrity of each character frame received.
The CRC error checking decreases the probability of undetected errors to one every two million years in the presence
of an error rate of 10E-6.




Network Topology

The TransNet Network has been designed to allow a flexible and easy to install system. As the physical media is
a coaxial, no expensive taps or splitters are required and no special skills are needed to install the cable. The
TransNet Network can be installed in a variety of configurations to meet the requirements of the application. The
following network topologies are supported:
Direct Connect
Each module is connected directly to the main line.

Multi-Drop
Each module is connected to the main line via a drop line.

Clusters
A group (cluster) of modules are connected to a single drop line which is connected to the main
line.

The maximum drop length for multi-drop and cluster topologies is 16 feet.

The TransNet Network cabling is connected to the I/O module termination base. The termination bases are
designed to provide a continuous communications path, there are no active components within the termination bases
which affect communications. Each set of terminals for the TransNet Network are connected within the base via
copper circuits. The TransNet Network does not support ring, star, or tree configurations. '

Direct Connect

As shown in the following diagram, the main line is brought in on one set of terminals on the termination base.
The main line is brought out on a second set of terminals. There is a terminating resistor at the physical ends of «
the TransNet Network.
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Multi-Drop

As shown in the diagram, the modules are connected to the main line via short (16 feet) lengths of cable. The
connections to the main line consist of simple screw terminal strips. The module is connected to the drop cable via
the termination base connection. There are no terminating resistors required at the drops, however, the physical ends
of the main line are terminated.

Main Trunk

. /
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Clusters

Cluster topologies are a variation to the multi-drop topology. The difference being that multiple IfO modules are
connected to a single drop cable, via a screw terminal connection. This type of configuration provides a simple and
cost effective means of connecting a group of modules to the main line. There are no restrictions as to the number
of I/O modules within a cluster. However, the maximum cable distance between any module and the main liné must
be less than 16 ft. and there must be only one cluster per drop.




The following drawing shows all three topologies.
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Input/Output modules are available in different signal values and types to meet the requirerents of most
applications. Modules are available in 8, 16, and 32 channel configurations. The input modules convert the field
signals into digital values, which are sent to the host computer (via the interface). Conversely, output modules
receive data from the host computer, via the interface, and convert the data to signals to drive field devices. Each I/O
module plugs into a termination base, where the field wiring and communications wiring is connected. The modules
can be removed from the bases without disconnecting or disturbing the power or field wiring. This is called Hot
Swapping the Modules.

The TransPort System Input/Outputs consist of a termination base and an electronics module. The
termination base provides a means of wiring field devices and the TransNet Network to the I/O module. Each I/O
Channel connection is made to terminals on the termination base, each terminal is capable of holding two 14 gauge

~wires by means of captive screw terminals. Each termination base has an EAROM (non-volatile memory), which
contains the channel configuration data. This information is down loaded to each module by the TransPort
System Setup and Configuraiton Software. This allows the modules to be hot swapped without re-configuring the
module.




The Power Supply

The power supply provides the power required for the electronics of the Input/Output modules. The power
supply connects directly to the TransNet Network cable. The power required by the modules varies according to the
type of module. Refer to the Appendix for the power requirements of each type of module. Since the power is
supplied over the communication cable, there will be an IR drop (voltage drop) due to the resistance and distance of
the cable between the power supply and the module. The modules operate on voltages from 15 VDC to 35 VDC.

Module power may be derived in two ways:

« Individual 20 watt power supplies
. Power Supply Adaptor for 100 watt supplies

Individual Power Supply

The PS-01 power supply provides 20 watts of power and can power a few modules, up to 6 depending
upon the type of module. The PS-01 is a convenient means of powering a small system or drop. Multiple
PS-01 power supplies may be connected on the system. The PS-01 are not isolated from each other and
will load share.

Power Supply Adaptor

4

The PSC24 Power Supply Adaptor interfaces standard regulated power supplies to the TransPort
System. The Power Supply Adaptor includes filters and noise suppression components which prevent the
communication signal on TransNet from going out on the incoming power lines and rejects noise coming
in on the incoming power lines. Each Power Supply adaptor is capable of 100 watts of power for the
modules. Multiple Power Supply Adaptors may be connected on the system with each supply isolated
from the qther. The PSC24 Power Supply Adaptor has provisions for switching back up power supplies
including battery back-up if desired.




Details of the TransPort Svstem

This portion of the Theory of Operations will now take a more detailed look at the components of the TransPort
System.

The TransPort System Setup and Configuration Software

The TransPort System Setup and Configuration Software is designed to prompt you, step by step, from
selections on a main menu to configure your modules without any prior computer experience. Through the use of
"fill-in-the-blanks" and listed selections on "pop-up" windows, you can easily set the parameters of your computer to
match the settings you selected when you installed your interface into your computer.

You can also configure your modules by simply typing in module specific information as you install each
module onto the TransPort System. For example, you can assign a discrete input module to the system; then
configure the module for input filter time constants, capture and latching momentary contacts, and selection of an
input channel as a counter. The TransPort System allows you to store this information in an on-line or off-line
mode of operation, until you are ready to reconfigure your modules. The TransPort System also allows you to print
out, save or store module specific information by either writing to a file or printing out the information on your
printer.

The "C" Tool Kit

The TransPort System "C" Tool kit is offered for those customers who prefer or wish to develop their own,
control/monitoring programs. The "C" Tool kit is written for the Microsoft C Compiler (Version 6.0).

The "C" Tool kit is available as a library file. The functions provided allow the user to access the interface
Input/Output tables without concem for memory locations and handshaking. Each function uses module addresses
and channels as parameters. The functions take care of the housekeeping associated with the TransPort System, such
as resetting of latches, and obtaining module status information. The following functions are provided in the "C"
Tool kit: '

discrete channel write discrete channel
read discrete group write discrete group

read discrete module write discrete module
read analog channel write analog channel
read analog module reset analog max channel
read counter reset analog min channel

read analog max channel reset counter

read analog min channel  get module status

read analog max module  start module

read analog min module  load and start interface with file
start interface with address

start interface

stop interface

Most functions have the following format:
function (board number, module address, channel number, buffer, type);

The functions return either the number of bytes of data transferred or if an error occurred, a negative error code.




The Intellisent In Pr Inter

The interface consists of:
» 64 K bytes of dual ported RAM
* Memory Manager CPU
+ Communications Handler CPU
The TransPort System has two modes of operation controlled by the interface:

Mode 1 - Broadcast Mode
Mode 2 - Command/Response Mode

Mode 1 (Broadcast Mode) is the normal run mode and provides the high speed communications for
real time control. In this mode, the interface automatically collects, stores and writes /O data.

Mode 2 (Command/Response) is used for configuring I/O modules, and is interleaved with the
broadcast mode to allow module specific data to be read and reset, i.e., obtaining analog peaks and
valleys, resetting of latches and input counters.

The Memory Man r ion

The interface memory manager is responsible for the following functions:

» Dual Port Memory Access by host

» Storing of input data in data table

+ Retrieving and building output data messages

+ Configuration Control

» Validation of CRC-16 checks on received messages
+ Control of Communications Handlers Operation

» Interface Diagnostics

The memory manager executes its program in parallel with the communications handler. While the
communications handler is sending/receiving data on the TransNet Network, the memory manager is validating and
storing the data received from the last I/O scan and building output messages to be used the next I/O scan. This
processing allows the TransPort System to obtain the high speed throughput necessary for real-time control.




Communications (Comm) Handler Operations

The communications handler is responsible for the transmitting and receiving of data to and from the modules.
Included in the reception of data is the calculation of the CRC-16 checksum. There are two types of functions in the
Communications handler: Standard and Command Response.

Standard Functions

When the memory manager sets the communications mode to be broadcast, the communications handler
operates in the following manner.

* Transmit broadcast command

* Receives data from all I/O modules

* Transmits output data from buffer loaded by memory manager
* Exchanges buffers with the memory manager

» Repeats operation

Command Response Functions

+  Command response functions allow the user to collect/reset module specific data which is not
available as part of the normal communication sequence. Retrieving analog input peaks and
valleys is a typical example of an advanced function.

*  These functions require that commands and module addresses be loaded into the command
buffer and the memory manager notified that a new command is pending. The memory ‘
manager will issue the command during the next I/O scan and place the response to the
command in the response buffer, -

+  These commands for the most part are part of the driver functions for supported software
packages. They are also included in the Driver Toolkits.




/O Modul ration

Each Input/Output module contains its own CPU, which has four tasks. The CPU in the module handles the
communications, (on a time slot basis), reads and writes the inputs/outputs, processes the inputs and outputs, and
performs diagnostics.

The reading and writing of I/O channels is the primary task, which is executed continuously and asynchronously
to the communications and other modules. This task is responsible for the filtering and latching of input data,
linearization and scaling of the analog data. For output modules, this task writes the output states (values) to the
output channels, monitors the outputs (monitoring modules only) for being in the correct state, and controls the
channel LED indicators. After each I/O scan, the module CPU runs a portion of its diagnostic routine to verify the
integrity of the hardware and software.

The communications task is executed on a time slot basis. Each time the interface transmits a broadcast
command, the modules set their transmit and receive timers (timer values are down loaded by the TransPort System
Setup and Configuration Software). For input modules, when the transmit timer expires, an interrupt is issued and
the CPU starts transmitting the latest I/O data. For output modules, when the receive timer expires, an interrupt is
issued and the CPU reads in its output data. For combination modules, both of these operations occur. These
operations are synchronous and each module on the TransNet Network transmits and/or receives data at a predefined
time interval.




ration of the Input Modul

Discrete Input Modules

The discrete input module converts the voltage signals generated by factory sensors, such as push
buttons, pressure switches, etc., into useable data for the host computer. The conversion process requires
that the input voltage must be above the threshold voltage of the particular module and the voltage must be
applied for a time period longer than the filtering time specified when configuring the module.

The module software filters out (deglitches) the electrical noise generated by factory environment
allowing the true state of the input to be determined. When the state has been stable for the filtering time
specified, that value is stored in the memory of the module and retrieved by the interface.

The filtering times are set by the user in the TransPort Setup and Configuration Software. Filter times
tell the module how long an input signal must be stable before it is accepted. The impact of the filter time
is equivalent to a resistor/capacitor network in electronics. The advantage of being able to set the filter time
by using the TransPort Setup and Configuration Software allows the user to create custom R/C time
constants for each channel.

The input module latches operate in the same manner as conventional hardware latches. When an input
is above a specified level for a specified period of time, the output of the latched status is turned on. This
latch state remains on until a reset line of the hardware latch is tumed on.

The operation occurs within the input module except the operation is performed in the software. Gnce
an input that is configured for latching operations is ON, the module will continue to send an ON state to
the interface until it receives a reset command. The input can turn OFF or can cycle ON and OFF, but the
state will always be ON as seen by the interface. This allows the capture of the input signals, which may
be on for only short time periods, and ensures that the application program "sees" that signal. If filtering
times are not specified, DC module inputs must be on for a minimum of 400 microseconds and AC module
inputs must be on for one cycle of the line frequency (50 - 60 hz).

Counter modules are identified with a C suffix (in the product name), for example, DI2432C. These
modules have the ability to record the number of times an input changes state for the first four inputs. The
user can select whether the count will be incremented on the rising (positive transition) or falling (negative
transition) edge of the signal. Each time the input changes state in the confogured direction, the count for
that input will be incremeneted. The maximum count rate is 450hz with a minimum ON time of 400
microseconds and minimum OFF time of 400 microseconds. The channel counter will count up to 64K
(65533) and roll over.

The operation of the counters is independent of the latches. If one of the first four inputs is configured
for latching operations and the input cycles while the latch state is ON, the counter will record those
transitions.




Analog Input Modules

The analog input modules convert an analog field signal to a 16 bit value. The 1-5Vdc inputs are
represented by 6552 to 32,760. Examples of field devices that generate analog signals are thermocouples,
pressure transmitters, flow transmitters, potentiometers, etc. The signals acepted by the input module are
common plant floor signals such as millivolts, 0 to 5 volts, 1 to 5 volts, 4 to 20 ma, and thirteen different
types of thermocouples.

Inputs are filtered using software filters with user-configured filtering times. Thermocouple signals are
linearized to present temperature. Peaks and valleys can be enabled to allow the modules to record the highs
and lows for each channel.

The TransPort Setup and Configuration Software can be used to configure each individual channel.
Parameters that can be configured are channel type, filter time, burn-out state for thermocouples on a per
channel basis. Peak and valley can be configured on a per module basis.




Discrete Output Modules

The discrete output modules convert the digital data, generated by the applications program and
transmitted by the computer interface board, into voltage levels usable by factory devices. For example,
these signals can be used to drive solenoids, or lights directly, or, through power contactors or interposing
relays, drive high power devices such as heaters, indirectly.

Output modules are available with 16 channels, and are capable of driving 2 amps each with a
maximum of 20 amps per module.

Each output channel is protected against current surges and voliage spikes generated when tuming
ON/OFF inductive loads. Each output channel also has removable fuses. The output modules are capable
of being HOT SWAPPED (replacing the module without removing power). This allows a failed module to
be replaced without shutting down the control system or disturbing the field wiring. Each module
configuration is stored in non-volatile memory in the termination baseThe user has the ability to configure
each channel of the output module for the following operations:

» Power-up default state
» Communications failure default state
« Filter times for modules with output monitoring

These features are set by the user in the TransPort System Setup and Configuration Software. -

Power-up Defaults

The user can set the power-up defaults to be either ON or OFF (OFF is the default setting). When a
module has completed a power-up cycle (module power not field power) each output channel is set to the
power-up default state.

Communications Dgfz_ugl;g

The user can set the communications defaults to either ON, OFF or hold last state (set to OFF from the
factory). When an output module has had either a communications time-out (no communications) or
detected five consecutive communications errors, the module will illuminate its FAULT and COMM
ERROR LED's and set its outputs to their configured communication fault default states.

Filter Times

For output modules with monitoring capabilities (i.e. DO0216M) the user can set the filter time for
each channel. The filter time is used in monitoring to determine the time in which the output should have
changed state. If the output has not changed to the correct state within this time, an output mismatch error
is declared. Under this condition, an error is reported to the computer interface board and the module starts
flashing it's FAULT LED and the appropriate channel indicated LED in unison.

The monitoring of outputs is accomplished by detecting the presence or absence of current flow. If the
current flow is greater than 40 Amps, then the output is detected as ON, less the 40 Amps if OFF. This
detected state is compared against the state the output was set to. The differences between the two, after the
filter time has elapsed, results in the declaration of a mismatch.

Typically outputs fail OFF (open circuit). For example, when fuses blow, wires break or actuators fail.
In the rare event that an output fails OFF (short circuit), the module would have to be replaced.
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Analog Outputs

The analog output modules convert a 12 bit number (but setup as +15 bits) to an analog signal used to
control field devices. Examples of field devices that can be controlled are valves, dampers, speed controllers
or any device that accepts a 0 to 20 ma signal or 4 to 20 ma signal.

Each channel can be configured so that on a loss of communications, the output either holds its
previous value, goes to low scale, or goes to high scale, or an intermediate preset value. Also the channel
can be configured so that during power-up, the output goes to low scale or high scale, or an intermediate
preset value.




Power Supply

Power supplies are connected to the TransNet cable to provide DC power to the /O modules on the TransNet
Network. Multiple power supplies or multiple isolators can be used to supply adequate power to the TransNet
Network. The power supply can be a PSO01 or third party supply using a PSC24 isolator.

The PSO1 Power Supply

This power supply provides 20 watts @ 30VDC of unregulated, unfiltered power. The /O modules
have internal regulators and filters. The PS01 accepts either 120 or 240 VAC line voltage. It uses the
TEO4 mounting base which has two line fuses and one DC fuse. A green power LED indicates if DC
power is present.

The PSC24 Power Supply Adaptor

As an option, a third party power supply can be used if the PSC24 Power Supply Adaptor is used.
The Power Supply Adaptor is required to separate DC voltage from the data signal. The power supply can
be 16 to 35 VDC, unregulated and unfiltered, with no ripple at 1.5 to 2.0 Mhz. For example, two car
batteries can be used. The current supplied is designed to run at 3 amps.




stem Performan n m n ing Performan
The following components affect the TransPort System performance.

» Applications Program

* Module Latency (I/O update rate)

* Transport time (communications time)

Interface Data transfer time

The applications program and the CPU speed of the host computer will have the largest single contribution to
the overall system performance and system response time. The TransPort System is designed to run at maximum
efficiency, independent of the host, and should provide the 1/O response needed for most applications. For the
purpose of this discussion, the system performance is defined as the time required to read and store all input data and
write all output data (I/O scan time).







Initial System Start-Up

There are five easy steps for starting up the TransPort System for the first time:
1) Power Supplies for the system
2) Communications and Module Wiring
3) Setup & Configuration of the System
4) Installing the Interface for Configuration
5) Plugging in the Modules

- r li

There are two methods of powering the TransPort System:

1) The PSO1 Power Supply and TE04 Power Supply Base

2) The PSC24 Power Supply Adaptor

Qcr=

Using the PS01 & TEQ4 Power Supply and Termination Base

’

The PS01/ TE04 Power Supply is capable of providing approximately 20 waits of power. Multiple
PS01/ TE04's will be required if the module power requirement is greater than 20 watts.

i3

The PS01/ TEO4 Power Supply requires jumpers to configure the use of the power supply with
120Vac or 220 Vac source power.

For the 120 Vac, the jumpers are set as follows: 21
» Connect Terminals 2 to 4 with a jumper 120 VAC 3 JUMPER
« Connect Terminals 3 to 5 with a jumper 4 JUMPER
» Connect the 120 Vac source to Terminals 2 512
and S
» 16 guage wire (2580 circular mills)
~—e)| 21
For the 220 Vac, the jumpers areset as follows: <.@ 3 SUMPER
220 VAC
» Connect Terminals 3 to 4 with a jumper _ @ 4 JUMPER
« Connect the 220 Vac source to Terminals 2 --—1@)s512
and 5

+ 16 guage wire (2580 circular mills)
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Using the PSC24 Power Supply Adaptor

The PSC24 Power Supply Adaptor allows the use of any commercial power supply that delivers
between 16 and 35 VDC to power the TransPort System. The Power Supply Adaptor is capable of
delivering a maximum of 100 watts of power at the appropriate voltages. Multiple PSC24's will be
required if the module power requirement is greater than 100 Watts.

The connections of the DC power supply to the PSC24 are marked " MAIN IN":

A The terminal marked (+) is the connection for the positive leg of the power supply
B The terminal marked (-) is for connection of the negative leg of the power supply

C The terminal marked @ is for connection of earth ground.

The connections marked "MAIN OUT" are parallel connections to the " MAIN IN" power input
terminals,

A The terminal marked (+) is the connection for the positive leg of the power supply
B The terminal marked (-) is for connection of the negative leg of the power supply
C The terminal marked @ is for connection of earth ground. .
The PCS24 may utilize a back up power supply that will be switched automatically should the Main
power supply fail. The connections for the back up power supply are Marked "BACKUP IN".
The connections marked "BACKUP IN" are for the backup power supply.
A The terminal marked (+) is the connection for the positive leg of the power supply
B The terminal marked (-) is for connection of the negative leg of the power supply
C The terminal marked @ is for connection of earth ground.
The voltage for the BACKUP power supply should be set 1.5 VDC below the MAIN IN power supply
voltage because the second supply is connected through diodes.
The connections marked "RELAY, N.O., N.C." are for the Main supply indicating relay. These

terminals are connected to the normally open, normally closed and common terminals of a relay that
actuates upon loss of DC power at the MAIN IN, ’

The power for the modules is carried over the same twisted, shielded pair of wires used for
communications to the modules. The wire is connected to the (+) and (-) terminals of the power supply or
power supply adaptor. The shield should be connected to the ( S ) terminal.
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Communications

The TransPort System communicates over twisted shielded pair of wires.
The recommended cables are as follows:

« Belden 9182- 150Q2
« Belden 9860- 125
- Alpha 9823- 150Q

Each cable is capable of supporting distances of up to one mile in two directions from the interface
(total of two miles end to end maximum). For very high module count (greater than 75 modules) and
distances of one mile in two directions, lower attenuation cable must be used- consult factory for the vendor
catalog numbers.

The cable connection to the module termination bases is recommended as either:

« Point to Point

+ Multiple Drop

Point to Point Wiring ,

The termination bases show the communication connections as pesitive (+), negative (-), Shield (S),
and . All the termination bases have two sets of terminals for the communications connections.
These $ts of terminals are connected in the termination base allowing one set to be used for connecting the
communication input to the module and the other set of terminals for continuation of the communications
signal to the next module. The connections for the communications is (+) to (+), (-) to (-), Sto S.

Main Trunk
I
Main Trunk
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Multi Drop

The communications system may be wired using multiple drops from a main trunk. The length of wire
from the main trunk to the module should be as short as possible, and should not exceed 16 feet maximum.

Terminating Resistors- depending upon the impedance of the cable you have chosen, the appropriate
( 100€2, 125, or 150%2) termination resistor must be installed at each end of the communication line.
The computer or host is not necessarily at the end. ,
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Module Wiring

Consult the appropriate Termination Base for the wiring of the signal inputs or outputs. The wiring diagrams
may be generated from the Set Up & Configuration program.
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- nfiguration of th

A Setup & Configuration software disc (available in either 5.25" or 3.5" format) is included in with the IBM PC
AT TransPort interface co-processor board. This disc should be copied onto the hard disc. The disc is not copy
protected. At the DOS prompt (or C> ) a directory should be created (- ie The directory used by Transition
Technology Inc. is TSCS). Change to the directory just created.

Change to the drive that the disc is installed in. Type

Install C: (and press the return key)
If the software has been installed correctly, C: \TSCS will be displayed. Type
SETUP (and press the return key)

to start the Setup & Configuration program. If there are any questions, consult the README.COM file found on
the disc.

Example

MD CATSCS
CD C:\TSCS
A:

INSTALL C:

Qo =H0Z OF
Qo =N0Z OF

4

The TransPort page is followed (by hitting the SPACE bar) by several pages of text until the page with the
Main Menu is reached. The Main Menu allows the following selections:

Main Menu

Initialize Board

Set System Parameters
Configure Modules
File Utilities
Advanced User Mode
Exit System

The Setup & Configuration program selections may be made either by using the cursor keys to move to the
desired selection, or by entering the highlighted letter of the desired selection.

Press ENTER or RETURN and the desired selection is opened.
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Function Keys
Set Up & Configuration uses the F1 to F10 Function Keys as aids to programming.

F1 key is the built in Help key which will explain the meaning of the field highlighted by the
CUrsor.

F9 key will give you the selections available for the field highlighted by the cursor.

Initialize Board

The interface board is factory set for Memory Address D, and Port location 300. If these locations are
utilized by other applications, reassign the interface board to another location.

Set System Parameters

When using the system, we recommend that the Module Restart Parameter be set to Automatic.
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Step 4- Configure Modules

The system may be programmed Offline for the specific configuration
that you desire by using the F9 selection key. If you program the system
Offline and later install the interface and switch to Online, the program
will automatically search for modules and assign the module to the correct
address. If you have several modules of the same type, the program will
automatically ask you which module address the new module should be.

You may also program the system from the Configure Modules mode
by plugging in the Modules into an active system with the interface board

installed. The system will automatically recognize each new module and
assign it to the next available address.

MODULES MUST RECEIVE
o - A NEW SOFTWARE ADDRESS
THE FIRST TIME USED IN THE SYSTEM

PLUG IN MODULES ONE

AT A TIME
&

ENTER ADDRESS INTO CONFIGURATION
| ~ PROGRAM
BEFORE ADDING NEXT MODULE

All modules are shipped from the factory at address 121. If more than one
factory set module is on the system at the same tlme,the system can not properly
communicate.




Module Termination Bases

The following table summarizes termination base information.

Base

TEO1
TEO2
TEO3
TEO4
TEO06
TEO7
TEO8
TEO9

Channels

32 in

16 in
16/8 out
N/A
16/8 in
16/8 in
16/8 in
16 out

Module

Discrete Input

Discrete Input

Analog Output

Power (1)- PS0O1

RTD

Analog & Thermocouple Universal Input
High Level Analog Input

Discrete Output

NOTE: (1) the TEO4 is only for mounting power supply modules.

Each input/output channel connection is capable of holding two or more 14 gauge wires at each screw terminal.
Each terminal base stores Input/Output configuration data in EAROM (non-volatile memory), allowing the "hot
swapping" of modules without the need to re-configure. The TEQ9 termination base has locations for fuses. See
How to Replace Fuses for a diagram of these locations.

&




Termination Base Mounting Template

Mounting Screws:

Use #8 screws. Washers or
large screw heads may
interfere with the mounting
base. The screw head must
be small enough to fit through
keyhole

Depth:4.2
inches
101.6 mm

Mount
Vertically

8.0 inches
203.2 mm

5.1 inches
129.5 mm




3.0"

6.0 n

‘Min
15.3 cm
) 3
= £
o0 e
=
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= ?, Typical
S Mounting
% N . \
< Dimensions
( Not to Scale)
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How_to Mount and Wire the Module Termination Bases

IMPORTANT: Avoid locations that will cause excessive vibrations. Do not mount modules where
the ambient temperatures are higher than 140°F (60 °C). Do not mount modules
where any type of corrosive chemicals or fluids can come in contact with the modules.

The following information is needed to mount your modules:

» Where the termination bases are located,
» How many and what type of modules are needed for each configuration, and
» The wiring diagrams (Section " Connecting Module Field Wiring™).

Included in the module shipping box is a template for mounting the module termination bases. The same
template is also included in this section of the manual . Use the template as a guide and measure and mark the two
mounting hold locations.

Install two number 8 (41.656 millimeters) screws (user supplied), leaving approximately 3/8-in. (10 mm)
clearance between the head of the screw and the mounting surface for the module termination base.

IMPORTANT: Modules must be mounted vertically for power dissipation at the specified
temperatures and current ratings.

With the module termination base in the upright position, place the base over the mounting screws; then slide
downward onto the cutouts. Tighten screws so bolt heads just contact termination base.If necessary, replace jumpers
with fuses. See wiring diagrams for optional fuse locations. Wire your module termination bases according to the
diagrams in Section - "Connecting Module Field Wiring".

IMPORTANT: All electrical wiring must be installed according to local electrical codes and
requirements.

Cover wiring connections with terminal strip covers.




The TransPort System
Module Installation

hi i h

The following pages of this manual describes the different types of modules available in the TransPort System.
This section is also designed to tell you how and where to mount the module termination bases, how to connect
your field wiring to the module termination bases, how to mount the modules to the termination bases, how to
safely maintain your modules, and finally how to complete your TransPort System Setup and Configuration
Software.

ntr ion

The TransPort System provides an interface between the "real world" (Field devices) and the host computer,
Through the use of the TransNet Network and the Intelligent Input/Output Processor (IIOP) installed in your
computer, the input modules monitor field devices and transmit field status information to the host computer.
Output modules convert values from the host computer into signals to control field devices.

The module termination bases easily attach on or near field devices. All field wiring connects directly to the
terminal blocks located on the termination bases. The input and output modules are designed to mount directly onto
these termination bases.

Once the IIOP is installed and the TransPort System is fully wired, modules are then configured by using the
TransPort System Setup and Configuration Software. This module configuration information is stored in
Electrically Alterable Read Only Memory (EAROM) and may be "hot-swapped" without the need to re-wire,
re-configure, or power-down the TransPort System or the field devices. ‘

Module_Types

This section outlines the following module types:

*

Discrete Input

Discrete Output

Analog Input

» Power supplies

Analog Output, and




Discr In |

A discrete input is a "device" that converts an ON/OFF field signal into an intelligible signal that is sent to the
host computer. A discrete input module can be used to monitor ON/OFF field devices, such as a limit switch, a
flow switch, or motor status, etc.

Channel Isolation

Each channel is totally isolated, from each other and from the ground. Each channel can use a different
power source and does not need to be grounded.

« Channel to Channel isolation - 1500 V rms

Channel to Ground - 1500 V rms

*

Channel to Communications - 1500 V rms

Meets IEEE 472 Surge Withstand Test - 3,000 peak

*

U. L. listed at 300 volts continuous

Module OFF ON Switch Input Mounting
Number Voltage Voltage Voltage Z(on) Base
DI11516 0-30 90 - 130 65 25k TEO1 or TEO2
DI11532 0-30 90 - 130 65 25k TEO1
DI23016 0-60 180 - 260 130 90k TEOQ1 or TEO2
DI123032 0-60 180 - 260 130 90k TEO1

DI2416 0-5 18-35 11.5 2.3k TEO1 or TEO2
DI2416C 0-5 18-35 11.5 2.3k TEO1 or TEQ2
D12432 0-5 18-35 11.5 2.3k TEO1
DI2432C 0-5 18-35 11.5 2.3k TEO1

DI4816 0-10 36-70 23 11k TEO1 or TEO2
DI4832 0-10 36-70 23 11k TEO1

DIOS16 0-1 24-15 2.2 73k TEO1 or TEO2
DIOS16C 0-1 24-15 2.2 73k TEO1 or TEO2
DI0532 0-1 24-15 22 .13k TEO1
DI0532C 0-1 24 -15 2.2 .73k TEQ1




Discr In M 1 ith nter

A discrete input module with counters is a discrete input module with counting capability on the first four
channels. The accumulated counts are then sent to the host computer. The host computer can reset the counters as
required. Module catalog numbers ending in "C" are counter modules; for example "DI2416-C".

Discr 1

A discrete output module is a "solid state relay contact” or a switch that is controlled by the host computer. A
discrete output can be used to control motor starters, relays, indicator lights, etc. The maximum current output per
each module is 20 amps.

Channel Isolation

All channels are isolated from one other. Each channel can use a different power source and does not
need to be grounded.

Warning: certain versions of the DC output module, model
numbers D00016 and D00016-M are isolated in groups
of four channels.

Channel to Channel isolation - 1500 V rms

Channel to Ground - 1500 V rms

Channel to Communications: 1500 V rms

*

Meets IEEE 472 Surge Withstand Test - 3,000 peak

.

U. L. listed at 300 volts continuous.




Wiring of Input channels on
the DI11516, DI11532, DI23016 and DI23032, modules

User supplied
switch

——0—’L1 ®

User supplied AC
power source




Wiring of Input channels on the DIOSXX, DIOSXX,
DI24XX and DI48XX, modules

User supplied
switch
Input channel
- + terminals
®

User supplied DC
power source

Note: If you reverse the
polarity of the input terminals
it won't sense inputs




Wiring of Output channels on the
D00116 and D00116 -M
modules

your external fuse

MODULE R

OUTPUT
TERMINALS

AC
POWER SOURCE

Your Load




Wiring of Output channels on
the D00216 and D00216-M modules
Low side switching

Your Load

MODULE
OUTPUT
TERMINALS

USER SUPPLIED DC —
POWER SOURCE

Note: if you reverse the -
polarity the output will be
biased into the ON condition




Wiring of Output channels on the
D00216 and D00216-M modules
High side switching

MODULE
OUTPUT
TERMINALS

USER SUPPLIED DC | —
POWER SOURCE
Note: if you reverse -

the polarity the output

will be biased into the
ON condition

Your Load




Wiring of Output channels on
the D00016 and D00016-M modules
Low side switching

Your Load*

MODULE
OUTPUT
TERMINALS

+
USER SUPPLIED DC —
POWER SOURCE —

Note: if you reverse the
polarity the output will be
biased into the ON condition

Note: Negative connections
are commoned in groups of 4
please read the note below

NOTE: The DO0016 and DO0016-M modules are isolated in groups of 4. This means the negative
terminal on each of four channels is common. Your load must be connected between the positive leg
of your power source and the positive terminal of the channel . The negative terminal of the channel
should be connected to the negative leg of the power source. If you connect your load to the
negative terminal of a channel, it will turn ON whenever you turn ON any channel in that

group of four channels.




Wiring of Analog Input channels
with voltage or millivolt sources using
shielded instrument wire

User supplied
Volt / Millivolt
source

shielded
instrument
cable

Input channel
terminals

Note: shield must only be connected to ground i
one place only. The chassis terminal on the base
NOT suitable for shield connection.




Wiring of Analog Input channels
with externally powered ( 2 terminal ) 0-20mA or 4-20mA
current sources

User supplied transduce
or transmitter

Input channel
terminals

+
User supplied +

loop power 250

source 0.1%

resistor

Note: The polarities must be as shown
for this circuit to work.




Wiring of Analog Input channels
with internally powered ( 4 terminal ) 0-20mA or 4-20mA
transducers and transmitters

User suppliec
transducer
or
transmitter

+
User supplied e
loop power

+
250Q
0.1%
resistor -
Input
terminals

Note: The polarities must be as shown
for this circuit to work.




Wiring of Analog Input channels
with Thermocouples.

Thermocouple
junction

Thermocouple wir

Note: If you reverse the
polarity of the thermocouple
wire the temperature
measurement will have a large
error.

Note : If you are using thermocouple extension wire
make sure you observe the proper polarity . If you
reverse the polarity of the extension wire you will
induce an error into your thermocouple signal.

Also be sure to select extension wire and terminals that
match the thermocouple type you've chosen.




AJ0108 or AIO116

Wiring of Analog Input channels on an
with voltage or millivolt sources using shielded instrument wire

User supplied shielded
VoIt instrument
Millivoltsource cable

positive

negative

Input
channel

— @ terminals

Note:
shield must only be connected to ground in one
place only. The chassis terminal on the base is
NOT suitable for shield connection. Note: each
channel has four terminals, two for excitation and
two for signal input.




Wiring of Analog Input channels of an AI0108 or AI0116
with externally powered ( 2 terminal ) 0-20mA or 4-20mA
current sources

User supplied
transduceror transmitter

positive
+
User supplied
loop power 250Q
source 0.1%

resistor

negative

Note: The polarities must be as shown
for this circuit to work.

Note: each channel has four terminals, two for
excitation and two for signal input.




Wiring of Analog Input channels on an AI0108 or AI0116
with internally powered ( 4 terminal ) 0-20mA or 4-20mA
transducers and transmitters

+ L3
User supplied ——d—— User supplied
loop power — transduceror
source — transmitter

positive

.......

resistor i

negative

Note: The polarities must be as shown
for this circuit to work.

Note: each channel has four terminals, two for
excitation and two for signal input.




Wiring of analog input channels on AI0108 & AI0116
w/2 wire RTD

Signal positi

Signal negative

Signal Inpu

Excitatiol

Input
terminals

Note: The polarities must be as shown
for this circuit to work.




Wiring of analog input channels on AI0108 & AI0116
w/ 3 wire RTD

Excitation

positive

Signal positi

Signal negative

3 Wire RTD

Signal Inpu

Excitation

Input
terminals

Note: The polarities must be as shown
for this circuit to work. Note: This
module does not compensate for the
lead restsistance of the excitiation
wire. This will introduce signifigant
errors into your measurement
proportional to the lead resistance.
This affect becomes worse with
distance.




Wiring of analog input channels on AI0108 & AI0116
w/ 4 wire RTD

Excitation
positive
Signal positi
Signal negative
Signal Inpu
] I Excitatio
Excitation
negauve

4 Wire RTD

Note: The polarities must be as shown
for this circuit to work.




Wiring of Analog Output channels

Your Load

MODULE
OUTPUT
TERMINALS

Note: The loop power source
in the module. Each channel
has 600Q2 compliance.




Analog Inputs

Do Not gound any shielded cables at
both ends 6

Field
Device

analog cable
gounded at the "field"
end.

. TE-07 .

Field
Device

analog cable ' 1] n__ U]

gounded
at the "field" end.

+ ! e e A W N e

" Wrong---
Do Not conne'c’tS a}'nalog shields to

TeeRERRPEPRRP PR

33 B0 JBDIKE BB BB

TE-03

(the TransNet shield)
terminals

. Uf =

Analog
Outputs







Install TransNet Communications Network

Introduction

The TransNet Network consists of one main communications cable or line. Modules are connected to the main
line using a combination of direct connect, multi-drop or cluster topologies. The signals transmitted on the network
combined with the cable type, the modules are attenuated by "reflections”. For example, the greater the attenuation,
the greater the loss of the signal. When a signal is transmitted through the TransNet Network, a certain percentage
of the signal is reduced. The following chart shows the recommended topologies of the TransNet Network.

Topology Attenuation

direct connect least attenuation (best configuration)
multi-drop more attenuation (next best)
cluster most attenuation

Multi-drop- Next Best Configuration
Muti drop configuration. The length of the "drop” cable should be as short as possible to reduce
attenuation catised by reflections in the drop cable.

Main Trunk




Direct Connect - Best Configuratio(_@
Either of these are direct connect configuration and provide the least amount of signal attenuation.

Main Trunk

i -_— _— i e - -

Main Trunk

Note: If for some reason a module stops communicating the rest of the network is not
affected.

Cluster- Least favorable Configuration
A drop is connected to a drop. This is acceptable if the lengths of the drops are short and the
number of modules in a cluster is kept at a minimum. See attenuation charts.

Main Trunk




Network Topology - All Three Types

Terminating
“ Resistor

Terminating
# Resistor

Communication Distance

The length of the main line and the lengths of the drops are limited by attenuation due to line loss and
reflections. The maximum length, away from the interface in either direction, of the main line and any drop must be
less than one mile (1.65 km). For I/O modules connected to the main line with drops, the length of the drop must
be less than 16 ft. (4.9 meters).

The Intelligent Input Output Processor (interface) (part number CI-IBM) can be connected anywhere on the main
line. The interface can also be connected at a Junction box (“J-box") or at a module. See the interface Location
Diagram in this section.

Power supplies can be connected anywhere on the main line. If necessary, multiple power supplies can be used
to power the electronics of the input/output modules.

The main line needs two terminating resistors (See the Transition Technology Inc. parts listing in the
Appendix). The resistors must be selected to match the nominal characteristic impedance of the network cable type
you select. See the TransNet Network wiring diagrams in this section.




How rmin igngl Attenuati

Each module on the TransNet Network must receive a signal from the interface that is greater than 0.7 volt, peak
to peak. The signal attenuation is determined by the sum of:

Cable loss, which is affected by the cable type and length.
Reflection loss, which is affected by the number of modules and drops on the main cable.

How Determin

1. Determine the nominal attenuation. Attenuation is usually expressed "dB per 100 feet" and depends
upon the operating frequency. The maximum TransNet frequency is 2 Mhz.

For example, nominal attenuation for Belden #9182 is shown in the following table:

Frequency Nominal Attenuation

(Mhz) (db/100 ft) ,
1 . 0.3 Belden Catalog
iO . 1.3 Belden Catalog
3 2 0.41 Interpolation Determination

The Belden cable specification does not give the nominal attenuation at the 2 Mhz operating frequency.
Interpolation was used to calculate the nominal attenuation.

2. Determine the length of the signal path along the cable between the interface and the [/O module.

3. Calculate the cable loss attenuation as follows:
cable loss attenuation = cable distance * nominal attenuation




How

rmine_Reflection

n 1

The signal arriving at a module is attenuated by reflections at each connection on the main trunk along the path
of transmission. If there are four connections between the interface and a module; then that module is attenuated by
FIVE reflection attenuations. Reflection attenuation due to a drop on the TransNet depends on the following:

Length of the drop (if drop is used)
Nominal impedance of the cable
Number of modules clustered together on a drop.

Use the "Reflection Attenuation vs. Drop Length" chart and graph to determine reflection attenuation for one
module connected to the main line. For modules connected directly to the TransNet network, use a drop length of
zero feet. If there are multiple modules clustered on one drop, consider them as multiple drops, each with one

module
Reflection Attenuation vs. Drop Length Chart
Cable 0 ft. 4 ft. 7 ft. 10 ft. 13 ft. 16 ft.
(0 m) (1.22 m) (2.13 m) (3.05 m) (3.96 m) (4.88 m
T00 .09 10 12 16 21 28
ohm
125 A1 12 14 18 23 30
ohm p
150 13 14 .16 20 26 33
ohm
0.40
g 0.30
R
<2
0.20
0.10
0.0

Drop Lenth (feet)




le 1, nd Reflecti

For Cable Loss Attenuation - A signal transmitted on the TransNet Network is attenuated by cable losses. In the
following chart:

Module B sees an attenuation due to the length of the cable between the module and the interface.
+ The total distance contributing to the cable loss is the sum of L1, L2, and L3.

» The nominal attenunation for the cable is expressed in terms of "db per 100 feet".

» This information can be found in the TransNet Network cable specifications.




le Loss Attenuati

For Reflection Attenuation - A signal transmitted on the TransNet Network is attenuated by reflections from
connections on the main trunk and the modules. In the following chart: .

« Module A sees an attenuation due to one reflection.

* Module B sees an attenuation due to two reflections.

« If the terminating resistor is matched to the cable impedance correctly, the terminator does not produce
any reflections.

ignal nuation - |

For purposes of calculating reflection attenuation, use the following diagram:

All of the modules in the cluster will be affected by reflection attenuation from all the other modules in the
cluster topology. For example, module A is affected by reflections due to module A, B, and C. Module C is
affected by reflections due to modules A, B, and C.




How Iculate Total Sign nuati

The total signal attenuation for any module is the sum of the attenuation due to reflection and cable loss. To
cstimate the attenuation for each module on the network;

1. Determine the cable loss using the cable length between the interface and the module, and the
"nominalattenuation”.

2. Determine the reflection attenuation. For each connection on the TransNet Network between the
interface and the module, use the Reflection vs. Drop Length to calculate the reflection.

3. Total all the attenuations for that module. Total attenuation must be less than 27 dB for all modules.

NQTE: Since modules do not transmit directly to other modules, it is not necessary to calculate
attenuation between modules.

How 1 le T

The TransNet Network requires a cable that consists of a single-shielded twisted pair type wire with the following
important characterics:
» Wire size or gauge
» Nominal impedance and
+ Nominal attenuation.
A larger size wire reduces DC power loss and allows for more flexibility when locating the TransNet power
supplies. In addition, a lower nominal impedance reduces signal attenuation caused by reflectance. The lower
nominal attenuation reduces signal attenuation caused by "copper losses" or AC resistance.

Recommended cables are:
» Belden #9182
» Belden #9860

 Alpha #9823
Wire Nom.
Loop Nom. atten. at
Wire Resist. Imped. 2 Mhz
Cable Gauge Ohms/ft. Ohms/ft, dB/ft.
Belden A
9182 22 0.030 150 0.0041
Belde n
9860 16 .008 125 0.0037
Alpha
9823 22 0.030 150 0.0051

Note: For other cables, refer to the manufacturer's specifications of wire gauge,
nominal impedance and nominal attenuation.




How to Determine Interface Locations

The interface can be connected anywhere on the TransNet Network. The drop length of the cable used to connect
the interface to the TransNet Network must be less than 16 ft. The recommended locations of the interface in the
TransNet Network is determined by:

+ The location of your computer, and

 The length of the drop cable from the interface to the TransNet Network.

Important Gr ing Informati

The TransNet Network shield MUST BE grounded at only one point to prevent ground loops. If you install
more than one interface in the TransPort System; then ground only one interface.

If the interface drop is connected to the end of the TransNet Network, a terminating resistor MUST BE installed
at this connection point.

How ire the Tran r
Before wiring thé TransNet Network:

1. The TransNet Network must be grounded at only one point to prevent ground loops. If more than one
interface is connected to the TransNet Network; ground one of them.

2. Make certain that the shield on the interface cable is not connected to the computer chassis.
3. If the interface drop cable is connected to one end of the TransNet Network, a terminating resistor must
be used at this connection point.

The following diagrams show how to:

» Wire the interface to a module.
« Wire the interface to a J-Box.

» Install TransNet Terminating Resistor at a Module.

» Install TransNet Terminating Resistor at a J-Box.




Interface Connected at Module

&% Earth Ground
W
i Shield on
Shleld\ IIOP cable Pin 1 -
TransNet Shield . Yellow Wire
o1 e @] -
‘__. 1"I‘rans§et+ ole \.0050
ransNet - 00O0e
TransNet hd Chacei 1 OL \
cable ore A nd g Pir} 9 Blk
Internal Connections Wire

Note: The shield should only be connected to earth ground in one location.
Connecting the shields to earth ground in multiple locations may
cause communications problems.




Transnet Network Junction using a J-Box.

Terminals on 5/16"
or 3/8" centers

TransNet Shield
L~

I
wsNet +,
TransNet -
4in. X4 in. §‘
Junction Box %f

TransNet cable




Terminating Resistor on a J-Box

Terminal block
on 5/16"
or 3/8" ce

TransNet Shield

TransNet +

TransNet -
4in. X4in.
Junction Box

TransiNst cable




Terminating Resistor on Module

TransNet Shield

TransNet positive

Note: The chasis terminal on the base is connected to the internal ground of
the CPU in the module. Under normal circumstances, it is
unnecessary to ground this téerminal.







TransNet Network Power_ Information

Power is applied to the I/O modules from the power supplies connected to the TransNet Network. Due to DC
resistance of the TransNet cable, the cable itself consumes some power and produces a voltage drop which reduces the
voltage supplied to the /O module. The location and quantity of power supplies can be estimated.

The PSO1 power supply must:

* Provide at least 15 volts DC (the system is designed to run at 15 volt minimum) to all
I/O modules,

AND

»  Must have a power load that is less than 20 watts.

If the load on a power module is greater than 20 watts; then additional power modules are required. If an I/O module
has a DC voltage less than 15 volts; then

+ MOVE a power module closer to the I/O module,
or
» ADD a power module closer to the I/O module.

Estimate the Number of Power Modules

For most applications, the Input/Output modules tend to be clustered together in groups, i.e., one.group
of six modules in a cluster, another group of eight modules, etc. For the purpose of calculations, each
group can be treated as a separate entity with one or more power supplies located at each group. A "group”
of modules would be modules located within 20 ft. (6.1 m) of cable length. At each group, use the number
of power supplies required to provide the total power consumed by the I/O modules at that group. For
example, if the power consumed by a group of modules adds up to 39 watts, the power is greater than 20
watts. Two power supplies would be required.

Table of Power Requirements

Module Type Waits Consumed
Discrete output 3.7
Discrete input 2.9
Analog out, 8 10.7
Analog out, 16 19.4
Analog input 8 7

Analog input 16 12

Each group of modules can have power left over for some I/O modules installed remotely. The amount of power
available to these remote modules depends upon the:

+  Surplus power at the near group

« Number of power supplies at the nearest group

» Distance between the remote module and the nearest group, and
+  Wire size




Exact Calculations for Power Supplies

An equivalent DC circuit for TransNet power can be determined by:

1. The length of TransNet Network main line and drops, and nominal DC resistance of cable (ohms per
pair foot).

2. The power module supplies 24 VDC, has 2.5 ohms internal resistance, and has a 20 watt maximum
capacity. ‘

3. The I/O module requires 15 volts DC minimum.

The table below shows the DC loop resistance for various wire gauges.

Copper
Wire Size Loop Resistance
(gauge) (ohms/1000 ft)
14 5.2
16 8.3 (Belden #9860)
18 13.3 ’
20 21
22 30 (Belden #9182)

NOTE: A power sﬁpply does not necessarily need to be located at each cluster of
modules.




How "H wap" Modul

CAUTION: High voltage. Serious injury can result from contact with high voltage.

When the system detects a module failure, a module can be "hot-swapped" or replaced while the system is
running. The power can remain on and modules do not have to be reconfigured. Module configuration information
is stored in the non-volatile EAROM memory of the module termination base.

Note: The host computer will detect a communications error when a module is removed
from its base. Normal communications will resume when a module is replaced.

1. Loosen Module attaching bolt; then remove module.

2. Replace module; then tighten mouting bolt..

f nd Maintenance Informati

General safety precautions must be adhered to during all phases of operation. Failure to comply with these
precautions violates safety standards of design, manufacture, and intended use of the TransPort System. The
following is important general safety information:

Power Source (Power Module only)
This product is intended to operate from a power source that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe operation.

Grounding (Power Module only)

The power module is grounded through the grounding conductor of the power cord. A protective ground
connection by way of the grounding conductor in the power cord is essential for safe operation.

Mount Modules in Correct Locations

Avoid locations that will cause excessive vibrations. Do not mount modules where the ambient temperatures are
higher than 140°F (60° C) or lower than 0° C. Do not mount modules where any type of corrosive chemicals,
water, excessive dust, or fluids can come in contact with the modules.

Practice Safe Maintenance

The TransPort System modules are constructed of Noryl plastic (a registered trademark name of GE Plastics).
This product is known for its outstanding hydrolytic stability. It is important to note that this product can soften or
dissolve in many halogenated and aromatic hydrocarbons. For more information conceming any other incompatible
chemicals, consult GE Plastics. Serious damage can result if incorrect chemicals are applied.

Record your Module Identification Numbers

Each module has a serial number and a catalog (module) number. It is recommended that you keep a separate
record of these numbers. These numbers are needed when you are requesting service and/or warranty information. A
space on your module is also available to record your own tag number and order number. These numbers are
available for your convenience and are not needed when requesting service or warranty information.




Power M |

The PSO1 provides DC power to the Input/Output modules over the TransNet Network cable. The power supply
converts 115 Vac 60 Hz or 230 Vac 50 Hz to 15 to 35 Vdc for the electronics module. Multiple PSO1 modules are
required to provide adequate power to all Input/Output modules. See the TransNet Network Cabling and Power
section of this manual for more information on power design.

Due to the DC resistance in the network cable, the DC voltage at each module will be less than the voltage
supplied by the PS01. An Input/Output module requires a minimum of 15 Vdc and recommended minimum is
17 Vdc.

For larger systems, the PSC24 Power Supply Adapter is an economical alternative to muitiple PSO1 modules.
The PSC24 accepts up to 35 Vdc from a separate power supply and "adapts” the power for use with the TransPort
System. Connections for the PSC24 are as follows:

SHIELD S Isol
— C )] Isolates Power

COMM from

use




The TransPort System
The Intelligent Input/Output Processor (Interface)
Installation

The following pages outline how to:
+ Prepare your computer to install the Intelligent Input/Output Processor (interface)

+ Prepare your interface

Set the port address

Set memory address, and

Set the Interrupt Request (IRQ) Line

Complete your interface installation and verify the interface operation

Intr ion

The IBM PCAT interface (Transition Technology Part Number CI-IBM) provides a means of communication
between the computer (such as an IBM AT or 100% IBM PCAT compatible ) and the Input/Output modules on the
TransNet Network. The interface. has on-board intelligence to handle TransNet communications and data
manipulation without using the computer system's resources. The interface controls the I/O scanning, the memory
mapping, the communications and the error detection in the system. The interface communicates with the computer
system through the use of 64K of Dual Ported RAM (DPR).




The interface

A- Dip Switches #1”
B - Dip Switches #2 ™

C - Retaining Bracket

Prepare your Computer
and the interface

1. Shut off power.

2. Remove computer cover. For removal
instructions, see your computer
operator'smanual.

3. Select an available full size
expansion slot location.

4. There are two blocks of eight dip
switches on the CI-IBM. The interface
dip switches are used to set the port
address, the address for dual ported
RAM, and hardware interrupt.

Use the following diagram to set
your dip switches to the correct setting.




SW1 SW2

fhdhdadap  |B9485E00

ON

i
<

OFF =1




SW1 = Port address for the first of 4 consecutive ports

Switch Port
12345678

00000000 000
00000001 004
00000010 008
00000100 010
00001000 020
00010000 040
00100000 080
01000000 100
10000000 200
...ETC...
11000000 300 (Factory setting)
11000001 304
...ETC...
11111110 3F8
11111111 3FC




SW2 =

Base memory segment address for DPR

Switch
1234

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Memory
segment

00000
10000
20000
30000
40000
50000
60000
70000
80000
90000
A0000
B000O
C0000
D0000 (Factory setting)
E0000
FO000




SW2 (5,6,7,8) = Hardware interrupt selection

IRQ level Turn on

IRQ 4 switch §

IRQ 5 switch 6

IRQ 6 switch 7 (DON'T)

IRQ 7 switch 8

NO IRQ all off (factory setting)

" ON " is select

WARNING

IRQ 6 is used for your hard drive. If you activate it,
your computer will crash!




| Port Addr Memor

nd Interr R IR Lin

When the TransPort System is installed, no other devices in the computer can use the same port address, memory
address or IRQ line. The default settings (the settings of the dip switches as sent from the factory) are adequate for

most applications.

Port Address (numbers are in hex)

The port address is used by the interface to manage the use of Dual Ported Ram (DPR). The port
address requires four (4) consecutive locations which are. For example, 300, 301, 302, 303. The port
address must start with an address divisible by 4. The following are recommended ports which can be any
port between 100 and 3FF that are not reserved for other uses. For example, the addresses between 1F8 and
200 are available. The following is a typical IBM AT Port Allocation Chart:

Port (from/to)

1FO to 1F8
200 to 207

20C to 21F
278 to 27F

2B0 to 2DF
2E1

2E2 to 2E3

2F8 to 2FF
300 to 31F

DPR Address (numbers are in hex)

Description

Fixed Disk

game 1/O

Reserved

Parallel printer port 2

Alternate EGA card

GPIB

Data Acquisition #0 ‘
Serial Port 2.

Prototype Card <----- Default Setting

DPR (Dual Ported Ram) is used for data transfer between your computer and the interface. Most of the
memory is reserved or in-use except for the following default and alternate settings. The following is a

typical IBM AT RAM allocation chart:

Memory Address

00000 to 9FFFF
A0000 to BFFFF
C0000 to C8000

DO0000 to DFFFF
E0000 to FFFFF

Use of Memory

System board memory (640 K)

128K video display buffer

Disk Controller

64K 1/O expansion ROM <-Default setting
128K reserved on system board




Interrupt (IRQ) Selection

For high speed applications, the interface issues an interrupt to the computer when the TransPort
System has completed an I/O scan; for example, when all the Input/Outputs have been read and written.
There is no default IRQ setting. IRQ 4, 5 and 7 can be used if the corresponding port is not in use. Do not
use IRQ 6, since most applications would be using a disk controller. The following is a typical IBM AT
Interrupt Allocation Chart:

IRQ Description
4 Serial Port 1

5 Parallel Port 2
6 Disk Controller
7 Parallel Port 1

Once you have set your selections, it is recommended that you record them in the spaces provided
below. Write down Port address, Memory address, IRQ and dip switch settings along with your initials and
the date. Keep this information current and near your computer. This configuration information is also
needed when you set the System Parameters in the TransPort Setup and Configuration software.

Port Address:

Memory Address:

IRQ:

Dip Switch Settings:

SWI1:

SW2:

Operator: Date:




Install the interf

1. Make certain your computer is turned off; then remove the cover. See your computer
operator's manual for removal instructions.

2. Follow ESD grounding procedures before you remove the interface from the shipping
container.

3. Set dip switches as outlined in this section of the manual.
4. Install the interface into the first available full size expansion slot. For installation
mstructions, see the section on Input/Output Expansion Slots in your computer

operator's manual. -

5. Connect the interface to the TransNet Network. Replace the cover and turn on the
computer.

6. Run software to verify installation is correct. Please see sections:
« Installing TransPort Software

» Setup & Configuration







Install the software in your computer.

Once the Master interface is in the host PCAT computer, you are now ready to load the TransPort software.

System Requirements

DOS 3.0+.

« It must have at least 640K of RAM memory.

« It must also have a hard drive (with 1.5 Mbytes of free space) to
store and run the program.

+ The software is meant to run with most graphics adapters if you
have difficulties please refer to section "Troubleshooting”.

The Setup & Configuration software comes on 3 1/2" , 720K or 5 1/4" 360K floppy diskettes.

Step A Turn on your computer (if you don't have a hard drive in this computer you won't be able to

run this software. Call us).

Step B After your computer has booted to the DOS prompt (e.g. C:\>), put the disk in your
computer's floppy disk drive.
Step C Create a new directory for this software. At the DOS prompt (e.g. C:\>), type MD

XXXXXXX (up to eight character directory name. We usually call it TSCS) and then press the
Enter (or Return) key.

Step D Move to the new directory. At the DOS prompt (e.g. C:\>), type CD XXXXXXX (up to
eight character directory name) and then press the Enter (or Return) key.

Step E Insert the floppy disk into your computer.

Step F At the DOS prompt (e.g. C:\>), type A: if the floppy is in drive A or type B: if the floppy is

in drive B. Once this is done then press the Enter (or Return) key.

StepG At the DOS prompt type INSTALL C: or INSTALL D:
(depending on which drive your new directory is in, if it's in E: then you'd type INSTALL E: ),
then press the Enter (or Return) key. This will start an install program which will load the
software into the directory on the hard drive of your computer.




The following text will appear on the screen.

Installation Program

For Transition Technology Applications Software.
Copying files from floppy disk to current directory...
Extracting configuration software from archive file...
Extracting applications software from archive file...
Extracting utility software from archive file...

Extracting diagnostics software from archive file...

k4

¥

Step H When the installation has been completed successfully, it will exit back to DOS in the

directiory in which the software is installed. At this time, you are ready to run the
TransPort™ software.




Introduction

The TransPort™ I/Q system does not work until it has been configured.
This configuration is done with an IBM
PC-AT, or compatible, computer and our HOSt COmputer
Setup & Configuration software. The Up to 120 Modules-ANY MIX!
TransPort I/O modules are connected to a fn(z:}f):ct:rIIOH
host computer via TransNet™, a

proprietary serial communications
network. Each of the modules is
essentially a small computer and has

parameters that must be programmed, 3rd Set U
.. p

both for communications and local - Party &

operations. A copy of this information Application  Configuration

in the modules must also be loaded into Discrete

the host computer and stored in a file. Inputs
320r16

In order for the modules to communicate Discrete

with the host computer they must have a Outputs

unique communications address. A 16

communications address is analogous to
a phone number. In a telephone system
each phone must have a unique phone
number (communications address),
likewise every TransPort module must
have a unique communications address.

The first part of configuration is the act
of giving each module its unique address.
Along with this address other important
data is passed to the module at this time.
The second part of the configuration
process involves the programming of the
1/O modules. All TransPort modules
have certain programmable features.
These features must be activated at
configuration time.

TransNet Communications
(Up to One Mile-1.65 Km)

The Setup & Configuration section of The TransPort™ System User's manual has the following sub-sections:

Configuration Theory - what is done in configuration and why.

How to Use the Software - the basic elements of the software and how to move about in it.
Starting Up the Software - starting up the software from DOS to the Main Menu.
Configuring System Parameters - setting up global software and systemparameters.

Configure Modules Screen - how the Configure Module Screen works.

Channel Information Screens - explanations of all Module Channel screens and their parameters.
Flow Chart - qlagram of the demp & Lonnguration software's screen flow.
File Utilities - creating, selecting, and manipulating configuration files.
Advanced User Mode - ONLINE/OFFLINE Configuration, Screen Colors, and DOS Shell.
How to Configure the Modules - step-by-step instruction on configuring modules.

Command Line Parameters - Setup & Configuration's DOS command line parameters.

It is strongly suggested that you read and understand the Configuration Theory the system. This knowledge will
help you understand what is happening while you go through the configuration process.




Configuration Theory

The configuration process is divided into two tasks. The first task is to initialize and address each module for
communications. The second task is to configure an individual module's programmable parameters. In either case
the basic configuration process revolves around the transfer of information from a personal computer to the interface
plugged into the host computer and then to the modules. The interface may actually be in the PC running the
configuration program or it may be in a separate computer. A quick look at the system architecture helps to
understand these relationships.

The System

The TransPort I/O system is made up of two types of interconnected pieces. Interfaces and modules. These pieces are
connected via a single two wire communications network.

The Network

The TransNet™ network is the media for all
information transfer in the system. TransNet is a
serial communications link. It is implemented
using a single two-wire (plus shield) twinaxial
cable. The TransPort network is a single-master,
multiple-slave type communications network.
This means only one device may initiate
communications on the network. All other
devices are slaves and respond only to requests or
commands from the master. The only way a slave
device may initiate communications is to obfain
mastership from the current system master.

Interfaces
The interface connects the TransPort system to the
bus of a host computer. Interfaces work in one of
three modes; master, listener or external
SETUP AND CONFIGURATION configurator. In the master mode an interface is
allowed to initiate communications with the
modules. In the listener mode an interface is only
allowed to listen to the communications traffic on
the network. An external configurator may
function as a listener but also may gain control of
the network to configure the system. Interfaces are
currently available for:

+ PC-AT,

« VME,

» Modbus (RTU),

* Modicon Remote I/O (984),

* Allen Bradley Remote I/0O (1771), and
* Serial ports (RS-232, 422/485).




Modules

The modules (up to 120) may be connected, a mile in either direction
from the master interface. There are four basic varieties of modules;
digital inputs, digital outputs, analog inputs and analog outputs.
These four basic types have 32 different varieties. The modules are
constructed in two pieces, an electronics unit and a termination base
(see picture above). The electronics unit contains the processor ,
communication and signal conditioning circuits. The electronics unit
plugs into the termination base. Connections for field wiring and
communications are made at screw terminals on the termination base.
The base contains only one piece of active electronics, a 1k bit
EEPROM (electrically erasable programmable read only memory).
This EEPROM is used to store the module's configuration data.
When the module powers up it reads this information in the base to
determine its communications address and channel configuration
information. Configuration data is stored in the base to prevent the
need for re-programming in the event of a module failure. The
modules have electronics that allow them to be removed from and
inserted into the base with the power on. This allows you to replace a
failed module without removing system power or re-configuring the
new module.




Information Flow of Configuration

The configuration process is accomplished by transferring information generated in the Setup & Configuration
software, running on a PC-AT based computer, to the modules and the master interface. There are two different
equipment configurations possible with the TransPort system,

Direct Configuration

The first equipment configuration is pictured at the right. Modules are configured directly through the master
interface. This master interface is plugged into a computer system that supports the Setup & Configuration
software. Examples of this are PC-AT or VME (i.e. Radisys) AT bus based computers systems with access to
Microsoft's MS-DOS operating system. The Setup & Configuration software configures each module, stores the
information in a file and when configuration is complete downloads a copy of the configuration to the interface card.
Upon exit from the Setup & Configuration program an image of the configuration is stored in a file.

External Configuration

The second equipment configuration is pictured on the next page. It has a non IBM AT based host computer. In
this case it is necessary to use an External configuration scheme. This scheme employs a PC-AT with an External
Configurator interface card, installed. The PC-AT with External Configurator gains control of the network and
configures the modules. Once module configuration is complete, the external configurator sends a duplicate of the
module configuration to the Host computer (not the AT, the other one). When the host computer acknowledges the
reciept of this information the External Configurator relinquishes control of the network back to the host computer.
Upon exiting the Setup & Configuration program an image of the configuration is stored in a file on the hard drive
of the PC-AT. All non-PC-AT interface cards feature battery backed memory so they don't lose their configuration in
the event of power loss.

HOST COMPUTER

EXTERNAL CONFIGURATOR BOARD AND
SOFTWARE




Communications and Configuration

The TransPort™ network is a master-slave communications system. Within this framework it employs a two mode
communications protocol; Command/Response and Broadcast. Only the system master may initiate
communications (talk). This means that the modules may only talk in response to a command from the master
interface.

Module Address

A module’s address (phone number) is stored in the EEPROM in the module's termination base along with other
configuration data. When power is applied to a module it reads this information in the EEPROM and determines its
network address. Bases are shipped from the factory with a default configuration. Part of this configuration is the
default module address of 121. 120 is the highest valid TransNet address. It is necessary to configure the bases (and
thus the modules) one at a time. If any two modules reside at the same address they will talk over each other
when responding to commands. The initial act of configuration involves plugging the modules into the
bases one at a time and assigning the base a valid, unique address.

In addition to this address, two other pieces of information are downloaded to the module, and hence the bases
EEPROM: the module's Broadcast time slot(s) and its communications loss time out value. These are discussed
below. The actual configuration procedure (when to plug the modules in) is covered in Adding New Modules.

Command/Response

In Command/Response mode, a command is issued from the master to an individual module. The module performs
the command and issues a response to the master. In order for this transfer to occur, each module must have a
unique address. The master issues its command to this address. The only way for the modules to get this address is
through the Setup & Configuration program. ‘
Broadcast

This mode of communications differs from Command/Response in that a single command from the master initiates
activity and responses from all of the modules. By issuing a single command, the master collects all inputs and
statuses from every module (including output modules) and updates all the outputs. To do this in Command/
Response would require the master to send a command to each module. The Broadcast method allows the master to
gather more data, issuing fewer commands. This results in higher data throughput. The method used to make this
happen is called Time Division Multiplexing. The following is a step-by-step explanation of a single Time
Division Multiplexed, Broadcast cycle.

1)  Broadcast is initiated by the interface sending a command.
This command is referred to as the synchronization command.

2)  Each module receives this command and starts a timer.

3)  When this timer times out in each module, the module transmits its input and status data (outputs also
respond with this information).

4)  After transmitting their status and input (readbacks) data, output modules start a second timer.

5)  When this second timer times out, the output module receives output data from the master.
(The master after receiving input and status data, transmits output data to all output modules).

Each module's timer(s) (outputs use 2) use different times. This allows only one module to transmit data to the
master interface during a given time interval and only one module to receive data from the interface during another
time interval. In order for this to work every module must have the particular time slot in which it communicates
its input and status data. Also if the module is an output it must know the time slot when it is supposed to receive
output data from the interface. These time slots are assigned by the configuration program.




The times that dictate when each module transmits or receives are generated during configuration. Like the
communications (Comm) address, it is stored in the EEPROM on the termination base. Unlike the Comm address,
this value changes every time a new module is added. Therefore if you remove a module from its base before the
configuration process is complete, add a base configured on a different system or fail in any way to update the
communications time of all modules, communications errors will occur.

Communications Loss Timeout _

The communications loss timeout value is the length of time a module will go before receiving valid
communications. If the module is an output and this time elapses, the module's output's will assume their comm
loss default state. This state is defined during the second phase of configuration.




Module Information

In addition to the module's address and communication times (the Broadcast time slots and communications loss
timeout) certain module specific parameter information must be configured and stored in the base's EEPROM. Each
TransPort module, in addition to its simplistic function as a digital input, digital output, analog input, or analog
output, performs other tasks. Each module is designed to perform what we refer to as intelligent pre-processing.

This includes filtering, linearizing, capturing momentary signals and other functions. Most of these functions and
can be configured on a channel by channel basis. See the sub-section, Editing Module Channnels , for a description

of each modules functions and features.




|

How to Use the Software

Before we actually begin configuring any modules, some notes about the software. This software program is built
around a fill-in-the-blank screens, pop-up menus, messages, and function keys.

Menus Choices are made from the menus by two methods. The. first method is, using the arrow keys, move the
highlighted cursor to your selection , and press the Enter (or Return) key. The second method of making a menu
selection is to press the key that corresponds to the highlighted character in that selection.

Messages There are three types of messages in this software program: Context Sensitive Help, Operational Help
and Error Messages. They appear in boxes above the current screen.

Context Sensitive Help messages give information about the current menu or field. These messages are
brought up by the user pressing the F1 Help key while positioned on a field entry or selecting from a pop-up
menu. The user is prompted to use the Esc key to return to editing/selecting.
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Operational Help messages explain menu choices that are on the screen. They also explain what the computer
may be doing during a pause.

Error messages will appear, often accompanied by a warning beep, to signify that an operation has been
unsuccessful or that a situation exists that requires remedy. Read the message and take the action prescribed in it If
you are unable to get a successful result (the error repeats, or a new one appears), STOP. Consult the
Troubleshooting section or call us. Many errors, especially communications errors are indicative of installation
difficulties or equipment difficulties. Please do not go to the next step or try something new until you have located
the source of the error.




Function Keys The function keys in this program are context sensitive. They will appear in a banner (like the
one below) on the bottom of the screen when they are active. Keys have different meanings in different screens. The
following is a list of the keys and their functions. Remember they are only active when they appear on the screen.
The exact sequence key sequence to generate these functions is covered later in this manual.

F1

F1

F2

F3

Alt-F3 Program All

F4

F5

F5

F5s

Status Info

Default

Program

Document

Edit Scan

Statistics

Globals

This key is active on all screens except when the cursor is over a status field in the
Configure Modules screen. The help function is context sensitive. When you press
the F1 key a Help message will appear in a blue banner. The message will pertain
to the field under the highlighted cursor. The message above is from the Configure
Modules screen. This message would appear if the highlighted cursor is located over
any module or empty space under the Module Type heading.

This key is active only in the Configure Modules screen. The only time this key
appears is when the cursor is positioned over the Status field in the Configure
Modules screen. Pressing the F1 key at this time will give you an explanation of
the current error status of the selected module.

This key is active in all screens. This function automatically returns the highlighted
selection back to its factory default state. In the Configure Modules screen selecting
this key will set all of the highlighted module's channel configurations to the
defaults (any tagnames will remain). In Set System Parameter, all System .
parameters are reset. When working on an individual module's channel, only the
highlighted parameter is reset.

This key is active in the Configure Modules screen only. It allows you to update the
configuration of a single module. This key is useful in assuring that all the modules
have the latest time slots (If you don't know what time slots are, please read the
Configuration Theory section).

This key is active in the Configure Modules screen only. To activate this key hold
down the Alt key and at the same time press the F3 key. This allows you to update
the configuration of all modules. This key is useful in assuring that all the modules
have the latest time slots and configurations (If you don't know what time slots are,
please read the Configuration Theory section).

This key is active in all screens. When you select this key the system allows you to
store a copy of the configuration in a text file. (See Documentation sub-section.)

This key is active only in the Configure Modules screen. It allows the user to change
the configuration once it is entered. There are four selections under Edit Scan, Move,
Insert, Delete, Search and Correct Module Type. (See Editing the Scan sub-section.)

This key is active only when working on an individual channel on an analog input
(AI00XX and AI15XX). This allows the user to enable / disable the Peak and Valley
function

This key is active only when working on an individual channel on an analog input
(AI01XX and AI02XX). This allows the user to enable / disable the Peak and Valley
and AC Filtering functions.




Fé6

F7

F7

F9

F10

Esc

Repeat

Channels

Edit Entry

Selections

Menu

Escape

This key is active in the Configure Modules, and the individual module channel
screens. There is a bug in the software. The key does not appear when
you first enter a modules individual channel screen. It is active
although it does not appear.

This key be active only in the Configure Modules main screen. This key will cause
you to enter a screen that allows editing of an individual modules parameters. You
will enter the screen that corresponds to the module under the highlighted cursor.
This is the portion of the software that allows you to set modules to read different
signals, latch on momentary contacts, set fail safes, filters and other parameters.

This key may be active only when editing an individual channel parameter that must
be alpha - numerically entered. Examples of this are the Up / Low range values in the
analog input modules and wire tags. '

This key may be active in all screens. The selections key is active whenever the
highlighted cursor is over a parameter that may be changed via menu. Selecting the
F9 key will pop-up a menu with the available choices.

This key will bring up the main menu.
The escape key is aptly named in this program. The purpose of the escape key is to

allow you to escape from a screen or selection. This key is globally used as the exit
mechanism for menus, error conditions, and sub screens.

Ed




Starting Up the Software

This topic covers how to get the Setup & Configuration software up and running.

If you have not yet installed the software on your PC-AT's hard drive, refer to the Software Installation section
of this manual. Otherwise change to the directory in which you installed the software in (e.g. CD C:\TSCS).

Now to begin the Setup & Configuration software type the following at the DOS prompt (e.g. C:\TSCS> ):
« If you are using a Color display (Color CGA, EGA or VGA):

CATSCS> SETUP
o If your PC-AT has a VGA Monochrome display (used often with laptops):
CN\TSCS> SETUP -M
then press the Return (or Enter) key. This should involk the Setup & Configuration software. If this is not the case

see the Troubleshooting section of this manual. For an explanation of the Setup & Configuration software's
command line parameters see the Command-Line Parameters sub-section.




The next screen to appear is our copyright notice, again please press the space bar to continue.

The next screen to appear is an introduction screen, again please press the space bar to continue.




Another introduction screen should appear, press the space bar to continue.

A screen should now appear that looks like the one below . This is the Main Menu screen. This is the jumping off
point for other parts of the package. By moving the highlighted cursor or pressing a highlighted letter you move
from this screen to the menu choice. The first choice is the Set System Parameters Screen.




Configuring System Parameters

Below is shown the Set System Parameters screen. This screen is divided into 4 boxes of parameters. Initially the
highlighted cursor will be in the System Parameter box over the Comm Loss Timeout selection (the F9 key is
active when the word "Selections” is visible next to it in the function key block). The arrow, and other cursor keys,
are used to move from one selection, and from one box, to another. The parameters are as follows:

Interface Board Parameters (See the Installing the Interface section of this manual.)

I/0O Port Address The port access address for the interface card in the PC-AT.

Memory Address The address of a 64K memory window to the interface card in the PC-AT,
System Parameters

Comm Loss Timeout Represents the amount of time that a module will continue without

communications from the interface before it considers the link to be down. This
value can be set from 20 to 10000mS (10 seconds), (in increments of 4 below
250ms and increments of 250 from 250 to 1000mS). This field may also be
Automatic, which sets the Comm Loss Time to 2.5 times the Scan time.
Module Restart On Error Sclects whether to Automatically acknowledge module errors.
Interrupt Host After Scan Enables/Disables a hardware interrupt at the end of each broadcast scan.

Serial Port Parameters (See the manual for ypur particular interface. Not used with CI-IBM.)
Baud Rate This is the rate at which a serial connection to the interface will communicate.
Bits/Parity These are protocol pararmeters for serial communications.

Node Address This is the address on the intterface will respond to on a serial network.
T rameter (See the Add New Modules sub-section.)

New Module Search Determines the way in which the Setup & Configuration program
searches for and adds modules.

When you are finished modifying information in this screen press the F10 key to bring up the Main Menu. From
this point you may select any of the other four choices or return to Set System Parameters.




Configure Modules Screen

The Configure Modules selection will move you to a set of screens where the actual configuration takes place. These
screens are in two groups, Module Screens and Channel Screens. Above is an example of a module screen. Edch
page of the Module Screen holds 8 modules. There are 15 possible pages, allowing for up to 120 modules.

At the top of the Module Screen is a header block.

This header block contains the following read-only parameters:

Program Name The name and version of the program. [TransPort Setup & Configuration V2.15)
The version number is important to remember if you call our applications engineers
for assistance.

Configuration Mode Displays whether configuration is being done in an ONLINE or OFFLINE mode.
[ONLINE}

File This is the file where the configuration is stored. The default file name is
TSCS.CFG. This may be changed by using the File Utilities from the Main Menu
(except the .CFG extension). [TSCS.CFG]

Interface Type The interface type tells what type of interface card has been found at the Port and
Memory location entered in the Set System Parameters screen. It can be one of three
types; System Master, External Configurator or Listener. [System Master]

Interface Status The interface status displays Available if the program is able to locate the interface
card at the port and memory location entered in the Set System Parameters screen.
Otherwise it will show Unavailable and the Configuration Mode can only be
OFFLINE. {Availabnle]




The central block of the Module Screen is the main module configuration block.

Six parameters on this screen are related to individual modules:

Scan Order

Module Type
Channels

Address

Status
Module time

The rest are global parameters:
Scan Time

Comm Loss Timeout

New Module Search:

Polling Address

Under this heading is the order in which the modules respond in broadcast. It is this
location that determines the modules time slot in broadcast (for a full explanation of
TransPort communications theory see the previous section).
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This is the actual model number of the module.
This parameter is just what it says, the number of channels on this module.

This the unique Command /Response address necessary to talk to the module on an
individual basis.

This is the current status of the module. If this parameter displays anything but
Module OK, move the cursor over it and press F1 for an expanded explanation of the
error code (also see the section of this manual called Wrong turns).

This is the actual time the module takes to communicate data back tot he host
computer.

This value is the sum of all the module times.

This is ime downloaded to each module. If this amount of time elapses without a
module receiving good communications, the module will assume its default output
state.

This parameter displays the type of configuration process. The TransPort system can
be configured in Automatic, Menu Driven, or Disable mode. This parameter can be
changed under the Set System Parameters screen.

Polling address is a read only parameter, active in the ONLINE mode. The software
continually polls for each of the 120 addresses. This is done to assure that you don't
have modules on the network that are not in the configuration.




The Bottom block of the Modules Screen is a Function Key Block.

In this block, all the currently active function keys are displayed. When a key is active its function will be displayed
beside it. For an explanation of the use of these keys see the How to Use the Software sub-section.




Channel Information Screens

In addition to the Module Screen there is a set of Channel Information screens associated with every module. In order
to access these screens the user simply presses the F7 key when the cursor is over the desired module. In the
ONLINE mode this will cause the software to check the status of the module under the cursor and move to the
Channel Information Screens related to that module. In the OFFLINE mode the software will immediately move to
the Channel Information Screens associated with the module under the highlighted cursor. It is within these screens
that individual modulé channel parameters are modified. Each module has two types of Channel Information Screens.
The first screens are for entering tagnames, the second for entering module information. All channels screens have
eight channels per screen. (e.g. a 32 channel device will have 4 screens for tagnames and 4 for module information.)

Tagname Screens
The Tagname screens are the same for all module types. The screen is divided into three sections or blocks. The top
block is a header, the middle block is the main body, the bottom is the function key block.

In the header block of all Channel Information Screens are at least three pieces of information that appear(analog
inputs have up to six):

Type: This is the module's model model number. When ONLINE this is followed by the
module's software version. :

ONLINE or OFFLINE: The current configuration mode. See the Advanced User Mode sub-section.

Address: This is the module's address.

In analog input modules there are one or two additional parameters, which appear in the middle of the header block.
These are explained later under Analog Inputs.

The middle area is the place where channel tagnames and wire tags are entered. Use the arrow keys to move to the
desired Tag Name or WireTag. An eight character alpha -numeric entry may be made via the key board. These names
are stored in the configuration file, and are used by the document feature when printing documentation files.

The function key block is where the available function keys are displayed. When a key is active its function will be
displayed beside it. For an explanation of the use of these keys, see the How to Use the Software sub-section.




Module Information Screens

There are different types of Module information screens. Like the Tag Name Screens they are divided into three
blocks; Header, Main Body and Function Key Block. On the next pages are the seven types of module information
screens and descriptions of the modules, their function, and features. ’

Selections are made in these screens by cursoring to parameters with the arrow keys. Once over a selection, if the
F9 Selections key is active in the Function Key Block, press this key for a pop-up menu of the available choices. If
this key is not active then the parameter requires a numerical entry. You may move from the Tag name screen to the
Module information screen by pressing the right as if you were sending the cursor out the right side of the computer,
Moving from the Module information screen back to the Tag Name Screen is accomplished by pressing the left
arrow key as if you were sending the cursor out the left side of the computer.

To exit from the Channels Information Screens entirely, press the escape (ESC) key. This action will bring up a
pop-up menu. This menu gives you a choice of saving and exiting or just exiting. This will bring you back to the
Configure Modules Screen.




Analog Input Modules

All TransPort analog input modules measure an analog voltage at each channel and convert this information into a
digital number. Each channel has its own analog to digital conversion circuitry and can be programmed to read a
variety of signals. In addition there is pre-processing of the converter information done in the module.

Function
The function of an analog input channel refers to the type of input signal that may be read.
AI00XX Signal types: Each channel can be set to any of the available functions within these groups. The
first group are Signal Values. This programs the analog to digital converter (A/D converter) to read values
within the selected voltage range. The Signal Value functions are:
12.5 + mVde, 25 + mVde, 50 £ mVde, 100 £ mVde, 5 £ Vdc, and 1-5 Vdec.

AIO00XX Thermocouple types: The second set of functions are Thermocouple Types. This programs the
A/D converter to read a particular type of thermocouple. This also sets up the module to do the necessary Cold
junction compensation and linearization for this thermocouple. The functions are as follows:

J, J DIN, K1, K2, K DIN, T, E, C, §, R, B, and N.

AI01XX and AI02XX Signal types: In modules with model numbers that match AI01XX, there are three
different groups of functions from which to select. The first group is Signal Value. This sets the A/D converter
to read values within the selected voltage range. The selections for this type of module are:

0-12.5 mVdc , 0-25 mVdc, 0-50 mVde, 0-100 mVde, and 0-5 Vde.

AI0OIXX RTD types: The second set of functions are RTD Types. The A/D converter is programmed to, read
a particular type and range of RTD (Resistance Temperature Detector). At the same time, the module is also
automatically set up to do the necessary linearization for the RTD. In addition to the type of RTD, the function
selected also chooses the temperatures range of the RTD. In the AI01XX modules platinum and Nickel RTD's
are accepted. For instance a Platinum 385 RTD with a range Of -199 to 60 ° C is displayed as Pt 385 60 °C. A
Nickel 120 with a range of -79 to 320 °C is shown as Ni 120 320 ° C. The Platinum RTD's all have a low
range of -199 °C and the Nickel RTD's all have a low range of -79 °C. The selections are as follows:

Pt 385 60 °C, Pt 385 400 °C, Pt 385 879 °C, Pt 391 60 °C, Pt 391 400 °C,

Pt 391 879 °C, Pt 392 400 °C, Pt 392 879 °C, Ni 120 150 °C, and Ni 120 320 °C.




AI0IXX Slide Wires: The third group to select from are Slide Wires. A slide wire is a general name for a
three terminal device that measures some physical parameter by changing the resistance of a potentiometer. Qur
module supplies a current to this device and measures the resulting voltage across the potentiometer. The
modules are setup to measure a range of resistances. In the AI01XX the following resistance values may be
measured:

0-100 Q, 0-125 @, 0-250 Q, 0-500 Q, and 0-10 k€.

AI02XX RTD types: In the AI02XX modules Copper RTD's are accepted. For instance a Copper 10 Q at 0
°C RTD with a range 0f -199 to 260 ° C is displayed as Cul0 @0 260°C. The Copper RTD's all have a low
range of -199 °C. The selections are as follows:

Cul0 @0 58°C, Cul0 @0 260°C, Cul0 @25 89 °C, Culd @25 260°C

AI02XX Slide Wires: In the AI02XX the following resistance values may be measured:
0-50 Q and 0-1 kQ.

ATI15XX: This module accepts signals only within the range of + 5 Vdc. There are no other Functions.

LowRn Rn
The numbers that come back to the host computer from the analog input modules are integers between -32,767
and +32,767 or 0 and 65,535. This is depends on which module you are using and the Format you select. In
order to convert these numbers into engineering values (temp, pressure and flow) it is necessary to assign
engineering unit numbers to the full scale positive and full scale negative numbers returned from the module.
The Setup & Configuration software uses these numbers to generate a multiplier and zero offset (y = mx + b)
necessary to create engineering units in HOPINFO and third party software drivers.

Format
ATI00XX, AI0IXX & AI02XX: For temperature sensing devices (thermocouples and RTD's) the format
selection allows the user to choose between © Centigrade or © Fahrenheit. This default selection is Deg C, you
may change it to Deg F.

’

AIOIXX & AI02XX: This type of module is uni-polar. When the values coming back are from Signal
Values or Slide Wires, the numbers range from 0 to some maximum value. This A/D converter has 16 bits of
resolution and will deliver 65,520 counts when the input is at full scale. Some software packages are not set up
for a full 16 bit unsigned value. This selection allows you to choose between Signed 15-bit (0 to 32,760) or
Unsigned 16-bit (0 to 65,520) format.

AT00XX & AI1S5XX: For Signal Values this field has no meaning so any string can be entered here for
documentation purpooses. '

Burnout

On modules with RTD or Thermocouple functions the module checks the electrical continuity of the input
sensor. Should this input sensor open, the module posts an error and drives the input value for that channel
either full scale positive or negative. The selection for full scale positive is Upscale and conversely for full
scale negative it is Dwnscl.

ilter
Each channel in an analog input module has a programmable software filter. The purpose of the filter is to
attenuate noise that may occur at the input. In factory environments it is normal to have a wide variety of
sources for electrical noise. Some of this may appear on the input to this module. In order to suppress this
noise we have provided a software filter. This filter responds much the same as a simple RC low pass filter (1 -
1/ ¢ ). In Setup & Configuration the filter selection provides five time constants for this filter. The following
are the valid entries for the given module types: (in milliseconds)
AT00XX & AI1ISXX: 0 mS, 10 mS, 25 mS, 50 mS, 100 mS, or 250 mS.
AI01XX &AIO2XX: 0 mS, 50 mS, 100 mS, 250 mS, 500 mS, or 1000 mS.




Statistics
Accssed via the F5 function key, the statistics function Enables/Disables the module to collect and store
Peak and Valley data on each channel. This means that every aquisition the module checks to see if the new
value is the largest or smallest recorded, if it is the value is stored. These values can be recalled from the host
and reset via Command/Response commands.

\C_Filteri
Also accssed using the F5 function key, Analog Input modules with model numbers AI01XX or AI02XX, have
a choice of aquisition times. This is the time required to collect a single sample of every channel. The module is
programmed to aquire data at a 50 Hz or 60 Hz rate. The module should be set to the frequency of the line
voltage in your country. This allows the module to better reject these frequencies, when they occur as a common
mode voltage. This will improve the performance of the module.




Digital Input Modules

TransPort digital input modules, sense the presence or absence of a voltage at their terminals. If the voltage at the
input terminals rises above a prescribed threshold level the module will see that channel as being ON or having a
digital 1 as its state. If the voltage at the input terminals drops below this prescribed threshold the module will see
that channel as being OFF or having a digital 0 as its state.

In h '
Each channel on a digital input modules may be configured to latch on a momentary pulse. The duration of
this pulse varies with the type of module and whether filters are assigned. If this feature is activated when a
channel goes from an OFF to an ON state it remains in that ON state, even if the voltage on the terminals
is below threshold, until it is reset via a Command/Response command from the host.

Filter Time
Each channel also has a programmable software filter. The digital inputs scan the input channels as fast as
every 100uS. It is possible to see noise as an ON condition that truly does not exist. In order to protect
against this, it is important to distinguish between spurious input signals and a true ON condition. In order
to do this we have implemented a software filter for each channel. This filter ensures that a signal must be
there for a prescribed length of time specified before recognizing it as ON. The filter on each channel may
be 0 mS (milliseconds), 10 mS, 25 mS, 50 mS, 100 mS, or 250 mS.

Count Type (Counter Modules Only)
The first four channels of modules with a -C in their model number are counters. This parameter allows the
user to select whether a channel will count on the transition from OFF to ON or from ON to OFF. The
module will count every time the input goes from OFF to ON if you select On Trig. Conversely, the
module will count every time the input goes from ON to OFF if you select Off Trig.




Analog Output Module

The TransPort analog output module is a multi-channel digital to analog converter. The host computer sends
numbers between 0 and 32,760 for each channel and the module outputs a current from O - 20mA proportional to
this number.

Power up percent is the state that each channel will assume upon power up. This state is held until the host
computer initiates communications and sends new output values to the module. Each channel can individually

be set an output value from 0 - 100% of full scale.

Comm Loss Percent

Comm loss percent is the state that each channel will assume upon loss of communications with the host
computer. As you will recall the module is given a comm. loss timeout value during communications
configuration. During runtime if this time elapses, without good communications from the host computer, the
module assumes its comm loss default states. This state is held until the host computer re- initiates
communications, resets and sends new output values to the module. Each channel can individually be set an
output value from 0 - 100% or to Hold the channel in its current state.




Digital OQutput Modules

TransPort Digital Output modules are multi-channel solid state switches. By sending a digital 1 or ON to a channel
you are closing the switch. Likewise, by sending a digital 0 or OFF to a channel you are opening the switch. In
addition to the switch function, modules with a -M in their model number have a current sensor in each output
circuit. When the switch is closed the module expects current to flow. When the switch is open the module expects
no current flow. The current sensor sends back digital value, a 1 or 0, signifying that current is or is not flowing,
This value is matched against the state of the switch and if a mismatch exists the module sends an error back to the
host. This monitored feature allows the module to be used in applications where it is critical to know the physical as
well as logical state of the output.

Power Up State

Power up defaults are the states that channels will assume upon power up. This state is held until the host
computer initiates communications and sends new output values to the module. Each channel can
individually be set to either an ON or OFF state in Setup & Configuration.

Comm Loss State

Comm loss defaults are the states that each channel will assume upon loss of communications with the
host computer. As you will recall the module is given a comm, loss timeout value during communications
configuration. During runtime if this time elapses without good communications from the host computer,
the module assumes its comm loss default states. This state is held until the host computer re- initiates
communications, resets and sends new output values to the module. Each channel can individually be set to
either an ON, OFF state or to Hold the channel in its current state.

Filter Time (Monitored modules only)
In the monitored output each channel also has a programmable software filter. This filter is used on the
signal from the current sensor in each channel. The filter ensures that the current must flow for a prescribed
length of time specified before recognizing it as ON. The filter on each channel may be 0 mS
(milliseconds), 10 mS, 25mS, 50mS, 100 mS or 250 mS. This feature allows the module to distinguish
between real signals and spurious noise.




Flow Chart

Below is a chart of the software flow. The arrows signify the ability to exit and enter a screen
form another.




File Utilities
The File Utilities selection of the Main Menu brings you to the menu below. From this menu you may manipulate
configuration files. This menu's selections are:

Enter Database Name

Allows you to type in the pathname of the configuration file you wish to work on.
Choose From Directory
Allows you to choose a preexisting file from a directory.

R Confie File T

Allows you to renames the current working configuration file.

C Confie File T
Allows you to make a copy of the current working configuration file under a different name. After copying the
newly created file will be used as the current working file.




Advanced User Mode

The Advanced User Mode selection brings you to the menu below. From this menu you may select one of the
following functions:

Go ONLINE or Go OFFLINE
Allows you to operate in an ON or OFF line mode. In ONLINE mode the software is downloading information
to the interface, the modules and the configuration file. Confirmation of data is received from the modules and
interfaces. In the OFFLINE mode the software only stores the information in the configuration file; there is no
active feedback from the hardware that the information is correct.

Modify Screen Colors
Allows the choice of different screen colors. This is useful if you are using a monitor other than a color CGA,
EGA, or VGA.

DOS Shell
Allows the user to SHELL out of this program and perform operations in DOS.

Warning: This program is still resident in memory when you do this. Do not reinvoke the program outside
the shell. To return from the shell, simply type EXIT at the command line and hit the Return key (Enter).




How to Configure the Modules

This section of the manual outlines how to configure the TransPort I/O system. The following is an overview of
the steps necessary to properly configure the system.

I.
(D
2.

3.

10.

11.

12.

13.

14

15

Wire the network to the bases.

O NOT INSTALL THE MODULES ON THE BASES)
Install the TransPort master interface in your host computer.
Attach the TransPort master interface to the network.

Power the network and the TransPort interface.

. If your computer is not a PC-AT type of computer do the following steps

Sa and 5b:

5a. Install the external configurator card in a PC-AT computer,

5b. Wire the external configuration card to the network.

Install the Setup & Configuration software onto the PC-AT computer. ‘
Run the Setup & Configuration software.

If your computer is not a PC-AT .
Gain mastership of the network away from the Host Interface.

Set the systems basic parameters.

Plug in one module.

Configure it.

. Repeat steps 12 and 13 till you have configured all of the modules.

. Exit the Setup & Configuration software.

What follows is hopefully enough information to perform these steps without undue trouble. Please read each
section carefully and follow the steps it prescribes. If for any reason you begin to have trouble please stop and refer
to the Troubleshooting section of this manual.




d1) Wiring the Network

In order to configure the system, the network must be properly wired and powered. If you haven't installed the
network correctly, this will be a very difficult process. Please be sure that the system has:

a) Adequate power (min 20 Vdc) at each base.
b) The termination resistors are installed (at the two ends of the network).

¢ Itis also important not to ground the system improperly. If you have connected earth, safety or shield wires
to any of the terminals marked with
the the ground symbols, please
remove them. This terminal is not
for earth grounds. It is the digital
common of the module CPU. it
should not be connected on modules
or PSC24's. Connecting this terminal
to ground may cause communications
errors.

d Make sure that you have connected the
shield on the communications cable
properly. Is the shield connected to
every module? If the shield is open
anywhere on the network you could
get communications errors. Is the
shield connected to ground in only one
place (remove the connection to
ground and check for continuity to
ground with an Ohm meter)? If the
shield is connected to ground in more
than one place you may get.
communications errors.

SETUP AND CONFIGURATION
SOFTWARE

€) If you are not sure whether the
network is together properly please
refer to the Troubleshooting
section of this manual or please call
us (1-800-835-7075) and one of our
applications engineers will answer
your questions.

f) PLEASE DO NOT INSTALL
THE MODULES ON THE
BASES AT THIS TIME.

2) Install the TransPort System Master
The interface in your host computer (the one that will actually be controlling the TransPort I/O modules) must
be installed and connected to the network. For a detailed description of this procedure refer to the interface
installation section of this manual or the specific interface manual. If your system master is a PC-AT (model #
CI-IBM) type of computer, skip step 3, you are now ready to install the TransPort software on your computer,
If you computer is not a PC-AT style computer do not attach the interface to the network at this time.




3)

4)

Install the External Configurator card
If your system master is not a
PC-AT (model # CI-IBM)
computer, you need to install an HOST COMPUTER
External Configurator Card
(model # CI-IBM-R) in a
PC-AT style of computer. If
you do not have one of these
cards STOP. You will need to
order one and install it in a
PC-AT (Not an XT, the card
won't fit) compatible computer.
Installation instructions for this
card are found interface
installation section of this
manual.

Note: If you did not order a
CAI-01 external configurator
cable, you will need to wire it
to the network the same way the
Master is attached.

DO _NOT connect the
interface to the network
yet!

Install the software in
your computer.

Once the Master interface is in
the host computer and if
necessary the external EXTERNAL CONFIGURATOR BOARD AND
configurator is in a PC-AT. SOFTWARE

You are now ready to load the
TransPort software. For this to
work the computer must be an
IBM compatible AT computer.

System Requirements: * At least 640K or RAM memory.
. A hard drive (with 1.5 Mbytes of free space) to store and run  the program.
. The software is meant to run with most graphics adapters if you have any difficulties

please refer to the Troubleshooting section {or call us).

The Setup & Configuration software comes on 3 1/2" , 720K or 5 1/4" 360K floppy diskettes.
The following is a quick step-by-step instruction on the software installation:

a) Turn on your computer (if you don't have a hard drive in this computer you won't be able to run this
software. Call us).

b) After your computer has booted to the DOS prompt (e.g. C:\>), put the disk in your computer's floppy
disk drive,

¢) Create a new directory for this softiware. At the DOS prompt (e.g. C:\>), type MD XXXXXXX (up to
eight character directory name. We generally call it TSCS) and then press the Enter (or Return) key.




d) Move to the new directory. At the DOS prompt (e.g. C:\>), type CD XXXXXXX (up to eight character
directory name. We always call it TSCS) and then press the Enter (or Return) key.

e} Insert the Setup & Configuraionfloppy disk into your computer.

f) At the DOS prompt (e.g. C:\>), type A: if the floppy is in drive A or type B: if the floppy is in drive B.
Once this is done then press the Enter (or Return) key.

g) At the DOS prompt type INSTALL C: or INSTALL D:
(depending on which drive your new directory is in, if it is in E: then you'd type INSTALL E: ), then press
the Enter (or Return) key. This will start an install program which will load the software into the
directory on the hard drive of your computer. The following text will appear on the screen.

h) When the installation has been completed successfully, it will exit back to DOS in the directory in which
the software was installed. At this time you are ready to run the TransPort™ software.

5) Test the Interface:
The installation procedure loads four programs; SETUP.EXE, IIOPINFO.EXE, IIOPLOAD.EXE and
TESTIOP.EXE. In order to check if your interface board is at the correct address run TESTIIOP.

a) To do this, at the DOS prompt (e.g. C:\TSCS>), type TESTIIOP.

b) If you have set the interface card to a different port or memory address than the factory default ( memory =
D000 and port = 300) you will need to invoke the program as TESTIIOP -BXXXX - PXXX. The X's are
the addresses of the B (memory) and P (port). The valid entries for memory address are; 0000 through F000.
This is the segment of memory where the board resides (factory set for DO0O). The valid entries for P are
300 - 3FF. If this is confusing you re - read interface installation section of this manual. If the TESTIIOP
executes successfully the program the following should be on ypur screen.




If this program does not produce a status of 00k, STOP! The switches on the interface board are set
incorrectly, there is another device in the computer at this Port or Memory Address, the board has malfunctioned
or the computer has malfunctioned. See the section on setting these switches or the Troubleshooting section
of the manual.Do not try to continue until this problem is resolved.

6) Start the Setup & Configuration program.

To do this, at the DOS prompt (e.g. C:\TSCS>), type SETUP. The following banner will appear on the
screen very quickly.

TransPort Setup & Configuration System V2.1X 20 December 1991
Copyright (C) Transition Technology Imc. 1989-91 All rights Reserved

This will be followed by the boot up screens. There are four of them. They require no action other than to press
the space bar to continue. You will come to the Main Menu screen after the Boot Up Screens. (if this doesn't
sound familiar read the How the Software Looks and How the Software works sections of this manual). At this
point the first part of the configuration process begins.

7) Initializing Setup & Configuration

Recall that in steps 2 and 3, if you were using a External Configurator we instructed you not to wire the
interfaces to the network. At this point we would like you to connect the external configurator directly to the
master (step a). If your PC-AT computer is the system master proceed to step c.

a) If you have a CAI-02 externa‘l configurator cable simply attach the nine pin " D " connector to the external
configurator card and insert the microphone connector into the jack on the master interface.

b) Power up both interfaces. If this is the first time you have powered up the Master interface, cycle power on
it (turn it off then back on).

¢) Once this is accomplished choose the (Use the arrow keys to put the cursor over it and hit enter) Set
System Parameters selection from the Main Menu.

d) This is the first time the software has been used so a pop up menu v'vith Yes and No selections and the
following message will appear:

The only valid selection is "Yes" this will cause the software to create a configuration file.
Warning: There is a bug in the software. If you hit the <ESC> key more than once,
the computer will lock up. This will require that you re-boot the computer.




e) If the memory or port address you set, is not the factory default ( memory = D000 and port = 300), you
will get one of the following errors;

Upon escape from this error message you will be in the Set System parameters screen. In the header block,
OFFLINE and Not Available will be displayed. Cursor over to the Interface Board Parameters block. Place
the highlighted cursor over the I/O port address and enter the 3 digit port address. If the Port address you just
enter is incorrect, the following message will re - appear.

If you get the above message again, the switches on the interface board are set incorrectly, there is another
device in the computer at this Port Address, the board has malfunctioned or the computer has malfunctioned.
STOP! See the Interface Installation section for how to set these switches or the Troubleshooting
section of the manual. If the Port Address entered is correct and the Memory Address is correct, the header
block will now have Available displayed under OFFLINE. Simultaneously a message and pop-up menu
will appear for you to go to ONLINE mode. If the Memory Address is incorrect the following message will

reappear.

Press the escape key and position the highlighted cursor over the Memory Address selection. Enter the most
significant digit of the memory address. The entry for the factory default address of D000 would be D.
Warning: There is a software bug. If you enter the full 4 digit address (i.e. D000) the
software will not recognize it, even if this is the correct address. Enter only the most
significant digit (valid entries are 0 - F hex). If the Memory address you entered is incorrect the
message above will re - appear. If the Memory Address is now correct, the header block will have
Available displayed under OFFLINE, and simultaneously a message and pop-up menu will appear. This
message and menu asks if you want to go to ONLINE mode. Selecting no will leave you in OFFLINE
mode. If this computer is the System master go directly to step 8.




8)

f)

g)

h)

i)
i)

k)

Y

Going ONLINE will cause the External Configurator to gain mastership of the network away from the
System Master. The following message will appear;

If the External Configurator is successful in gaining mastership, the Set System Parameters screen will
appear. You will be in the ONLINE mode and the Interface Type will be External configurator.

If it is not successful an error message will occur accompanied by a warning beep.

If this occurs, STOP! One of three pieces of hardware is not working; the External Configurator card, The
Master Interface, or the cable connecting the two of them has a problem. If this happens see the
Troubleshooting section of this manual or call us.

Assuming this is success, press the Escape key to get out of the Set System Parameters.
Now exit out of the program.

Connect both interfaces to the communications network. If you have any doubts as to how to connect
these components refer to the section in this manual on network installation.

repeat steps b through 1. If this process is not successful. STOP! The interfaces are OK. Check all the
system cabling, refer to the Installing Communication Network and Troubleshooting sections
of this manual.

DO NOT TRY TO CONFIGURE THE SYSTEM UNTIL YOU CAN GAIN AND RELEASE
MASTERSHIP WITHOUT ERROR!

Set the Comm Loss Timeout

If step 1 is successful the configuration process is ready to begin. From the Main Menu select Set System
Parameters. Set the Comm Loss Timeout to your desired value. This value must be a minimum of 200mS and
at least 2 1/2 times the total scan time of the system. The time you pick should be the length of time your
process can safely be idle wait before assuming a fail safe state.




9) Set the New Module Search parameter.

From the Main Menu select Set System Parameters. The configuration process is ready to begin. The essential
act of the configuration process is to plug a modules in, allow the system to add it to the configuration and
repeat this process till all the modules are installed and configured. The New Module Search parameter sets up
how the system will recognize and configure new modules.

To refresh your memory the communications address and all other configuration parameters are stored in an
EEPROM in the termination base. All termination bases are shipped from the factory with address 121 stored in
the memory. In order to communicate the module must have a unique (no two modules can have the same one)
address from 1 -120. To configure a module, while running the Setup & Configuration program you plug a
module onto a base. The software when triggered (thats what this selection is about) will query (ask a question
of) the network for any module at address 121. If one responds the package when triggered will configure it with
the next sequential unused address. As you can see if you have two modules plugged into bases with a factory
default error they will both respond. This will not work. '

The New module search parameter controls how the software is triggered to look for modules at address 121. The
choices are Automatic, Menu Driven or Disable.

a) Automatic
In automatic mode the software polls every 15 seconds without prompting for new modules. If one is found
it adds the module to the configuration and assigns it the next unused address without user intervention.

b) Menu Driven ‘
In Menu Driven mode the software polls every 15 seconds without prompting for new modules. If one is
found it brings up a menu with a choice. One of the choices is making this a new module and adding it to
the network at the next unused address. The other choices will be to give the module a configuration and
address that was entered in the OFFLINE mode.

Some people prefer to enter the configuration OFFLINE (remember when the software is in the OFFLINE mode
it stores the entered configuration in the file only.) and then using the Menu Driven mode plug the modules in
and match them to this configuration.

¢) Disabled )
In Disabled mode the software does not poll for new modules except when prompted by the user. In the
Configure Modules Screen you must press F5 Edit Scan and select Search from the pop-up menu that
appears. This is the only time the software will poll for new modules in this mode. When one is the
software behaves like the Menu driven mode.

For first time users I suggest that you use the Disabled mode. As a note when you plug a module into a base at
address the lights on the front of the module will be in the following state; Power (on), Fault (on), Active (off)
and Comm (on).

To exit from Set System Parameters press the escape key or the F10 Menu key. Both of these methods will get
you back to the Main Menu Screen.

b




10) Configure the Modules

From the Main Menu select the Configure Modules Screen. We are now ready to begin. Plug in ONE (only
one) module. Press the F5 key. From the pop - up menu select Search. You should have a big message / menu
banner on the screen that says:

Warning: If you plugged the module in and did not get this banner, it is possible a problem exists with
either the module, the base or the communications network. If you get an immediate CRC error when you
invoke this command it is possible that you have more than one module plugged onto a base containing address
121 (factory default address). If you get a different error or anything except above message, STOP! Call us or
See the Troubleshooting section of this manual. Do not try to plug in a different module if the
first one does not work.

Position the highlighted cursor over the new configuration selection and press the enter key. This should cause
the screen to pause for a moment and then the module should be added to the next open row on the configure
modules screen. If the configuration is successfuily downloaded to the module and the module acknowledges
properly the Status column will display; Module OK.

If you receive an error, follow the instructions in the error message. The most common
errors are; module returned a bad CRC, module timed out, module received an invalid byte
count or module received an invalid command. It is possible that either the module or the
communications network has a problem. These errors are generally indicative of
communications network problems. If the software adds the module to the scan list and
displays it on the Configure modules screen place the highlighted cursor over the module
type parameter and press F3 Program key. If the Error occurs again see the
Troubleshooting section of this manual. If the module was not added try pressing the F5
edit scan key and again selecting search from the pop - up menu. If the error repeats
itself, STOP and determine the problem with this module or the network. See the
Troubleshooting section. If you are able to successfully configure this module and you
get any more errors configuring subsequent modules STOP! You have an installation
problem, please refer to the Troubleshooting section.

Repeat this process until all of your modules have been added to the configure modules screen. Warning do not
remove any modules once they are configured Remember that with the addition of each new module the
broadcast time slot is changed in every module.




11) Configuring the Module Information

12)

Once you have configured all the modules you may now change the individual module parameters. This is done
by putting the highlighted cursor over the desired module in the Configure Modules screen and pressing the F7
Channels key. Program the parameters as required and press the escape key. A pop-up menu will appear and give
you a choice of saving and exiting or exiting without saving. If you choose save and exit the information will
be downloaded to the module. If you choose to exit without saving the information will not be downloaded to
the module and none of these changes will be preserved. For more information on these selections see the
sections titled Theory of Configuration, the How the Software Works and the How the Software Looks.

If you receive an error entering the channel screen or upon saving, follow the instructions
in the error message. The most common errors are; module returned a bad CRC, module
received an invalid byte count or module received an invalid command. It is possible that
either the module or the communications network has problems. These errors are generally
indicative of communications network problems. Place the highlighted cursor over the
module type parameter and press the F3 Program key. If the Error occurs again see the
Troubleshooting section of this manual. If ‘the error repeats itself, STOP and determine
the problem with this module or the network. See the Troubleshooting section. If you are
able to successfully download information to this module and you get any more errors
configuring subsequent modules, STOP! You have an installation problem, please refer to
the Troubleshooting section.

Once all the module information is as you want it, return to the Main menu.
Exiting the Program

From the Main Menu simply select Exit. Upon exit the software will send a copy of the configuration to the
configuration file and then to the master interface, if this is an external configurator.

If you receive an error upon exiting the program, follow the instructions in the error
message. If this is an external configurator and it was unable to release mastership of the
network you will have to shut both the system master and this computer off. Re-booting
the computer is not enough, the interface card is not reset until powered off. These errors
are generally indicative of communications network problems. Re-do step 7.




Command Line Parameters

Options used for running Setup and Configuration
The following information is for version 2.11 or greater of Setup and Configuration.

Th 1 ram

The Help Parameter gives a list and a description of the optional parameters used in Setup and Configuration.
The information displayed when running this option will be the current information on Setup and Configuration and
will supersede the information contained here. To get a list of this menu on the screen of your computer, perform
the following steps:

1. Change to the sub-directory which Setup and Configuration is installed.
2. Type "Setup -H" then hit Enter.

The Environmen rigbl :

Setup and Configuration can use the Environment Variable TSCSx to determine the path and file name for the
configuration file. The TSCx Environment Variable is also used by some Transition Technology Industrial Control
Software Drivers. This variable can be set in the autoexec.bat batch file by adding the following line:

SET TSCSx=CANTSCS\TSCS.CFG
NOTE: ’
CATSCS\is the drive and path.

TSCS.CFG is the name of the default configuration file.
The x in TSCSx is equal to one to a number from one to five.

The "-1" Parameter
The "-I" Parameter is used to initialize the configuration file to the interface. This parameter may be used
running setup and configuration from either batch file or from the DOS prompt. Setup and Configuration will use
the Environment Variable TSCSx to find the configuration file unless the "-F" parameter is used.
To use the "-I" with the Environment Variable TSCSx set type the following:
SETUP-I
or
SETUP-I-FTSCSx (x is equal to a number from one to five)
Either example will work as well as the other.

If TSCSx is not set, then the "-F" parameter must be used. An example of this is:

SETUP-I-Ftscs.cfg

NOTE: tscs.cfg is the name of the configuration file.







ITOPINFO Software

Introduction

The IIOPINFO utility program is designed to interface with the CI-IBM Interface of the TransPort System which
is Transition Technology's PCAT Interface Board. This utility software enables the user to diagnose system
functional errors, or to better understand how the system is configured and operating.

Installation

The installation procedure is located in the "readme.com” file on the IIOPINFO floppy disk. To print the
information on the screen of your computer, place the IIOPINFO floppy disk in Drive "A" and type "a:/readme” then
hit the Enter key.

Note: This program is installed at the same time as Setup & Configuration. Please see the Setup &
Configuration section of this manual for details.

Note: The IIOPINFO Diagnostic software shares error message files with Setup & Configuration.
Therefore, it should be loaded in the same directory as Setup Configuration.

To run the ITOPINF ili r .
1. Change directory to the one containing IIOPINFO (e.g. cd c:\tscs)
2. | Type "IIOPINFO" then hit the Enter key.

3. TIOPINFO will now be running!

To exit TTOPINFO

1. Hit F10 (Function Key 10)
2. Type "E" to exit.

3. Pressthe "Y" key to answer yes.

Hel reen

The help information ranges from how to edit a text string, to what a menu selection can perform and to how to
move around in the system. The help screens are context sensitive and are available to the user by pressing the
HELP function key F1 (Function Key 1) once, to get more specific help information.




[IOPINFO provides multiple levels of information, some more technical or involved than others. This allows a
novice to use this utility at their specific level of understanding. The user may look at information at a top-level, or
may dive deep into the-workings of the TransPort System for a better understanding.

To facilitate the multiple user levels, the IIOPINFO program is organized into several sections of operation.
Each section provides information that allows the user to obtain the information as required to diagnose, or
understand the operation of the system. These sections are discussed in greater detail in the following paragraphs.

¢ System Information

General system configuration and run-time status.
* Module Information
Module configurations downloaded to the modules and stored in the Interface board.
* Module Data
Display and/or control of module data (input and/or output), status, and channel information.
* Advanced Operations
Information used to obtain a better understanding of the system and to help diagnose more se\:ere

system errors.

+ Interface Board Initialization

Inform the IOPINFO program of an Interface Board configured at an address different from that of
the system default addresses.

+ Error Information

The IIOPINFO program can be directed to display the status of the system IIOP Board and each
module. The IIOPINFO program can also display a short explanation of each status.

+ Command Line Parameters

Inform the utility program of configuration parameters while starting up the program.
* Program Information

Display utility program release date and version.
+ Help Screens

Display necessary help to understand current screen, menu selection or available keyboard input.




System Information

The System Information is displayed from the main screen that appears when the program is started. This
information is the main control of the system, providing run-time operation parameters and procedures that the
Interface Board uses in its minute-by-minute operations. This information is obtained from the Interface Board's two
microprocessors via the Dual Port RAM available on the Interface Board.

The information displayed indicates current system status for the two processors running on the Interface Board
and the status of the configurations and data used to run the Interface. The current mode of operation for the Interface
Board is also indicated, along with the available modes that it can operate in. The user can also use this information
to check if the current configuration in the system is valid, and if not, what might be wrong with it.

Run-time status, such as number of CRC (cyclic-redundancy-check) errors in communications and number of
time outs (when modules on TransNet link do not communicate), are available to diagnose any problems with the
modules, or even may indicate bad communications cable used for the TransNet communication system.

The main display shows the number of CRC errors. By going further into the module information you can
determine which modules are having problems. This information will then guide you to determine if a single
module has a problem or if all the modules are being affected by a bad communication cable.

The Interface Board PROM version numbers are useful for diagnosing any system problems while working with
Technical Support Service. This information is given on the first page of the IIOPINFO Diagnostic software
package.

The overall system configuration is displayed on this system information screen. The number of modules, types
(input and/or output) of modules, communications time to collect and/or output data are all available. A graphical
representation details the communications timing used to control the I/O modules. This can be used to understand
how the TransPort System (along with the TransNet communications) operates and controls the I/O modules.

The bottom line of the screen indicates which keys are available to display the system help information and to
call the main menu. These keys are available at all times throughout the program.




Module Information

The module information used in the TransPort system consists of the module configurations (stored in the
Interface Board and the module base EAROM), module status and module and base pair types. This information is
available from the Module Information menu selection.

The module configurations inform the module and the interface board how the modules are to operate in the
currently configured system.

The configurations of the module can be displayed by looking at the current configuration for the module that is
stored in the interface board or that is stored in the module base EAROM. These two pieces of information MUST
be identical, and if not, may indicate some level of system problem, either in the system configuration or the
interface board.

Displaying the configuration information that is in the interface board indicates to the user how the interface
board perceives how that module should work and displaying the configuration information that is stored in the base
EAROM indicates to the module how it perceives it should work in the system.

The module scan lists inform the interface board, and user applications,what order the modules are going to
transmit data information to the interface board and what order the modules are going to receive data information
from the interface board. This information is necessary because of the time-based method of communications used to
control the I/O of the modules.

The status of an individual module, or all modules on the link, can be displayed to see how each module is
operating or to determine if a module is diagnosing any problems within itself or the communications link. *

' Clearing the bases (effectively erasing the EAROMs), enables a base and module pair to start out fresh as if from
the factory. This can be accomplished using the "Clear All Bases” selection. Only the bases with modules plugged
into them will be cleared. This process should be done with caution, because the modules will all have to be
removed and reconfigured with the Setup & Configuration software.

The types of modules that are on the link, configured or not, can be displayed via the Display Module Types
menu selection. This information is useful to help reconfigure a system when the configuration data file may have
been lost. (Versions 2.13 or greater of Setup & Configuration will also reconfigure a system if the configuration
file is lost.)

Module data (input and/or output) is accessed from this selection by selecting the Display/Edit Module Data
menu selection from the Module Information Menu. This process is described in more detail in the following
section.




Module Data

Input module data is displayed on a module by module basis. The output data may also be displayed or edited in
this same manner. This is accomplished by going from the Main Menu to the Module Information Menu to the
Display Edit Module. Then select the type of module you want to examine. The data can be displayed or edited on a
channel by channel basis, or by entering/displaying the binary values for channel data. These two features enable a
simple interface for editing and displaying module data.

All module types (digital and analog, input and output) can be used in both modes. However, while in the
channel by channel mode, the data is edited/displayed differently according to the channel type. Digital data is
displayed with "On/Off" nomenclatures. Analog data is displayed using a 16 bit value. As the data is
displayed/edited, the current status of the module is displayed.

Digital input data is displayed using "On" (for high) or "Off" (for low) text. The data for all channels on the
current modules is updated continuously, as is the status of the module. Editing the data requires that the user
simply presses the cursor keys to select channel, then press 1 or O to select the channel value. You may also use the
"S" key to set all channels high or "C" to clear all channels to low, or press the space bar to toggle value.

QAUTI(_)N: This will activate the outputs of the module and any relays,

motors, etc. will be driven by this process.

Analog input data is displayed using 16 bit values, in hexadecimal or decimal, depending upon current display
mode. The data for all channels on the current modules is updated continuously, as is the status of the module. The
data can be converted in Engineering Units (EUs) via the simulated M&B coefficients of EUs=(M*Raw Value)+B
equation (data assumed to be linear). The EUs can be displayed using the M and B coefficients that are stored into
the interface board which were created from the Setup & Configuration Program.

Analog output data is displayed using 16 bit values, in hexadecimal or decimal, dependent upon current mode of
the utility mode. The data for all channels on the current module is updated continuously, as is the status of the
module.

To display/edit the module data in pure binary mode, select the Binary Mode Display/Edit Menu selections from
the Module Data Menu. This mode makes no reference to digital or analog and is strictly binary only.

While in the channel by channel mode, invoking a "Quick Pick” menu allows for quick movement from one
module type (or number) to another.

Advan ration

The advanced operations are designed to help out in those areas where more information is necessary. For
example, if the user wishes to confirm (or measure) system performance, the user would use the advanced operations.
The advanced Operations enable the user to understand more of the process of data collection and control.

Interface Board Initiglization

IIOPINFO uses a default configuration for communicating with the interface board. Two of the configuration
parameters are [/O Port Address and Board Memory Address. The default addresses are sclected at the factory.
However, if the default addresses are not used for the current system, IIOPINFO must be notified of the address
settings selected by the switch settings on the IIOP board.




Error_Information

The status of the system, and/or modules in view, are continuously updated on the screens. If for any reason an
error occurs, a corresponding error text screen can be displayed to give the user some detailed information on the
error. Using the "ALT E" key enables the user to read from the Error Text File used in the Setup & Configuration
software, therefore, that file must be available for reading by the IIOPINFO program.

Command Line Parameters

The utility program makes extensive use of command line parameters entered at program invocation. I/O Port
and Board Memory addresses can be entered from the command line, as well as data display mode (decimal or
hexadecimal), help and error file names, and the ability to process as an External Configurator if available. To get a
complete list and description on these parameters run IIOPINFO followed by the "-H-" parameter.

Example:
At the DOS prompt type: IIOPINFO -H
Program nfigur

The current configuration of the diagnostics program can be saved in a configuration file for re-use when the
program is restarted. This saves the user from having to set up the configuration every time the IIOPINFO program
is started. Some of the available configuration parameters (but not limited to) that are stored in the configuration file
are:

e

1/O Port Address
*  Board Memory Address
*  Help and Error File Names
»  Decimal or Hexadecimal Display Mode
+  User Application Command Line Invocation Data
«  User Entered Engineering Units Conversions
Some of the information that is stored into the configuration file can be entered from the command line

parameters or what is currently set up from the utility. The configuration parameters can be reset to the default
parameters.




Program Information

The program information, available from the Configuration Display enables the user to determine the current
version and release date of the utility.

Special Keys

The ALT Keys:

The following ALT keys may be used anywhere in IIOPINFO program. They may be executed by holding the
ALT key down and hitting the letter key. If you need help on any of these keys, type F1 (Function Key 1) and then
type the key you need help on.

Press Alt A  to create a pop-up to appear with a query for new address. This address is the new address

Press

Press

Press

Press

Press

Press

Press

Alt B

Alt E

Alt I

Alt N

Alt O

Alt V

Alt X

of a module to display or the address of a memory location to display.

key to display the menu selections to allow changing of operating modes. This function
is identical to the Change Mode selected from the Main Menu.

to create a pop-up to appear which will explain the current error recorded for a specific
module or the interface being displayed. This information is read from the TEXT file used
to store the error messages. This function can also be used to display any other error
message that is available in the system.

key to display the Input Scan List for module address selection. The module is selected
by highlighting the desired address and pressing the ENTER key.

to toggle the data display from Hex to Dec to Hex. Data affected is addresses, counts, and
configuration data. A mode indicator is in the top left corner. While in Dec mode, a
number highlighted in yellow indicates a value between 100 and 199 (less 100). A
number highlighted in red indicates a value between 200 and 255 (less 200).

key to display the Output Scan List for module address selection. The module is selected
by highlighting the desired address and pressing the ENTER key,

to allow the viewing of data from other IIOP interfaces, providing they are available.
The bottom of the screen indicates current view of:

+ System Master via System Master

« External Configurator via System Master

» System Master via External Configurator

» External Configurator via External Configurator

key to explain the information that is displayed. Standard information for module
configurations and base configurations are explained while in those screens.




Press Alt Y

Press Alt F1

key to display the channel types and count for the currently selected module. This
information is for reference only (is subject to change), and should be confirmed by

checking with the sales brochures.

key to display the IIOPINFO Configuration Menu for selecting configuration save or
reset. The current configuration of the application (module numbers currently viewing,
data mode, file names, floating point conversion numbers, etc.) are stored in a CONFIG

file in the same directory as this application resides.




Introduction

This section of The TransPort™ System User's Manual is meant to help make diagnose and correct any problems
you may have run into in setting up your system. If after consulting this section your problem still persists please
call our Technical Support at 1-800-835-7075, toll-free, 24-hours a day.




Software Installation
1. If, when you type INSTALL, the computer prints one of the following on the screen:

a) Error reading drive A
Abort, Retry, Fail?

+ Is the disk in drive A?

+ Ifitis in drive B, type B: then press the Enter key. Now again type INSTALL then press the
Enter key.

« Check to make sure the disk drive door is closed.

« If the above fails to work, call us. It is possible your disk has been damaged. If this is the case we
will send you another disk

b) Bad command or filename

« Check to see that you have the right disk inserted into the disk drive
» The possibility exists that your copy of the program has become damaged. Call us and we'll get you
another disk.




2. If the install program runs but displays the message:

INSUFFICIENT DISK SPACE FOUND
This installation cannot continue, press any key to leave.

» This means that you've used up all the space on your hard disk. You will have to remove some files to
install the program.




Testing the Interface

If you have set the interface card to a different port or memory address than the factory default ( memory = D000
and port = 300) you will need to invoke the program as TESTIIOP -BXXXX - PXXX. The X's are the addresses
of the B (memory) and P (port). The valid entries for memory address are; 0000 through FO00. This is the
segment of memory where the board resides (factory set for DO00). The valid entries for P are 300 - 3FF. If this
is confusing you re - read Interface Installation section of this manual. If the TESTIIOP executes
successfully the program will generate the following output.

C:\TSCS> TESTIIOP

TransPort PC IIOP Test V2.06 06 December 1991
Copyright (C) Transition Technology Inc. 1989-91 All rights Reserved

Checking for interface board - port 300 board D000

Status: 00h Interface board is running

1. If you type TESTIIOP and hit enter and the following message appears.
Bad command or filename

» type (at the DOS prompt) dir *.exe and the following programs should be listed:
SETUP.EXE,
TESTIIOP.EXE,
ITIOPINFO.EXE, and
IIOPLOAD.EXE.
If these are not there repeat, the Software Installation procedure.

If the message appears but the status is not 00h then the software was unable to communicate with the interface
card. The most common errors returned are the ones below:

a) Status EOh - Interface port address selected is invalid. If you get this error and you have the not changed
the switches from the factory default read pages 11 -14. Make sure the switches are set properly. If they
appear to be set properly it is possible that another device in your computer resides at this address. If this is
the case change the Port Address and re-run this test.

b) Status Elh - Interface Memory Address selected is invalid. If you get this error and you have the not
changed the switches from the factory default read pages 11 -14. Make sure the switches are set properly. If
they appear to be set properly it is possible that another device in your computer resides at this address.
Many devices such as Local Area Network cards will also have default addresses in the DOO0O memory
segment. If this is the case you must change the address and re-run this test. If you have expanded memory
in the computer this also may cause the problem. If the expanded memory driver is QEMM or REMM you
will have to modify your config.sys file to include a line that looks like the following. The important part
is that the line contain the x = d000 - dfff,

Device = C\ PATH \ QEMM386.SYS X = DOOO - DFFF MAPS = 18

Device = CA PATH\ QEMM.SYS X = DOOO - DFFF MAPS = 18

Device = C\ PATH\ REMM.SYS X = DOOO - DFFF




c)

d)

e)

Status E3h, E4h, ESh, E6h, E7h, or E8h - Check the switch settings on the board and try again
if you get the same result call Technical support. This may be the result of a hardware failure on your
interface card.

Status EBh - The interface has not closed the memory access before another access has been requested.
This error happens most often when a VGA graphics card is installed that uses 16 bit memory transfers.
You must reconfigure your VGA card to use 8 bit memory accesses. Please refer to the manual that came
with your graphics adapter card.

Status EFh, FOh, F1h, or F3h - Check the switch settings on the board and try again if you get the
same result call Technical support. This may be the result of a hardware failure on your interface card.




Unable to Gain Mastership of the Network (External Configurator Only)

If when trying to gain mastership of the network this message appears:

Disconnect the communications network (the modules) from the master interface (the one that isn't in the PC).
Connect the External Configurator (the one in the PC) directly to the Master. Re-try gaining mastership. (in setup &
Configuration enter the Configure Modules Screen or the Set System parameters screen). If the above message still
appears check the continuity of the cable connecting the two interfaces. Make sure the cable is less that 12 ft., long.
If the cable checks out you have a hardware fault in one of the interfaces. Run the program called TESTIIOP if this
returns a Status of 00h call Technical Support.

If you are able to gain mastership of the network above, there is something wrong with the network installation,
With the interfaces still connected together, enter the Configure Modules Screen and gain mastership. If you have
previously enter a configuration simply exit out of the software. If there are no modules entered move the
highlighted cursor to the first row in the module type column. Press the F9 selections key and enter a module. This
will cause the following error.

Press the escape key and ignore it. Exit from the Setup & Configuration program. (hit the escape key and select exit
from the Main Menu). Now invoke the program IIOPINFO.EXE. Type IIOPINFO at the DOS prompt and hit the
enter key. This will start the TransPort diagnostic program called IIOPINFQ. IOPINFO will be used to test the
communications network.

If when you invoke IIOPINFO you get the message: Bad Command or File Name. Check the directory and see
if the four programs SETUP.EXE, IIOPINFO.EXE, TESTIIOP.EXE AND IIOPLOAD.EXE are there. If these
programs are not in this directory re-run the installation program.




TransPort: IIOPinfo PCAT V2.0X

Control Word: H00000010 L10000100 Memory Manager Status: 00
Status Word: H00000000 L00000000 Comm Handler Status: 00

Interface Status: 00
Number or CRCs: 0002A TransNet Staus: 00
Number or Time Quts: 00023 Configuration Status: 00
Number or Scans: 0A23B Module In Error: 00

NOVRAM Staus: 00
IHOP Mode: (Lstr) Broadcast System Configuration: 00

Memory Manager SW Version: 2.10 Available Modes: 000101

' 01
Comm Handler SW Version: 2.11 IIOP /O Port Address: 300
Interface OEM Nomber: 20 IIOP Memory Segment: D000

Number of Input Modules: 1 Scan Time (mS): 19
Memory Manager SW Version: 0

0.50 mS 1.73mS

Broadcast Time

Assuming that the program is there the above screen will appear. Look in the first column on the left side of the
screen. There is a parameter called Number of Scans. This number should be incrementing. If it is not, hit the F10
menu key a pop-up menu will appear. Choose the selection titled advanced user info. Another menu will appear
choose the Validate Configuration. This should produce a message that says

System Configuration is OK

If it does not say this call us. Press the ESC key to get back to the menu. Press the ESC key until you get back to
the original screen with no menu. The number should now be incrementing. If it is not call us.

Once you have assures that the Number of scans is incrementing check to see if the Number of CRCs is
incrementing. If it is you have communications network problems.




Network Wiring Problems

In order to configure the system, the network must be properly wired properly. If you haven't installed the network
correctly, this will be a very difficult process. Please be sure that the system has:

b)

V)]

»

The termination resistors are installed (at the two ends of the network). This is the
most commonly missed item. Please make sure that these are attached to the network

It is also important not to ground the system improperly. If you have connected earth, safety or shield wires
to any of the terminals marked with the the ground symbols, please remove them. This terminal is not
for earth grounds. It is the digital common of the module CPU. it should not be connected on modules or
PSC24's. Connecting this terminal to ground may cause communications errors. Some earlier termination
bases had a design error. The shield terminal was internally connected to this terminal. Make sure (with an
ohm meter) that when you measure the resistance from this terminal on every module to ground there is
infinite resistance. Even if the meter reacts as if you were measuring a capacitor this is wrong. It should be
a completely open circuit.

Make sure that you have connected the shield on the communications cable properly. Is the shield connected
to every module? Check with an Ohm meter. If the shield is open anywhere on the network? If it is, you
could get communications errors. Is the shield connected to ground in only one place (remove the
connection to ground and check for continuity to ground with an Ohm meter)? If the shield is connected to
ground in more than one place you may get communications errors.

If you are not sure whether the network is together properly please call us (1-800-835-7075) and one of our
applications engineers will answer your questions.

Once you have found the problem with the network re-run the [IOPINFO program to make sure that the
Number of CRC Errors are not incrementing. If they are call us. Retry to gain and release mastership in the
Setup & Configuration program.
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Problems Initializing Setup & Configuration.
If you get either of the messages below in the Set System Parameters screen after you entered either a new [/O
Port Address or Memory Address. Exit the program and try step S again (Test The Interface page 38)

There is no interface board responding at the Port Address
specified. Configuration will continue OFFLINE; changes will
be saved to disk file but not to the interface. Correct the

Port Address on the 'Set System Parameters' screen, if
ONLINE configuration is desired. Press <ESC> to continue

There is no interface board responding at the Memory Address
specified. Configuration will continue OFFLINE; changes will
be saved to disk file but not to the interface. Correct the
Memory Address on the 'Set System Parameters' screen, if
ONLINE configuration is desired. Press <ESC> to continue

Warning: There is a software bug. If you enter the full 4 digit address (i.e. D000) the
software will not recognize it, even if this is the correct address. Enter only the most
significant digit (valid entries are 0 - F hex).

If you still can't get the software to accept these parameters after successfully running step 5 call




Errors Configuring the Modules
During polling for new modules various module, interface and communications errors can occur. DQ NOT
plug another module into a base until you have successfully configured the one you working on. If you
do, you may end up with a system that will not configure without being reset.




Errors When Polling or Searching for New Modules

When you place a module on a new base and trigger the new module search function. The software should put
up a message acknowledging that it has found a new module and assuming that the New Module Search is
Disabled, there should also be a large menu with a selection called new configuration.

If nothing happens when you do this, the following problems may be occuring, 1) the base already has an
address, 2) the module is faulty 3) the base is faulty, or 4) your network is not connected to them.

1) If the base has an address (other than 121) and this address has not been used in your configuration, the
Setup and Configuration program will recognize it and add it to the configuration.

2) 1f the base has an address that has already been used in your configuration, when this address is polled it will
cause the module that shares this address to display an error in the status column. Remove the new module.
If this cause the status of the other module to become "Module Ok" then this is the problem. To cure the
problem, position the highlighted cursor over to the Address of the the module. Enter a new address (an
unused one from 1 -120). Now install the other module on it's base. The software will automatically
recognize it and add it to the configuration.

3) There are four diagnostic LED's on the front of every module. The top one is the Power light (green), the is
the Fault light (red), the is the Active light (green), the last one is the Comm light (red). When the module
is plugged in the it should take a couple of seconds to initialize itself and then the Power, Fault and Comm
light should be ON if this a module is at address 121. If the power light does not come on, check the
voltage at the Communications terminal ( +, -). There should be at least 20 Vdc at these terminals. If there
is not check your power supplies. If it's news that there should be power here, read the section on powering
the system. If there is power at these terminals check the fuse in the middle of the base with an ohm meter.
If the fuse is open replace itand try again. If the fuse is good or if it blow again we need to look at the
module. (call us, we'll ship you a new one).

To determine if you have a faulty base you will have to plug the module onto the base. Exit from Setup &
Configuration software.

a) Type IIOPINFO at the DOS prompt and hit the enter key. This will start the TransPort diagnostic
program called IIOPINFO.

b) The screen shown on page s48 will appear.
¢) Press the F10 menu key. If this is an external configurator select Change Mode from this menu.
d Gain Bus Mastership.
€) Use the escape key to get back to the menu entitled, Interface Display Menu
Select Module Information from this menu.
g) Select Display Base Data from the Module Information menu.
h)  There should be a large box in the middle of the screen with the title Display Module Base Data

1) Use the PG UP key to change the address in this box to 121. This function will try to read the base.

J)  There are two numbers in the upper right hand corner titled Status. If the second number is not 00 then
there is an error communicating to the module. If the second number is 80h (hex) then the module is




not responding at all. Check the wiring.

k) If the Status is a 00 there will be rows and columns of data, call us and we'll tell you why it won't
talk.

4) Check the wiring. Make sure there is continuity between the interface and this base. See the section titled
Network Wiring Problems in this section or refer to the network installation section of this manual.




Errors After a New Module is Found

After the system has recognized a new module at address 121, it will try to add the module to the configuration.
Errors can occur at this time.

Although a variety of errors can occur at this time, there are basically two types of module configuration errors. The
first are transaction errors. These errors occur because the system (interface , network, or module) was not able to
transfer data without error. These errors are almost always related to improper installation of the system. See the
section called Network Wiring difficulties. All the type 1 errors are listed below.

Module Detected Communications Time Qut - The module detected it has not received any communications
synchronizations in a specified time slot (defined by the broadcast scan time). Therefore, the module will enter
its Communication-Loss Error routines and perform the necessary functions.

Module Detected CRC Error - The module detected a single CRC-16 error of the data on the link. The module
does not process any of the message or data. If 5 consecutive CRC errors are detected, the module will enter its
Communication-Loss Error routines and Perform necessary functions.

Invalid Command Received - The module determined that the command it received is not valid or it did not know
how to process the task.

Invalid Count Received - The module determined that the command that it received did not contain the correct
number of bytes.

Invalid Data Received - The module determined the data received inside the message cannot be processed by ’the
I/O processor.

I/Q Processing Not Enabled - The module cannot process any I/O because it has not been enabled or has not
been re-started after power-up. This is the general state if diagnostics pass on boot-up and restart is not
transmitted on the link.

Module did not Receive broadcast Data - The module expected broadcast data in a specific time slot, but the data
was not received.

Module Received Invalid Count in Broadcast - The module expected a specific number of data bytes in the

broadcast message, but the incorrect number was received. The module does not process any of the data.

Module Received Invalid CRC in Broadcast - The module detected a single CRC-16 error of the data on the link.
The module does not process any of the message or the data. If 5 consecutive CRC errors are detected, the
module will enter its Communication-Loss routines and perform the necessary functions.

Invali in Response - The response opcode received from the slave is different is different
than the one that was sent in the message.

Communications Times Qui/Slave Not responding - The IIOP has determined that the slave it was trying to

communicate with did not respond in the specified time frame.

HIOP Received Bad CRC - The IIOP has detected that the slave that it communicated with, transmitted a
response with a CRC-16 error. The response is ignored and the application program should re-try the message.

IIQP Received Invalid Command - the ITOP has received an invalid command from the host system or a psuedo
master on the link (i.e. the External Configurator transmitted an invalid request).




IIOP Received an Invalid Response - The IIOP received an invalid response from a slave on the link. The

response 1s ignored.

IIOP received Invalid B ntin R nse - The IIOP expects a specified number of bytes for each particular
command and did not.

The second type of errors are equipment configuration problems. These errors occur because there is a mismatched or
faulty device (hardware or software). You will get this type of error if the module you are plugging in does not match
the base it is on. You will also get this kind of error if you send a module bad information. All the type 2 errors are
listed below.

EAROM Read/Write Error - The module has determined that it cannot read or write to the EAROM properly.
Most likely, the control line signals are not responding appropriately. The module resets its address to 79 (hex)
and only processes command/response messages.

EAROM CRC Error - The module has determined that the EAROM data is invalid due to a bad CRC-16
calculation. The module resets its address to 79 (hex) and processes only command response messages.

Module Invalid For Base - The module has determined through its internal look-up tables that the base that it is
powered up on is not valid for the module type. The module retains its address, but does not process any I/0
data. The current module may not be allowed to program any data into the EAROM.

EAROM Ex ximum N rof B - The module has determined the EAROM has exceeded its
maximum number of writes (9,000) and must be replaced. The base may be copied using the TransPort
duplication tools. The module retains it's address , but does not process any I/O data. The current module ‘nay
not be allowed to program any data into EAROM.

Module Map Version Level Invalid - The module has determined the EAROM map version level is
non-upgradeable. The base must be upgraded using the TransPort upgrade tools. The module retains its address,
but does not process any I/O data.

Module OEM Type Different from Base - The module has determined the EAROM OEM number is different
from the module’s software, therefore the module will not be allowed to work with the base. The current
module may not be allowed to program any data into the EAROM.

Module Invalid Address in EAROM - The module has determined that the address stored the EAROM is invalid
(not within 1-120). The module resets its address to 79 (hex) and processes only command/response messages.

Module Invalid for EAROM with compability - The module has determined the EAROM configuration does not
exactly fit its module type, but that it is close enough that the module can use the configuration to upgrade it to '
the current module type (i.e. EAROM - DO0116 and module - DO0216). The module retains it's address and
does not process any 1/O data

Module Invalid for EAROM without Compability - The module has determined the EAROM configuration does

not fit it's module type. None of the data can be used by the configuration system to upgrade it to the current
module type (i.e. EAROM DI11516 and module - DO0216)The module retains it's address, but does not process
any I/O data.

Channel Configuration Invalid - The module has determined the EAROM channel configuration is invalid for
the current module type. The module retains it's address, but does not process any I/O data.

Communications Times/Timeouts Invalid - The module has determined the EAROM communication times are
invalid (i.e. 0's) and therefore, cannot properly communicate on the link during broadcast transmissions. The
module retains it's address, but does not process any I/O data.




Qutput Readbacks Incorrect - The module has determined that the output readbacks do not match the output
commands. This may be due to filtering times.

Module Has Invalid I/Q Circuit - the module has determined that the T/O circuit is faulty. A possible problem
could be a bad Cold Junction Compensation Circuit. The module cannot perform any I/O functions on that
module until the errors are fixed.

Module has I/O EAROM CRC Error - The module has determined that the EAROM(s) used for special I/O have
invalid CRC(s). The module cannot perform any I/O functions on that module until the errors are fixed.

Invalid I/QO EAROM - The module has detected an error in the EAROM(s) used for the special 1/O.
This may be caused by the inability to read them or storage of invalid data.




Power Supply Graphs

What these graphs are for
The purpose of these graphs is to show how much power is available to remote modules as shown below. The
graphs take into consideration the amount of power- - - - -

provided by the PS-01 power supply
number of PS-01 power supplies
consumed in the cable

What is needed to use these graphs
To use the graphs, you need to know
wire gage of the network cable
number of PS-01 power supplies
amount of power consumed in the local I/O modules
distance between remote cluster(s) and local cluster

power supplied ~ power consumed by : . )
by PS-01 cluster local modules | gxoggrr:gda\tllizlc tore

PS-01 cluster of local "remote modules”
power supplies I/O modules located some distance
within 20 feet away
of the power
supplies
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Watts
20.0 - - ... pmmeemmmen- Neemmme——=n R
' ' ! ! .
This is a plot of power available to a second cluster of modules versus
the distance between the local cluster of modules (with a singlePS-0]
power supply) and the second cluster. Power consumed in the local
cluster is shown as a parameter. The cable is AWG 16, 0.0083 ohm$
17.5 per loop foot.
“““““ ;“""""r‘““““ﬂ““““"ﬂ--"““":
: : : : |
\ ' : : '
: No local cluster, \ ) '
(add 20 feet) : \ :
\ A
15.0 | N N o L .
\ ' ! . ! \
Power X : Power consumed in local cluster ,
available to : : 4, 8, 12, 16 Watts \
\ \ \
remote \ X . -
modules ! : \ :
12-5 ........... :- - - . - _-_“‘-- - - - - -:- ________ ‘L __________ :
: f : ' ‘
! . / |
' X : ' !
. ' \ ' ¢ :
10.0 ! : 2 | ‘
Bl EEERCREEE SN - f e pamemmeses :
' X \ \ \
\ ! ~ ' \
] ' : 1
' ' : \ v
' ! ) ' \
| ) ! !
7.5 [—— . - ~ \
~iooc---o-- b - demmmmmaaan .
1 ' ! ! :
: ' 1 : :
]
' ' ! : \
: : i ~ '
5 - 0 __________ \' _________ : __________ S e L : ________ :
\ ' !
\ ' N ! \
: : - ;
. i ' |
' ' ! ! X
\ ' N :
2.5| .. ... e R . \
: . - : -
\ ' N ! X
\ ' N ! :
1 ' ! ! \
\ ' ' : \
1 : : : |
0.0 X \ . .
] ] T T } -
0 200 400 600 800 1000
Feet

Distance between local cluster and remote modules
X



Watts

40

35

30

25

Power
available to
remote
modules

20

15

10

Two PS-01's, with AWG 16 cable

Distance between local cluster and remote modules

xi

""""" S
This is a plot of power available to a second cluster of modules versus :
the distance between the local cluster of modules (with two PS-01 \
power supplies) and the second cluster. Power consumed in the local :
cluster is shown as a parameter. The cable is AWG 16, 0.0083 ohms \
per loop foot. X

R Wi ATEEEEsesss N gt TRt )
No 1ocal cluster,’ ' X X
(add 20 feet) X : :
\ \
\ \ ‘ : I
-~ cm et e e e e e e e .- : ---------- -: ---------- Pee s emmn—--= ‘
: v Power consumed in local cluster X
\ v 8, 16, 24, 32 Watts '
\ \ (] ]
: ~ : : \
N 1 \
N ! X ' '
N ! . ' \
---- i W R R R C Ry iy i e
t \ : H \
\ \ ' '
] ' '
) : : ' '
\ \ : : s, :
\
: ' : : :
) v
----- - NEN S
\ ' N !
) ' ' X
' : : : !
\ \ ~ : !
\ \ N \ '
\ \ : \ '
......... - - o T
: : J '
\ \ ! : :
\ \ ! \ N
) \ : \ '
o ' \
) ! \ )
\ ¢ N
\ \ : :
“““““““ :‘ - - - - - - ‘-' - o m ., - - - W - o W W - wm e - t - e W WM o WM om om oW W :
' \ ' 5
\ \ N \
\ ! N \ N
X \ ) . -
] ' \
' 1
[} ) v
+ N il i
\ L}
\ )
\ \ N N
\ \ ! ! T
' | N
L] \ f %
] \ \ ¥ ]
v ' ' \
) \ ! N |
| | I ] 1
0 200 400 600 800 1000
Feet



Three PS-01's, with AWG 16 cable

Watts This is a plot of power available to a second cluster of modules versus
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Four PS-01's, with AWG 16 cable
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Five PS-01's, with AWG 16 cable

This is a plot of power available to a second cluster of modules versus
the distance between the local cluster of modules (with five PS-01
power supplies) and the second cluster. Power consumed in the local
cluster is shown as a parameter. The cable is AWG 16, 0.0083 ohms
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One PS-01. with AWG 22 cable
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This is a plot of power available to a second cluster of modules versus .
the distance between the local cluster of modules (with a single PS-01 !
power supply) and the second cluster. Power consumed in the local
cluster is shown as a parameter. The cable is AWG 22, 0.032 ohms |
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A Two PS-01's. with AWG 22 cable

40 b sl “"""""" ------- ot TR EEE T ey [
: : : : :
This is a plot of power available to a second cluster of modules versus :
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power supplies) and the second cluster. Power consumed in the local X
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Watts A Three PS-01's. with AWG 22 cable
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This is a plot of power available to a second cluster of modules versus |
the distance between the local cluster of modules (with three PS-01
power supplies) and the second cluster. Power consumed in the local
cluster is shown as a parameter. The cable is AWG 22, 0.032 ohms '
per loop foot. N
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Watts Five PS-01's, with AWG 22 cable
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This is a plot of power available to a second cluster of modules versus
the distance between the local cluster of modules (with five PS-01 :
power supplies) and the second cluster. Power consumed in the local |
cluster is shown as a parameter. The cable is AWG 22, 0.032 ohms N
per loop foot. . N
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PSC-24 with 35 Volt, 100 Watt Power
A Supply:AWG 16 cable
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This is a plot of power available to a second cluster of modules versus:

the distance between the local cluster of modules (with a PSC-24 X

adaptor and 100 Watt power supply) and the second cluster. Power \

consumed. in the local cluster is shown as a parameter. The cable is .

AWG 16, 0.0083 ohms per loop foot. \
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PSC-24 with 35 Volt. 100 Watt Power

Supplv:AWG 22 cable
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The TransPor

m_In

lection

The following helps you to determine the correct type of modules you need for your system.

Discr M
Switch
# of Input Level
Type Channels Voltage Range Off On Nominal
DIOS16 16 5Vde 24-15Vdc 0-1 Vdc 24-15Vdc 2.2 Vde
DI0S32 32 5Vde 24-15Vdc 0-1Vdc 2.4-15Vdc 2.2 Vdc
DI2416 16 24 Vdc 18-35 Vdc 0-5 Vdc 18-35 Vdc 11.5 Vdc
DI2432 32 24 Vdc 18-35 Vdc 0-5 Vdc 18-35 Vdc 11.5 Vdc
DI4816 16 48 Vdc 25-50 Vde 0-10 Vdc 25-50 Vdc 18 Vdc
DI14832 32 48 Vdc 25-50 Vdc 0-10 Vdc 25-50 Vdc 18 Vdc
DI11516 16 115 Vac 90-130 Vac 0-30 Vac 90-130 Vac 65 Vac
DI11532 32 115 Vac 90-130 Vac 0-30 Vac 90-130 Vac 65 Vac
DI23016 16 230 Vac 180-260 Vac 0-60 Vac 180-260 Vac 130 Vac
DI23032 32 230 Vac 180-260 Vac 0-60 Vac 180-260 Vac 130 Vac
For Counter Modules:
DI0516-C Same as DIO516 with first four inputs, 0 to 65,535 count, 450 Hz count rate
DI0532-C Same as DI0532 with first four inputs, 0 to 65,535 count, 400 Hz count rate .,
DI2416-C Same as DI2416 with first four inputs, O to 65,535 count, 450 Hz count rate
DI2432-C Same as DI2432 with first four inputs, 0 to 65,535 count, 400 Hz count rate
Discr
# of Output Off ma (vdrop) Output
Type Channels Voltage Range Leakage On Current
DOO0116 16 20 to 250VAC 2010 250VAC <2.5 <1.2@ 2 Amps
2 Amps
DO0116-M 16 2010 250VAC 20to 250VAC <2.5 <1.2@ 2 Amps
2 Amps
DO0016 16 S to SOVDC 5 to 50VDC <.250 <1.0@ 2 Amps
2 Amps
DO0016-M 16 5 to 50VDC S to 50VDC <.250 <1.0@ 2 Amps
2 Amps
DO0216-M* 16 5 to S50VDC 5 to 50VDC <.250 <LO0V@ 2 Amps
2 Amps
DO0216* 16 5 to 50VDC 5to 50vDC <.250 <L.0V@ 2 Amps
2 Amps
Note: Maximum Module Output Current is 20 amperes -




Anal In

Moduyl

Type

# of Channels Input Voltage

Ranges- Software selectable per channel

AIC016

AI0008
All516

AIO116*

AI0108*

16

16

mVdc

+12.5m Vdc
+25.0m Vdc

£ 50.0m Vdc

+ 100.0m Vdc
V&

+5 Vde
Thermocouples
J.K-1, K-2, J-DIN,
K-DIN, T,E, C, S, R,
BorN

Same as AI0016
Vdct5 Vde

MVdc
0-12.5m Vdc
0-25.0m Vdc
0 - 50.0m Vdc
0 - 100.0m Vdc
Vde

0-5Vdc

RTD's

Pt(385), (392), (391) 100Q
Ni 120Q

Slide Wire's

Same as AI0116

* Note: The asterick denotes products not currently released for sale




Anal M |

Type # of Channels Output Ranges- Software selectable per channel
A042016 16 0 to 20 mAdc
4 t0 20 mAdc
AO042008 8 0 to 20 mAdc
4 to 20 mAdc
le of P i n
Module Type Watts Consumed
Discrete output 3.7
Discrete input 2.9
Analog out, 8 10.7
Analog out, 16 19.4
Analog input 8 7

Analog input 16 12




Input/Output Module Summary

Module Number of Signal Compatible Power
Channels Levels Bases Requirements

Discrete Inputs

DI23016 16 230 VAC TEO1/TEO2 2.90

DI23032 32 230 VAC TEO1 2.90

DI11516 16 115 VAC TEQ1/TE02 2.90

DI11532 16 115 VAC TEO1 2.90

DI2416 16 24 VDC TEO01/TE02 2.90

DI2416C 16 24 VDC TEO1/TE02 2.90 w/4 ctrs

D12432 32 24 VDC TEO1 2.90

D12432C 32 24 VDC TEO1 2.90 w/4 curs

DI4816 16 48 VvDC TEQ1/TEO2 2.90

DI4832 32 48 VDC TEO1 2.90

DIOS16 16 5VvVDC TEO1/TE02 2.90

DI0S16C 16 5VDC TEO1/TE02 2.90 w/4 ctrs

DI0532 32 5VvDC TEO1 2.90

D10532C 32 5vDC TEO1 2.90 w/4 ctrs

Discrete Outputs

DOO0116 16 20-250 VAC TEF09 3.70

DO0116-M 16 20-250 VAC TEF09 3.70

DO00116 16 5-50 vDC TEF09 3.70

DO0016-M 16 5-50 VvDC TEFQ9 3.70

DO02116* 16 5-50 VDC TEF09 3.70

DO0216-M* 16 5-50 vDC TEFQ9 3.70

Analog Inputs

AI0016 16 mV/VTC TEO7 12

AI1508 8 mA/V TEOS 7

AlO116* 16 mV/VRTD TEO06 12

AI0108* 8 mV/VRTD TEO06 7

AJl1516 16 mA/V TEOS 12

AI0008 8 mV/VTC TEOQ7 7

Analog Outputs

A042008 8 mA TEQ3 10.70

A042016 16 mA TEQ03 19.40

* Note: The asterick denotes products not currently released for sale




Speed: 375 Kbits/second

Wire: Shielded, twinaxial cable

Distance: Up to one mile wire distance from the host computer in both directions
Error Checking: CRC-16, Watchdog Timer

Transmitter: Frequency Shift Keying (FSK)

Detector: FM

Module Diagnostics
Power Up Diagnostics:

Internal voltage within range
All RAM memory
CPU diagnostics
ROM checksum
EAROM checksum

Run Time Diagnostics:

Watchdog Timer




Physical Specifications

Module:
Height 9.5 inches (24.1 cm)
Width 3.9 inches (7.37 ¢cm) Input
4.1 inches (10.4 cm) Output
Depth 4.1 inches (10.4 cm)
Termination Base:
Height 8.6 inches (21.8 cm)
Width 5.1 inches (12.9 cm)
Depth 1.6 inches (4.1 cm)
Assembled:
Height 9.5 inches (24.1 cm)
Width 5.1 inches (12.95 cm)
Depth 4.25 inches (10.8 cm)
Weight:

2.0 Ib. (0.90 Kgr) Input*

2.25 Ib. (1.02 Kgr) Input with base*
2.87 1b. (1.30 Kgr) Output*

3.12 1b. (1.42 Kgr) Output with base*
*with shipping container

Shipping Container Dimensions:

Base: 10.5 x 8.25 x 3 inches
(26.67 x 20.95 x 7.62 cm)
Module: 14 x 7 x 6 inches

(35.56 x 17.78 x 15.24 cm)

Standards

Designed to meet UL (Underwriters Laboratory) and CSA (Canadian Standards Association) specifications.
NOTE: Specifications and designs are subject to change without notice.
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