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Disclaimer

The information provided in this document is reliable at time of printing. However, Keynes Controls
assumes no responsibility for inaccuracies or omissions, or for the use of this information, and all use of
such information shall be entirely at the users own risk. Prices and specifications are subject to change
without notice. No patent rights or licenses to any circuits described herein are implied or granted to any
third party. Keynes Controls does not authorize or warrant any Keynes Controls products for use in life
support or aircraft control, or safety critical applications
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Trademarks

NetPod is atrademark of Keynes Controls Ltd.

Intel and Pentium are trademarks of Intel Corporation

DASYLab and DASYTEC are trademarks of DATALOG GmbH
DIAdem isatrademark of GFS

HP-VEE isatrademark of Hewlett Packard Corporation

Citect isatrademark of Ci Technologies Pty Ltd.

Labview isatrademark of National Instruments

Microsoft, Word and Excel are trademarks of Microsoft Corporation
Lotus 123 isatrademark of Lotus Corporation

DATSisatrademark of Prosig Ltd.

Warranty

The manufacturer warrants this system to be in working order for a period of one year from the date of
shipment. If this product failswithin one year of the warranty period the manufacturer will, at its option,
repair or replace the product at no charge except as set forth below

Warranty service will be furnished on an exchange bases. The manufacturer may repair or replace your
product with a new or reconditioned one. Any replace components or parts become the property of the
manufacturer

No warranty is expressed or implied for products damaged by accident, misuse, abuse, acts of god, or
unauthorized modification. No warranties apply after the one year warranty period.

To obtain warranty service described herein, deliver the product, along with proof of purchase date to any
of the products authorized distributors during the warrantee period. The owner agrees to insure the
product and assume the risk of damage or loss in transit, to pay in advance al shipping charges, and to
use the original shipping container (or equivalent)

The manufacturer is not liable to any purchaser or end-user for any damages including, but not limited to,

lost revenue, loss of wages, loss of savings, or any other inconsequential damages arising from the
purchase, use, or inability to use the product.

CE-Certificate

This equipment isin compliance with the following regul ations:

EN550022 Class B
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Safety Instructions

Please read and follow these important steps:
1. Follow al warnings and instructions marked on the product
2. Unplug this product before cleaning it or connecting it into sensor inputs or network

3. Use adamp cloth with mild soap to clean this product. Do not apply cleaner directly to the unit. Do
not use volatile or abrasive cleaners on this product.

4. Do not place this product on an unstable surface where it may fall

5. Do not block or cover the units ventilation's openings. Also never place this product near or over a
radiator or heat register, or in abuild in installation unless adequate ventilation is provided

6. Operate this product in accordance with its rated power specification.
7. This equipment must be properly earthed
8. Do not alow foreign matter to enter this product

9. Do not attempt to service this product yourself. Opening or removing covers may expose dangerous
voltage points. Refer al repair work to qualified service personnel

10.Unplug this product from the mains source, do not operate it, and immediately seek proper services
proper servicing if:

?? The power cord or plugisdamaged or frayed

?? Liquid or foreign matter has entered the product

?? Damage to the |IEC main power connector

?? The product has been exposed to rain or water

?? The product has been dropped or damaged

?? The product exhibitsa distinct changein performanceindicating a need for a service

11.0nly use UL listed/CSA certified power cords rated to 3A 250V minimum (VDE approved or
equivalent)
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1

6.

INSTALLATION CHECK LIST

In order to ingdl and operate a NetPod data acquidtion and control system, ensure that the
following operations have been undertaken:

Each ingrument is supplied with a detailed configuration sstup sheet. Please ensure that your
sysem meetstheingrument order.

Local Area Network Operations

Ensure that the network card is installed and configured. Get your network administrator to test the
card prior to using it for control operations. Alternatively you can see if the network card is operating
correctly by examining its properties from the Device Manager package within the Windows operating
system.

Obtain and record the Network 1P addresses to be assigned to the NetPod instruments.

You should obtain IP details to be assigned and used by the NetPod instruments from your network
manager. All of the instruments are supplied with a unique IP address already assigned and should
operate directly upon most networks without user intervention.

Ensure you have a copy of the latest version of the NetPod manager software. This software will be
supplied on the CD shipped with your instrument. Y ou can obtain updates to the driver software from
the Keynes Controls Web site,

Using the Install Wizard, load and configure the NetPod software. You can set the software to run
automatically when you boot the PC or activated via an icon from the main system screen.

Ensure that al network connections used to link the NetPod units to the hubs are operating correctly for
10BaseT operations or that the coaxial cables are correctly terminated for 10Base-2 operations.

Ensure that suitable mains power supply outlets are available for use with the NetPod units.

Serial Port Operations

The operations shown below are to be followed for both RS-232 and RS-485 serial data operations.

1. Ensure that the serial port is installed and operating correctly. You can see if the serial port is
functioning correctly by examining its operating properties using the Device Manager package
contained within the operating system software.

2. Obtain a copy of the latest version of the NetPod manager software from the Web or directly from
Keynes Controls when you purchase the hardware.

3. Ensure that suitable mains power supply outlets are available for use with the NetPod units.

4, Make sure that the serial interface cables are tested for continuity before being used for control
operations.

Hardware Test

1. Before each NetPod is deployed power on each unit in turn.

On applying power to the instruments you will observe the power status light will illuminate and the
Receive and Transmit LED status lights will flash on and off. If the status lights do not illuminate then
check that the mains power outlet is operating correctly. If you are still having problems then please
contact your supplier for advice before returning the units for repair.
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Ingtallation Quick Guide

wh e

Toingtall the system do the following:

Attach the NetPod instruments to the network
Install the software on the driver CD

Test that the instrument is operating correctly by running the Pod Manager software.

a  Select configure from the NetPod icon on the task bar
b. Select Scan Network from the Config menu
Run your applications programs

Page 12
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2 Nework Specifications

21 Introduction to Networks

The following chepter summerises the technica pecifications for the RS-232, RS485 and
Ethernet networks that can be used to trangmit data from the NetPod ingrumenteation. The
Ethernet networks described below are only those that can be directly connected to the instrument.
Daa can be eesly passed to many different families of Ethernet usng sandard networking
products.

2.2 Ethernet Networks

Subnets are used when configuring networks condgting of severd different grings, for example
connecting users on an office based LAN when the users are located at different Stes The routes
on a network will not know the exact location of each node (NetPod or user). Ingtead a router will
only know about a subnet address. It will read each packet on the network, usng complex
addressing protocals and determine the gppropriaie destination for the data packets The packets
will be repackaged and tranamitted to the next stage of the network.

Routers do not care what kind of hardware the LAN segments use, but they should run software
conforming to the same network protocol. Routers often contain automatic identifications and
transmission routinesfor detafrom DecNet, IP, IPX and XNS.

2.3 Internet Addressss& Classes

The Internet address is a unique 32 bit address that is used in dl communications with the host
sysems. The address uniquely identifies the network and the specific ingruments that are to
operate on it. The number of address bits that define the network and the number that define the
host vary according to the dass of the address. There are three main classes of |IP addresses-dass
A, dassB anddassC.

A Class A address has the first bit set to 0 with the next seven bitsidentifying the network and
the last 24 bits identifying the host. The first byte of a class A network is always less than
128. Whereas a class A network can be made up of millions of hosts, there are only 128 class
A network numbers available. Example 15.0.0.0

A Class B address has the first two bits set to 1and O with the next fourteen bits identifying
the network and the remaining sixteen bits are used to identify the host. The first bytein a
class B network is aways between 128 and 191. Example 132.41.0.0.

A Class C address has the first three bits set to 1 1 0 with the next 21 bits being used to
identify the network and the last eight bits to identify the host. The first byte of a class C
network is always between 192 and 224. Where as there are millions of class C network
numbers, a class C network can only have a maximum number of 254 hosts attached.
Addresses between 224-255 are reserved. Example 195.215.122.0.
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24  Stingthe Sub net mask

Sub-netting is amethod of dividing up large networks to comply with the hardware topology or
organisttiond condraints. A subnet modifies the standard IP address dructure by using host
address hits to extend the network address. In brief, a subnet moves the dividing line between
network and host address portions to creete additionad networks known as subnets. For small
networks subneting is not reguired unless imposed by organisationd or physical Ethernet
condraints. The maximum length of cable for thick Ethernet is 500 metres and 300 metres for thin
Ethernet.

Sub-netting is commonly used on large networks. A subnet mask is gpplied to the IP address to
define the subnet on a network to which a particular machine is defined. Thanks to subnets, large
dtes can have interconnecting networks regardiess of the length of cabling required. The subnet
mask need only be st if you have multiple interconnected networks a your ste that are usng the
same network address.

An Internet address is divided into a network portion and a host portion. The address dass
determines where the 32 bit Internet address is divided to give the network part and the locdl part.
The locd part is then divided into two parts according to the subnet mask. One extends the hits
dlocated to the network part and identifies the physica network. The other identifies the hog. If a
hit is s& in the subnet mask, then its equivdent hit in the Internet address is interpreted as a
network bit. Conversdy, if a bit is off in the subnet mask, its equivdent in the Internet address is
interpreted as belonging to the host part of the address.

Thefollowing is an example of how aclass B network can be divided into smaller
interconnected networks by using subnets.

DO NOT DIVIDE YOUR NETWORK UNLESSYOUR SYSTEM ADMINISTRATOR
SPECIFICALLY ASKSYOU TO DO SO.

Origina network:
IP Address Default Subnet Mask Networ k Host Address

130.47.200.5 255.255.0.0 130.47 200.5
130.47.100.10 255.255.0.0  130.47 100.10
130.47.25.23255.255.0.0 130.47 25.23

I nterconnected networks with subneting:
IPAddress Subnet Mask  Network  Host Address

130.47.200.5255.255.255.0  130.47.200 5
130.47.100.10 255.255.255.0 130.47.100 10
130.47.25.23255.255.255.0  130.47.25 23

Whether subnets are used for easier network administration or because of physical cabling
constraints, the subnet is an entity that is understood only within the context of that particular
network. All subnetted machines are seen as being on one network unless the machines on the
other networks are configured to understand the subnets of the specific networks using
subneting.
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IP. Address Basics

I P uses a numeric address to define each node (NetPod or User) on a network. IP version 4
most common protocol relies on an address method that comprises a series of 4 numbers
separated by periods, called octets. A typical |P address may look like this:  23.1.0.19

The numbers are called octets because in their binary form they have only eight bits. These
eight bits provide 256 combinations, so each octet can represent numbers between 0 and
255.

Thefirst octet of an |P address indicates the class of address, for example, if the first octet is
a number in the range of 1 through 127, the address is Class A address. If the first Octet
address is in the range 128 to 191 then it's a Class B address. Finally if the first Octet is 192
to 223 then it isa Class C Address.

Generally, the remaining Octets determine the network addresses for different network
nodes etc. The first Octet address determines the type of address the unit is operated under,
the use of other Octets varies according to the type of address.

Class A Addresses

Only thefirst octet is used to designate the network address; the last three octets
describe unique addresses for network nodes (instruments and users etc. ).

Class B Addresses

Use the first two Octets to designate the network address and the last two Octets to
determine the final unique node address. Each Class B address can only have 65000
unique addresses.

Class C Addresses

Use thefirst three Octets for the network address and only the last Octet for node
addresses. Each Class C address can only support 254 nodes.
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25

Microsoft Networks

Microsoft network alows severd computers to share resources such as files and printers, and
dlows the tranamission of data usng TCP/IP It is this later functiondity that alows data from
the NetPod to communicate with Windows programs.

Microsoft has provided a utility cdl "ping' for tesing. Ping is a smple diagnodtic program for
testing the connection between sysems on a network. The command can be run from an MS
DOS prompt. The command can dso be run from mogt other non-Microsoft operating sysem
computers.

The use of thiscommand is shown bdow:

ping <IP addr ess>
e.g. ping 12.34.56.78

Reply from 12.34.56.78 bytes=32 time=2ms TTL=32
Reply from 12.34.56.78 bytes=32 time=2ms TTL=32
Reply from 12.34.56.78 bytes=32 time=2ms TTL=32 (Successful )

eg. ping 12.34.56.78

Requested Time-out
Requested Time-out
Requested Time-out (Commsto instrument failed. 10Base-2 & 10BaseT LAN)

Please enaure that the host computer is in the same network as the target (this normaly means that
thefirst number of the addresses are the same. (See Networ k Classesfor further information)

The IP address of the hogt should be read from the IP Address tab of the TCP/IP protocol service
bound to the network card sdected from Control Pand->network. On some systems thet 1P
address is obtained automaticdly from a centrd server, in which case consult you network
adminigter for information on your network configuration.
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26 Routers

Routers work at the Network layer of the OS modd. Unlike bridges, routers don't know the exact
location of each node. Ingtead routers only know about the subnet network addresses. The router
reeds the address information for each packet or frame passing through the device, and uses
complex network addressing procedures to set gppropriate destinations, before it repackages and
tranamitsthe datato the correct location.

Routers play an important role in connecting LANS to the Internet, intranets, and other outside
networks. When a connection to the Internet is made from a LAN, you are actually connecting
your LAN to the Internet service providers (ISP S)LAN. A router is the portal between your
LAN and the ISP's LAN. The router only sends traffic addressed to the different nodes across
the Internet connection and, in theory, it only allows desired packets onto a LAN.

LAN segment "A" —— Paod User Pod —‘

Router

Leased Line,
Fibre optic cable
or other connection

Router Router

LAN Cables LAN segment "C"

— Pod Pod User Pod User Pod

LAN segment "B"

Routers in a large LAN network can use the interconnecting circuits as
alternative routes for data traffic. If the circuit hetween Segment A and B
fails then traffic for B is sent via seqment C.

Figure 1 LAN Router Layout
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27

Bridges

Bridges are usd to link local network cables together. They can link network LANS to networks
condging of leased lines to tephone exchanges etc. The two main purposes of a bridge are to
extend the network and to segment traffic. Bridges can send data packets and frames between
various types of media Bridges can send packets between different types of media (Networks)
but they only forward dataif the node to which daais to be sent is on the adjacent network. Asa
result unessentia data is not passed onto network traffic and. the bridges can remove non
essentid datafrom network operations.

A bridge reads the designation address of the network packet and determines whether the address
is on the same segment as the originating gation. If the designation Station is on the other Sde of
the bridge, then the bridge sequences the data traffic onto that cable ssgmernt.

Bridges are catagorised aslocal or remote Locd bridges link cable ssgments on aloca network.
Remote bridges link cables to leased or dedicated long disance network systems. The important
point to remember is that you only require a single bridge to link two physicdly close cable
segments, but you will require two remote bridges to link two cable ssgments over long
interconnecting span of media

CASCADED BRIDGE TOPOLOGY

LAN Segment "A" | Pod User Pod
Bridge
Pod User Pod
LAN Segment "B"
Bridge
Pod User Pod | LAN Segment "C"

BACKBONE BRIDGE TOPOLOGY

LAN Segment "A" | Pod User Pod —\
Bridge
LAN Segment "B” | Pod User Pod Bridge
Bridge
LAN Segment "C" | pgd User Pod J

Figure 2 LAN Bridge Layout
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28

| EEE 802 Specification

The IEEE 802 ddails the specifications for alarge family of andards details for the dectricd and
physica connections used in locd area networks, developed by the IEEE (Inditute of Electricd &
Electronics Enginesring)

|EEE 802.1D

An IEEE media-access-control level standard for use with InterLAN bridges. Used to link
|EEE 802.3, 802.4 and 802.5 networks.

|EEE 802.2

An |IEEE standard for data-link-layer software and firmware. Used with IEEE 802.3, 802.4
and 802.5 networks.

|EEE 802.3 10BaseT

An |EEE standard describing 10-Mega bit-per-second twisted pair Ethernet wiring system
using base-band signaling. This system requires a wiring hub for communication operations
between nodes.

| EEE 802.3 10Broad36

This IEEE specification describes the long distance type of Ethernet cabling with a 10-
megabit-per-second signaling rate, a broad signaling technique, and a maximum cable-
segment length of 3.6 Km.
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29  Seial Port Specification
Therearetwo serid ports on the NetPod system:

RS232 interface port for connecting directly to a PC over short distances
RS-485 interface port for connecting multiple NetPods over longer distances

The bandwidth of these ports is pre-set to 9600 baud, and time sequenced sampled déta is not
supported. In addition, only one PC can receive datafrom a NetPod unit.

Y ou should use these interfaces in the following situations:

1.  Wherethe host computer does not have Ethernet interface
2. Wherethe cabling does not support high bandwidth signals
3. Whererapid data captureis not required

The NetPod driver under serid port operation is a polled sysem. Every 100ms or o, the driver
requests data from a NetPod. The ingrument replies to the request and transmits information for
processing. When using multiple NetPods over an RS-485 network, the requests are sequenced.
i.e. podlispolled, then pod2 and so on.

The RS-485 network can support, both physicaly and logicdly up to 32 NetPods. The Physcd
limitations are governed by the ITU specifications The logicd limitation is governed by the
network node numbers. This number is taken from the lagt 5 bits of the |P address of the NetPod.
Therefore, if you are connecting multiple NetPods on an RS-485 network you should ensure that
thelagt digit of the P addressare dl different and lessthan 32.

The RS-485 network is a 5 wire system (2 pairs of sgnd plus earth). One par of these pairs
contains the dgnds from the hog to the NetPod. The other pair contains the signd from the
NetPod to the host.

To interface RS-485 network to a PC you have two options. Either you can use a serid port card
that directly supports RS-485, such as a Control Rocket Port card (see http:/Awww.comtrol.com
for further information). Alternatively you can use a R232 to RS-485 converter such as a any of
the KK systems K422 series products (see www.kksystems.com for further information).
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210 Twiged-Pair Ethernet -- Specification

The following page summerises the technical specifications of the Twisted-Pair Ethernet network.

1.
2.

Transmission - 10Mbps baseband.
Star layout.

The most common cable typeis 24 AWG, unshielded twisted-pair standard telephone wire,
There are different levels of UTP wiring that range in their category of quality. Thelevels
used for Ethernet are category threeto five.

Central wiring hubs are utilised as concentrators to interconnect individual 10BaseT drop
cables to workstations and LAN devices.

The maximum segment length per UTP drop cable is 100 meters. This may vary depending on
the wiring hubs and NIC manufacturer.

See Figure 6 for typical layout
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211 Nework Sdection - How it isdone

The choice of network for which data is to be accessed from an indrument is not sdected viaa
software command. It is carried out automaticaly by the control sysem contained within the
ingrument.

The ingrument scans the various network ports i.e. the coaxid connector for 10Base-2 packets,
the RM5 interface for 10BaseT packets and the serid port for RS-485 and RS232 data requedts.
Upon detecting a request for data from a port, the instrument then presumes that only that
gpecified communication port is going to be used for datatranamisson.

Y ou cannot obtain data from several communication ports simultaneousdly.

Ethernet - Insart the Ethernet twisted pair cable into the RI5 socket mounted on the front pand of the
ingrument. The cable connects the indrument to a hub. The Link gatus LED will illuminate as
soon as network packets are detected. The link LED is used to show that the network dircuit is
complete and operating correctly. The indrument will auto-detect the network packets and
respond using this port.

REMEMBER. Stop network operations while connecting the instrument to a 10Base-2 LAN

RS232/RS485 - Connect a suitable serid port interface cable to the 9 Pin D connector mounted on
the front of the instrument. Upon requesting data the ingrument will detect that the
serid port isin operation and pass data athe desired rate acrossthisinterface.
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212 Ethernet LAN - NetPod Ingallation & Configuration

10.

11.

The following page details the actions to be followed to ingdl and configure a NetPod for use on
a 10BaseT locd aea network. Note a 10BassT hetwork utilises hubs for communication
between hogts and NetPod instruments.

Ingructions

Ensure that the NetPod manager software onto the host PC.
Connect amains supply to the NetPod instrument. The power status LED will illuminate.

Y ou can connect both 110V and 230V AC mains suppliesto the NetPod. The integral power supply
auto detects the mainsinput level.

The Transmit and Receive status lights will flash on and off slowly in sequence. The illumination of
the Tx and Rx status lights are used to show that the NetPod is operating correctly and is scanning the
communication interfaces for data.

Ensure that all of the NetPod instruments are installed and connected to aport on a hub. Thelink to the
hub isviathe RJ45 connector which isfound mounted on the front panel of the instrument.

Once the instrument detects network packets, which indicates that the 10BaseT network has been
detected, then the Link Status LED will illuminate.

Start the NetPod manager software on a machine which is connected to the same network asthe
instruments. Connection to the instruments may be viaa gateway or directly to the hub.

The NetPod manager software will show on the main results screen the type of network for which
traffic has been detected. For 10BaseT operations the results screen will display the network type
Ethernet.

From the main menu select the Configure option. A further list of menu optionswill appear under this
menu item.

Select the Scan Network option. A menu will appear on the screen showing that the software is scanning the network for
datagrams originating from the NetPod instruments. As each instrument is identified its name is shown on the program
main screen.

The link status light on each of the NetPod will illuminate when communication between the PC and
the NetPod unit is obtained. Data is broadcast by the instrument and detected and recovered from the
network by the NetPod manager software.

To start data recording operations select the File option from the main screen. Using the mouse pointer
or cursor keys select the Run Mode menu option. A tick mark will appear adjacent to this option and is
used to indicate that data recording operations are underway.

The Recelve and Transmit status lights will appear to flash on and off together on al instruments
connected to the network. The faster the illumination the greater the sample rate. For sample rates
greater than 100 Hz the Rx and Tx status lights will give the appearance of being continuously
illuminated.
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If two hubs are connected in series, repeater delay shortens the permitted distance. The effect is worse

in fast Ethernet. Slower hubs, as classified as Class | repeaters, can't be series connected in fast

Ethernet. Faster, Class |l repeaters must be 5 meters or less apart.
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213 Searching For Instrumentson a network

The searching for NetPod units on a network is only rdevant when using a loca area network
(LAN) for datatransmisson.

1) Activate the driver software.

2) From the default driver Window select the Configure menu item.

3) Select the Scan Network option.
The Scanning Network Window will appear and the software will start examining the network for data
packets originating from one of the NetPod units. All operating system functions will be suspended
until this actionsis completed.

The Window will completely fill with the small blue rectangles and then disappear. This action will take
about 20 seconds.

4)  Oncompleting the scanning network operation all of the detected NetPod units will displayed on the
default driver screen.

Scanning Network for Pods

e e i e e e e e i

Figure 6 Scanning Network Window



NetPod User Manual Version 1.10 Copyright Keynes Controls 2005 - 2006 Page 27

214 LAN Switches

L.ANN switches are usad to connect one type of Ethernet network to another were the two
networks are operding a different speeds. Common gpplications are connectinglOMBaud
(10Base-2/ 10BaseT) to 100MBaud (100Base-T) or Gigabit Ethernet. The switching of packets
from one network to another network operating at a different rate is more complex operation
than those supported within norma hub.

When udng switches the network packets have to be managed efficiently. The packets ae
filtered to ensure thet only the traffic that has to cross from one network to the other through the
switch are processed.

Traffic raes on the high soeed sde of the switch may be gregter than supported on low speed
dgde The switch processes packets a different rates by detecting, usng the control protocols,
the hosts which reguire to transmit and receive daa over the network. Only if a packet is
required to cross between two networksisit processed.

Switches often come complete with ahub, and are referred to as switch/hubs.

Switches are available from many sources.

3COM http://www.3com.com
Netgear http://www.netgear.com

Ethernet Switch

i et

10Base-2 LAN
NG
100Base-T LAN

Figure 7 Ethernet Switch
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215 Ethernet Hubs

Hubs are required for 10BaseT/100Base T (twisted pair) network configuretions in order to
connect devices together. Twigted pair networks are generdly more rdigble than 10Base-2
networks as any bresk in the network will only affect onelink.

Twided pair networks contain two pars of wires. one to received data and the other for data
trangmisson. The hub takes the tranamitted data from one node, and places it onto the receive
linesfor the other nodes, enabling dl devices connected to the network to receive the deta
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3 10Base-F—FibreOptic Ethernet

3.1 Introduction

Fibre optic cable offers for greater distance between gations than can be achieved with coaxid or
twided pair cables Didances of severd kilometres can be achieved without any need for
repegters that regenerate the signd. In addition to the long tranamisson lengths, fibre optic cables
providetotal immunity to eectrica noise.

The 4000 saries range of ingruments are fully integrated onto the 10Base-F fibre optic Ethernet.
Once connected to afibre optic LAN the ingrument operates in exactly the same manner asif it is
connected to 10base2 or 10baseT network.

32  FibreOptic|ngtallation — NetPod 4000

The NetPod 4000 s=ies is connected to the 10base- LAN using a media converter. The media
converter is attached directly to the insrument DSP card via the 25 way AUI port. Note The AUI
port used to connect the 10base-F media converter to the ingrument is the same port used to
connect 10Bas22 interface. It is not possible to connect 10Base? Ethernet to the 4000 unit a the
same time as the 10Base-F fibre optic. Figure 9 shows a photo of the media converter mounted
indde your ingrument. Figure 10 shows a photograph of the AUI cable.

Mounting hole
SQE Switch — Do not adjust

e A : / LED statuslights
AUI Port —> 4 ol @ o

Tx Fibre Optic Port

<+— Rx Fibre Optic Port

Figure 8 - Media Converter PCB

Mounting hole

In order to provide the extended temperature range of the Media converter, the unit is mounted
indde the temperature controlled NetPod endosure as shown in Figure 11 and fagtened to the
bottom right hand sde of the cabinet using the case mounting holes provided in the circuit board.
The media converter is screwed to the case usng 2 pladic balts and spacer washers. It is
important thet the plagtic bolts are used in order to prevent eectrica shortsto the NetPod case.

The media converter is supplied with an SQE switch. This is factory set and should not be
adjusted.
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Figure 10 shows the AUI cable used tc
attach the media converter to the DSP
card.

Figure9 AUI Cable

3.3 AUl Cable Pin-out connections

The fallowing table shows the cable connections used to connect the media converter to the DSP

mother board:
15 way media converter 25 way DSP connector
13 13
12 24
10 22
9 23
6 25
5 12
3 10
2 11

Figure 11 shows the
media converter mounted
within the NetPod
enclosure. Ensure that
only plastic mounting
bolts are used to secure
the PCB to the enclosure.

Figure 10 Media converter installed within enclosure
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34

35

3.6

Sdecting Comms. Port —10BaseT or 10Basef

The ingrument is supplied with a 10baseT interface dong with the 10BaseF media converter.
The sdection of which port is to be usad is carried out in just the same way as is done for
10Bas=2/10BaseT operaions. Once powered on the ingrument scans the network ports looking
for a readiwrite request or, for the Ethernet ports to detect packets being sent across the LAN. The
ingrument automaticdly assigns the active interface to be the fird one on which traffic is
Oetected.

To change the port operations you must power off the ingrument. When it restarts you must
ensure that only the single communication for which you reguire data transmission operations to
be usad taksto theinsrument.

Connecting the Instrument to a Fibre Optic Hub

Attaching the ingrument to a Fibre Optic 10base-F hub is a smple matter. Smply connect the
individud fibre optic cables from the Tx and Rx ports on the converter to their equivadent port on
the hub. Please check the hub manufacture details for the exact layout.

Ivkdia Eefer to instructions sapplied
Cornee Her with the hub for e xact cormection de tails
T3
R
NetPoc

R T Rz Tw Fx T« Rz Tw

10Baze-F HUB
Figure 11 Connection to fibre optic hub

Direct connection - Ingrument to PC using 10Base-F media converter

It is possble to directly connect the instrument to a computer supporting a 10Base-F interface
without any requirement to firs connect to a hub. The computer must have its own 10BaseF
Ethernet interface and should be connected to the instrument as shown below:

: Host comp wer
Lo 10Base-F Interface
Conwertar
Tx [ >< ] Rx
RH= [ ] T=
Cross over T T T
MatPod d0ii < >

2.0km (Maximum dist
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3.7  Technical Spedification —Media Converter

The media converter provided with theinstrumentsisaD-Link Model DE-584. The specifications for
thisunit are:

Standard |EEE 802.3 FOIRL.

Two ST FOIRL connectors for 10Base-F fibre optic connections.
SQE enable/disable switch.

Transceiver-to-transceiver maximum cable length: 2.0 Km
Transceiver-to-transceiver minimum cable length: 0.5 m
Transceiver-to-host maximum cable length: 50 m

Transmission rate: 10 Megabits per second.

NI IIIISN

3.8 Ingrument Layout — 10baseF Interface

The photograph below shows the layout of the insrument with attached 10Base-F fibre optic
Ethernet adapter. A mains power supply filter is supplied integrated into the IEC connector.

Ty
. 3) ad e

CHANNEL & CHANNEL t

Fibre opti
Tx

KEYNES
ONTROLS 5
DATA AZCLISITION STSTEM = ; =

Fibre opti
Rx

Fuse Mainsfilter
10BaseT Port L &
(Surge protection’ Power switch

39 SoftwareOperationsusing 10Base-F Ethernet

The NetPod 4000 operaes across a 10BaseF Ethemnet LAN in exadlly the same way &s it
responds across a 10base?/10baseT Ethernet LAN. Once the indrument is connected to the fibre
optic network and powered up, $mply scan the network using the driver software and you will
observe the instrument appear on the ingrument within the main driver window.
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4 DataTransmisson Protocol

41

42

43

Thefollowing chapter describes the data transmisson operations of the NetPod.

The pods operates using a non-pre-emptive packet sending sysem i.e. when a run commeand has
been sent to an ingtrument it responds by sending at regular intervals the data to the host computer
gydem. Dda is sent from the ingruments to the User computer systems in the form of daa
packets.

The data from the input channels is broken into packets call UDP datagrams.
Note. up to 16 samples can be sent in any particular data packet.

Small Packet Sze

Advantages: Datais returned to the host computer system very quickly (ideal
where short response time is requires, i.e. real time operations are essential)

Dis-advantage: small packet size resultsin high network overhead

LargePacket Sze

Advantage Large packet sizes provide efficient use of network traffic. Datafrom
each analogue channel is easily packed and sent across the network.

Disadvantage: Data packets are sent slowly across a network making them ideal
for use in control system loops. PID etc.

Broadcag vs Snge-Hogt Operations

When a dngle Us/Operaior is accessng data from the ingruments, and standard PodMing
goplication software is in Run mode, the ingruments send data only to the snge computer
system. All other computers connected to the network, using a sandard network interface card
will ignore the data from the NetPod. The software contained within the network card filters out
ingrument packets from the gandard user operations i.e. print servers etc. and enables normal
network operationsto be undertaken.

However, should mare than one user be running the Pod Manager software, then the ingruments
sends specid packets cdled broadcast packets ingtead of the norma datagrams. The broadcast
packets will be received by every computer sysem connected to the network which results in a
amdl overhead in processng for machines thet have nothing to do with the acquisition of daa
from the ingruments. The user of broadcast packets enables many users to access and process
datafrom the instruments smultaneoudy yet independently from each other.
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44

For the mogt efficient use of the Ethernet network for data trangmisson operations, then only one
user should be running the Pod Manager software a any one time. This is egpecidly the case
when high sample rates are required.  Should data be required for more than one user, then it is
recommended that the computer running the Pod Manager software re-sends information to the
next PC after it has been processed.

Data retrangmisson can be undertaken by third party software supporting TCP/IP functions, or
by NetDDE, For user software which can send a NetDDE Poke command to a channd being
sanpled a 1 KHz should this channd go above a threshold leve, then condderably lower
processing overhead will be required than would be the case if 1000 packets datalsec were being
transmitted across a network to each user. Notee Most SCADA packages have the fadility to share
processed datain thisway.

Data Synchronization

One of the important features of the NetPod ingrumentation is the integra synchronisation
operations avalable between ingruments across an Ethernet network. These operations enable
widdy separated unitsto be combined to provide gatic aswell as dynamic measuring sysems.

The ingruments are kept in synchronization by requedting, a regular intervas the current time
from each pod. The time returned from each instrument is examined and compared to the magter
clock within the processing system. If the drift between instruments is grater than a presst amount
then the dock within the insrument is resst. The resolution of the dock within the pod is
condderably gregter than that of the PC .i.e. 10usfor the instrument againgt 20msfor the PC.

The synchronization packets are sent every 5 seconds across the network to each ingrument. so
thet the time skew between insrument clocksis very low (1 - 2 microseconds). The timing within
the indruments surpasses that avalable within nearly dl processor systlems unless extremdy
accurate precautions are made to improve time kesping.

This use of the synchronistion pulses for maintaining timing between insruments across a
network ensures that there is low skew between samples on the input channds. Typicd skew
between and ogue inputs on adigributed network is < +1ms.

Improved Synchronisation

It is possible to supply instruments with enhanced data synchronistion capability by
using temperature compensated real-time clocks instead of the standard clock. This
feature will allow skew between channels to be considerably less than the 1ms stated
for standard production units.
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45 Datagram Congruction

The figure bdow shows how the datagrams used to transmit data from the NetPods to the
goplications software are congructed:

Ethernet frame Source address
Destination Address
Frame type

[.P. Header source P address
Destination P address
Length
Flags and checksum

TCP Header source Port
Destination Paort
Length
Sequencefacknowlegement

Metpod Data Fod ldentifier
Mumber of samples

sample n Channels0..15 + digital
Sample n+1 Channels 0..15 + digital
sample n+2 Channels 0..15 + digital

Figure 12 Datagram Construction
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5 Driver SoftwareOperations

51

The Keynes Controls NetPod manager software is the package provided by Keynes Controls
when you purchase any of our network products. The software operates under Microsoft
Windows 95, 98, 2000 and NT operating systems. The following operations are supported:

Password Protected Operating Environment
Starting & Stopping data acquisition oper ations.
Channe Configuration.

Data Recording.

Calibration Operations.

Sensor Selection.

Multi-user operations.

Real Time Display

Multi-instrument Oper ations.

All of the graphical operations of the driver are identical no matter which network is being used to
gather data

Upon ingdling the driver software and up on initidisation, the NetPod manager scans the serid
and local area network interfaces within the host sysem for Pod traffic. If any traffic identified as
originaing from NetPod indruments then the software auto-configures the instruments for
operation. All the user need do s to assign channd names to the insruments that can be used to
eadly identify the source of data

Password Protected Operating Environment

The PodMng driver software provides a passwvord protected operating environment. There are
two modes of operation Admin and Operator.

Operator mode enables data to be presented to third party applications software but prevents any
changes of configuration and data tranamission operations from the driver of third party software.
You cannot change any indrument configurations or dart and sop the data transmissons.
Operator mode operations areided where you require terminasto display dataonly.

Admin Mode enables full configuration of the ingruments. You can sdect and configure any
ingrument operation.
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52  SoftwareModeChanges
To change the mode of operation of the driver software:

From the Default PodMng Window select File > Access Control

= Access Control M=lEd

Enter Pazgward far access contral *  User

Il " Operatar

 OK X Cancel |

Figure 13 PodMng - Access Control Window

The Access Control Window will appear. Enter your password.
Select the Mode of Operation
Press the OK button to activate the mode change.

When the Access Control Window disappears you have changed operating modes.

Page 37
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53 Sartingand Stopping Global Data Acquidtion Operations

The driver software dlows the user to have full control of dl agpects of the data acquistion
operdions of the ingruments. You can dat and dop dl daa acquidtion operations for dl
ingruments smultaneoudy across a network or individualy to a dedicated unit. The am of this
section is to describe the data acquidtion operations that control al indrument operations
smultaneoudy across a network, for the purpose of this manud cdled globd data acquidtion
operations.

The datus of the data acquigition aperations can be dlearly seen directly from the instrument status
lights and from the driver by the colour of the task bar icon. The task bar icon is coloured green
when data transmission operations are active and red when no datalis present. Seeimages below

Sarting Global Data Transmision Operations

w1433

The following section shows the instruction to Eig‘?re 14 DT atSk
follow to start global data acquisition operationsie T?;:gg;'s;og a
start all instruments up on a network to broadcast Active
data.
1 From the main menu select the FILE menu item.
2. Using the mouse pointer or cursor keys select the Run Mode menu item.
Metpod Configuration - Running !EIE
| File  Configure “iew Help |
Open ”
Write Configuration —
+ Run Mode E
............ =% PCE1-A
............ .
............ 3
............ X
............ o
------------ <% PCEEC
............ <% PCE 11
<& PCES b
............ <& PCE 10
............ ol PCE14-A
............. o~ FCR 13 LI

Figure 16 PodMng Software - Run Mode Active

A tick mark will appear adjacent to the Run Mode menu option. Thetick mark is used to indicate that
data recording and control operations are under way.

3. The File menu options will disappear and the main menu be displayed. Y ou can now carry out any
further operations.
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Note. In order to check the status of the logging operations from the NetPod manager simply select the
FIL E menu option from the main display. Y ou will see a series of menu items displayed on the screen
, one of them being the Run Mode option.

If a tick mark is displayed adjacent to the Run M ode menu item then data acquisition operations are
underway.

The task bar icon will appear to be flashing green in colour.

Stopping Data Transmission Operations

The following section shows the instruction to follow to start global data acquisition
operations ie start al instruments up on a network to broadcast data.

1. From the main menu select the FILE menu option.
2. Using the mouse pointer or cursor keys select the Run Mode menu item.

The tick mark which appears adjacent to the Run Mode menu item will disappear.

Metpod Configuration == |

|Eile Configure  “iew Help |

Open -
Wirite Configuration I~
Fun Mode F

............ =& PCB1-A

............ .)(;

............ .)@

............ .).@

............ .)@

............ .)(;

............ <% PCBEC

............ <% PCET

............ .)(;

............ % PCEZ3 -

............ wils: PCE 10

............ s PCE14-4

............ wils PCR13 LI

Figure 17 PodMng Software - No Data Acquisition Stopped

A tick mark is used to indicate that data recording and control operations are active and that data may
be in the process of being recorded.

3. The File menu options will disappear and the main menu be displayed. Y ou can now carry out any
further operations.

Theinstrument Tx and Rx LEDs will stop flashing (L AN operations only)

The task bar icon will appear to be flashing green in colour.
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54  Sarting and Stopping Data Acquisition Oper ationsfor a Specified Ingrument

The following section describes the operations to follow to dart and dop data acquidtion
operations for a single ecified indrument. These operations are meant as an ad to tegting the
network prior to acquisition operations are overridden by the use of globd acquisition commands.

= HetPod Configuration - Running

Ethernet

Edix

Reset
Digital
Enahle WT
Start NeitPod
Stop MNetPod

Figure 18 - Sart and Stop acquisition - menu options

Stopping Data Acquisition Operations for Specified I nstrument.

1. Ensure that the driver is active and receiving data. The task bar icon should be flashing
green

2. From the main driver window (as above) select the instrument whose data acquisition
operation you want to suspend (stop) using left hand mouse.

3. Once you have selected the instrument whose data transmission operations you want to
suspend press the right hand mouse button. Y ou will observe a menu appear adjacent to
the selected instrument with the following options:  EDIT, RESET, DIGITAL,
ENABLE WT, START NetPod, STOP NetPod

4. Select” Stop NetPod” option — you will observe the Tx status light on the instrument is
off.

5. TheErrorlogwill report Ti ne (00: 00: 00) Pod-id di sabl ed
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Starting Data Acquisition Operations for Specified I nstrument.

1. Ensure that the driver is active and receiving data. The task bar icon should be flashing
green

2. From the main driver window (as above) select the instrument whose data acquisition
operation you want to activate (start) using left hand mouse.

3. Once you have selected the instrument whose data transmission operations you want to
activate press the right hand mouse button. You will observe a menu appear adjacent to
the selected instrument with the following options.  EDIT, RESET, DIGITAL,
ENABLE WT, START NetPod, STOP NetPod

4. Select” Start NetPod” option — you will observe the Tx status light on the instrument is
now active.

5. TheError logwill report “Ti me (00: 00: 00) Pod-id Enabl ed”

REMEMBER - activating logging from the driver for all units will over ride
these actions.
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55  Configuringthe Analogue Input Channds

The following indructions detail the procedures followed to assign channd configuration details
for use within the Pod Manager software package:

From the main menu select a Pod whose channd you want to configure.

= MetPod Configuration x|

Fil= Configure  Yiew Help

=& Ethemet
[Eo— S-Dasylab
-2 Yihbration-1
B Engine-2
B Engine-3

Figure 19 PodMng Software - Default Screen (Multi-user operations)

The Window shown above is the main configuration Window that gppears when the PodMng
software firg activated and the network scanned in a multi-instrument environment. Each of the
NetPod instruments for which data traffic has been identified will be shown on the main screen
below thetitle listing the interface upon which traffic was detected.

For data originating from ingruments connected to the RS-485 or RS-232 sarid ports then the
interface named on the main configuration menu will be titled Ports. For data identified as
originating from the 10 Bas=-2 or 10BaseT interfacesthen thetitled Ethernet.

1 Move the mouse pointer over the Pod chosen for channel configuration. Select by pressing the left hand
mouse button either the + symbol; which appears adjacent to the Pod for which channel details are
going to be adjusted, or directly the channel which is going to be configured.

NOTE.
On selecting the + symbol. The channel details associated with the chosen pod will be listed. The Pod

manager software will interrogate al identified units and report details of any analogue and digital
interface cards installed within the instruments.

2. Move the mouse pointer until it is above the channel name which has been selected for configuration.
Double click the left hand mouse button. The Edit Channel window will appear. If you do not double

click the left hand mouse button quickly enough then only the text on the menu will change. The text
will change from black on awhite background to white on a blue background.
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Channel Number - used to show which channel
(0-15) is being configured.

Edit Channel %}
~Infarmatior
Charinel 1 /
Part Mo A1 B /

Manufacture

/
| Interface Part Number
& —

ADC Type - Auto-detected and displayed

[Drescription I

War ranty 16 bLADE, Vokage input. < |
Information Serial No SERIAL Interface Serial Number

Manutacture Date  28/8/538 \

Configuratior

———__ Manufacture date of analogue channel

Channel Name - used to identify channel within
Netie = charnel driver software. Often describes source of data

Gain

lﬂ\ connected to input
—

Fange W Resolution I?s 29|,N$\\ |nput pre-amp galn Settlng
Calibration f \ Resolution of ana ogue |nput

Globa
setup
details

Fiesio | Activate Calibration Window
%nwr %tup Yoltage Input [Standard range)
Units

Activate sensor > sewp | Jows
setup window R ann:eI

Figure 20 PodMng Software - Edit Channel Window

3 Using either the Tab key or mouse pointer, select the parameter that isto adjusted.

4 On completing the channel configuration details select the "OK" button. All of the newly configured
parameters will now take effect.

Figure 21 PodMng Software - Confirm Window

NOTE.

If a any time you want to stop the configuration process simply select the "Cancel" button on the Edit

Pod menu. The Edit Pod menu will disappear and you will return to the main system configuration
menul.
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5.6

5.7

5.8

5.9

1)

2)

3)

4)

5)
6)

Setting the Sample Rate

The following section details the operations that are to be undertaken to set the sample rate of the
NetPod. Unlike mogt daa acquistion sysems the NetPod supports multiple sample rate
operations.

Multi-Rate Data Acquisition

NetPod enables multi-rate sampling to be undertaken across a network. You cannot mix sample
rates directly within a sngle unit but you can have multiple units running on a network operating
a different rates. For example, if you have three units on a network, Pod-1 can operae @ 1 KHz,
Pod-2 a 500 Hz, and Pod-3 a 10 Hz. There are no limitations on how you mix the sample rates
You can choose any option specified on the sample rate setup menu. The sample rates a& which
are unit will operate are automaticaly determined and are based upon the technical specifications
of theinput modules.

Data Decimation

In order that you can undertake multi-rate deta processng for andogue channds contained within
the same unit, you will have to develop you own processing software. A drivers developers kit has
been crested to enable you to design you own applications and utilise the functiondity within the
ingruments

To sat the sample rate of achosen NetPod unit follow the ingtructions specified below

Sample Rate- Ingructions.

Usng ether the Config or Podmng software, Sop the data transmission operations across the
network.

For sample rate changes the data transmisson operations must be stopped regardless of type of
network from which data is being acquired. The Podmng_software dsplays a green flashing icon
while data is being broadcast by NetPod instruments across a network. The Podmng software
digolays ared icon when data transmission operations are sugpended.

Display the Default driver menu.
Move the mouse pointer until it is above the Podmng icon. Press the Right hand mouse button.

Select the Config menu option.

The Default driver screen will appear. Select the NetPod unit whose sample rate you want to adjust.

Move the mouse pointer until it is directly above the NetPod icon whose sampl e rate you want to adjust.

Double click the left hand mouse button.

The Edit Pod window will appear. Note. Itisusing the Edit Pod Window that the sample rate can be

adjusted.

Using the mouse pointer or Tab key select the Sample Rate pull down menu list.

Once you have selected the Sample Rate pull down menu, you can select the new sample rate by using the
Up and Down cursor keysto adjust the highlight bar or by simply selecting the new rate directly by the
mouse pointer.

Once you have selected the new sample rate press the OK button. The Confirm_screen will appear.
Select the OK button on the Confirm screen to store new sample in the specified pod.

Once you re-start the data transmission operations the new sample rate will take effect.
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510 Multi-user Operations

The gandard driver supports multi-user operations. Smply load the driver software on to the
additiondl PCs using the CD supplied with the insrument. The software for multi-user operations
is generdly supplied in two parts. The sandard driver i.e. PodMng is provided for generd
purpose operdions, diagnogtics and ingrument configuration. Third party drivers are supplied to
integrate data from the ingruments directly into goplications packages.

When operating in a multi-user environment the PodMng software will gppear in jugt the same
way as decribed for single user operations. The software automaicaly determines the Sate of the
data emissions from the ingruments on a network. If data transmissions from the instruments is
detected the task bar icon colour changes from red to green.

| @ 1510

1433

FPodmnao task bar software package. The podming task bar software. The red icon
green leon idicates that MetPod Units are  jndicates that all network traffic fram the
transmitting data across the network; MetPod units has been suspended.

Figure 22 - Taskbar Operations Indication

Depending upon which mode of operation you are usng, i.e. Admin mode or User Mode (See
Section 4.3). you can configure the insruments, start and stop data tansmissions and record data
directly from each Us’s termind. Mog third party drivers cdl the NetPod.dll to transmit and
receive configuration detailsto and from the ingruments.

The control of the ingruments is a globa operation i.e. effects dl users and ingruments. Starting
and gopping data transmissons and configuration changes are reflected directly to each user
connected to the network. The driver software automdticaly detects any changes and updates
eech user automaticdly. There are no configuration files to maintain. The automatic updating of
the Keynes Controls software is not necessaxily afesture of third party packages.
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511 Real TimeData Display

To obsarve red time data from any of the ingruments on the network follow the ingruction
below. Y ou mug ensure that that the network detatransmisson operations are active.

1) At the PodMng Window select View window option
The Display window will appear
2) The Display window has the following Tab options. Graph, Raw, Processed Errors

3) Select the Graph Tab The Chart Recorder display will appesr.

Display Selection Tabs

Graph | Test [Raw] | Text [Frocessed) | Enars |

=

& B \ £ Frscesed - Pause button - freazes
@ Ran : current display.
oo Pause ﬂ»’

Axis range dider bars
X-Range (sec) lns— 7

v
Y-Hange
.

I Shaw Grid <—— Grid Sdlector - When tick mark

Channel selection guide
—

==

perking & -
Acceld
Accel1
Aecel2
Acceld

KKK AASE

X

Ad] 13298200 13:288.400

Real-time data plot displayed grid is shown on

chart recorder screen.

Figure 23 PodMng Software - Chart Recorder Display

4) Y ou can observe data from any instrument on the network. Using the Channel selection guide select
the instrument and channel whose data you require to plot.
5) For each channel you are using select either Raw or Processed data type options. 'Y ou can mix raw and

processed data on the screen.
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512 Text Digplay - Raw and Process Data
To obsarve the raw and processed datain atext format follow the ingructions below:

1) At the Display Window (See Figure 20) select the Text (Raw) or Text (Processed) tab.
Y ou will see adisplay similar to the one shown below.
Each instrument will be listed horizontally across the screen

Listed below each instrument will be the data from the analogue input channels. A blank space in the
channd list showsthat no channel isinstalled in the instrument.

The display should match directly the configuration of your channels in the instruments.

When you have finished with the display. Close the Display window. Closing the window does
not stop the driver from operating. No dataislogt if your are sreaming resultsto disk.

Display Selection Tabs Instrument Names

Graph  Text[Raw] | Teut [Processed]' Erars I

A\ L
perking & [ aystern-a  ° [ System-3 [ System-4 |

Chan 0 -0.000368 12267541

Chan 1 -0.000204 23.987

Chan 2 0.092415 156.56100 12.00012

Chan 3 -0.000198 12419200

Chan & 5.00840

Chan 5 12.00240 72.0000
Anaogue [Chang |- 16.00042 £4.12856

Chan 7 0.083462 200842

Input Chan & 2.98612 0.0034532 2.00902

Channels Chan 3 46.98631 3.00864

Chan 10 100243

Chan 11 23654

Chan 12 128861

Chan 13 56.9912 1.00024

Chan 14 23412 0.00675 098256

Chan 15 100212 0.01248 100.10024

Digital

|Accel-0
Figure 24 PodMng Software - Real Time Text Display
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513 Channd Configuration - Edit Channe Menu

The fallowing ingructions detail the procedures to be followed to assign channd configuration
detalsfor use within the Pod Manager software package:

1. From the main menu select a Pod whose channel you want to configure.
NOTE.

The main configuration menu is the menu that appears when you first activate the NetPod manager
software. Each of the NetPod instruments for which data traffic has been identified will be shown on
the main screen below the title listing the interface upon which traffic was detected. For data
originating from instruments connected to the RS-485 or RS-232 seria ports then the interface named
on the main configuration menu will be titled Ports. For data identified as originating from the 10
Base-2 or 10BaseT interfaces then thetitled Ether net.

2. Move the mouse pointer over the Pod chosen for channel configuration. Select by pressing the left hand
mouse button or the + symbol; which appears adjacent to the Pod for which channel details are going to
be adjusted, or directly the channel which is going to be configured. Figure 15 shows the Edit
Channée Window

NOTE.

On selecting the + symbol. The channel details associated with the chosen pod will be listed. The Pod
manager software will interrogate all identified units and report details of any analogue and digital
interface cards installed within the instruments.

3. Move the mouse pointer until it is above the channel name which has been selected for configuration.

Double click the left hand mouse button. The Edit Channel window will appear. If you do not double
click the left hand mouse button quickly enough then only the text on the menu will change. The text
will change from black on awhite background to white on a blue background.

4, Using either the Tab key or mouse pointer, select the parameter that is to adjusted.

5. On completing the channel configuration details select the "OK™ button. All of the newly configured
parameters will now take effect.

NOTE.

If at any time you want to stop the configuration process simply select the "Cancel" button on the Edit
Pod window. The Edit Pod Window will disappear and you will return to the main system
configuration menu.
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5.14 Multi-ingrument Operations

515

The NetPod supports multi-ingrument operations on the 10Bas=2/10BaseT and RS-485 networks.
NetPod has been designed for operation on Ethernet networks and it is with this type of network
that the main benfit of the instrumentation will be achieved.

To ingdl additiond insruments to a 10BaseT network smply power on the ingrument and
connect the twisted pair network cable from the hub to the NetPod RM5 socket. Ingantly the
ingrument detects network data you will see the link gatus light illuminate. The Link gatus light
is one of the LEDs mounted on the front panel of the unit. You must ensure that each instrument
hasits own unique | P address before connecting onto a network.

The addition of further instruments to a 10Base2 network is dso a Smple operation. This time
ingead of connecting the twisted pair cable as described for 10BaseT operations, Smply connect
the 10base?2 Ethenet gdring to the ingrument via the BNC connector using the a T piece

Remember, if the ingtrument is the last unit on the Ethenet dring you must ensure that the 50
Ohm end terminator is connected.

When using 10Base2 network, the link status light does not function. Y ou have to use the software
to show tha ingrument is connected to the network and operating correctly. Figure 14 shows a
typicd PodMng Window in multi-instrument operation.

Data Recor ding Oper ations

The following page details the ingdructions that should be followed to Sore data to disk. Each user
can record data using the PodM ng software or third party application packages.

1) From the main menu select the Configure menu option

2) Select the Logging menu item to access the data recording operations setup screen.

LoggingCig E |
—Frocessed

Rate [sample/sec] |1':| [ Active [~ Append Format Im
File M arrie: IC:\Dam\Pmcess.dat Brovize |

—Raw

Rate [zamplesec) |1|:|— [~ Active [~ Append Fommat Im
File Marne IC:\Data\Rmv.dat Browse |

—Ermor

[~ Active [ Append

File Mame | CData‘ErrLog] b

' 0K

Figure 25 PodMng Software - LoggingCfg Window

Using the LoggingCfg setup dialog box simply enter the file names and directory locations where you
want to store processed and raw data.



NetPod User Manual Version 1.10 Copyright Keynes Controls 2005 - 2006 Page 50

3)

4)

5)

Processed Data: Thisis data converted into engineering units by a mathematical process.
Raw data: Thisisthe data gathered by the NetPod instruments prior to any data processing
Enter in the “Rate (Sample/sec)” boxes the desired sample rate.

Only enter sample rates up to the maximum rate set for the NetPod instrumentation. The recording of
data does not include any multi-rate filtering to eliminate aliasing effects.

Using the mouse pointer select the desired type of recording operations.

Active: Dataisrecorded to anew file each time storage operations are activated. Old files are over
written.

Append: Datais appended to the end of the specified file at the resumption of datarecording
operations.

Move the mouse pointer over the data recording function tick boxes. Use the left mouse button to select
the desired option. You can only select one option at any one time for either of the raw and processed
datafile.

Once you have completed the setup operations select the OK button. The LoggingCfg Window will
disappear and you will return to the default screen.
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516 Error Recording

Error recording is ussful to show the status of the instruments and network operations for a series
of insruments widdly separated on an Ethernet network. It is possible to locate and in may cases
identify the source of any system error with out need of manualy ingpecting the insruments.

The following page details the indructions that should be followed to record the instrument and
network error messages to disk. Each user can record an error log using the PodMing software or
third party application packages.

1) From the main menu select the Configure menu option

2) Sdlect the Logging menu item to access the data recording operations setup screen.

3) Using the LoggingCfg setup dialog box (See Figure 22) simply enter the file name and directory
location where you want to store the error log. Enter the error log file name in the space provided
for thisinformation.

4) Using the mouse pointer select the desired type of recording operations.

Active: Dataisrecorded to anew file each time storage operations are activated. Old files are
over written.

Append: Datais appended to the end of the specified file at the resumption of datarecording
operations.

Move the mouse pointer over the data recording function tick boxes. Use the left mouse button to

select the desired option. You can only select one option at any one time for either of the raw and
processed datafile.

5) Once you have completed the setup operations select the OK button. The L oggingCfg Window
will disappear and you will return to the default screen.
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5.17 Network Error Report

In order to provide a clear indication as to the operding characteridics for each ingtrument
connected to aLAN anetwork reporting system has been cregted.

To view the Error Report Window you should.
1. Sdlect the View menu option from the PodMng default screen.

2. Select Error Tab on the Display Window. On selecting the Error tab the Error Display
Window will appear.

The Error Display Window is split into two parts The top screen shows the ingtantaneous
messages that are directed to the PodMing from the insruments. The bottom of the screen shows
each ingrument connected to the network and ared time summary of the network saidtics.

For each ingrument connected to the LAN the following network gatistics are reported:

Packets Missed

Packets Resent

Packets L ost

Status: OK (Normal Operations) Failed (Network time out, power failure)

Error Tab Status M essages

Sircrs
2000007 C1 0032 MatPad(14]- MeFad Failire (0Fline) /
J000002 C1 01:37 Hello Moilc - hetPod 14 i back.

Instrument Network Operation Statistics
Names
Slae kb W zocd # [PLke Ficecwer=dN [BLts Loz:™ -]
ayries? 10 10 [ =
LEEN NES 3 a ]

1 atal 1h 1h 1]

Figure 26 Error Report Window

The Status message indicates the instantaneous action of the instruments. OK for successful operations
and Failed for any instrument that have timed out or become disconnected.
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518 Hiding Error Screen From User

It is not possible to have a perfect network where no packets will be logt. In order to prevent
confuson with a user, afadility has been included with the driver software to remove the error log
from a users screen. The error log is removed by a smple command included in the operating

sydem regigery.

Remove error log from screen insert following command into Registery

Command1= nopackerr
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6 LED SatusLight Sequences
10BaseT Network Operations

® Power ® Power ® Power

O Tranamit O Tranamit ® Trangmit
O Receive O Receive ® Receve
O Link @ Link ® Link
Sequence A Sequence B Sequence C

Sequence A - Instrument powered on.
Sequence B - Instrument connected to network Hub
Sequence C - Instrument transmitting data

10Base2 Networ k Operations

® Power ® Power ® Power

O  Trangmit O  Trangmit ® Trangmit
O Receive O Receve ® Receve
O Link O Link O Link
Sequence A Sequence B Sequence C

Sequence A - Instrument powered on.
Sequence B - Instrument connected to Ethernet string.
Sequence C - Instrument transmitting data

RS232 & R$SA485 Network Operations

@ Power @ Power

© Trangmit O Trangmit
C Receve O Receve
O Link O Link
Sequence A Sequence B

Sequence A - Instrument powered on.
Sequence B - Instrument transmitting data

Figure 27 LED Satus Light Sequences
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7 Anti-aliasFilter Characterigics

The following chapter summerises the anti-dias filter characteridics used within the NetPod
andogueinput cards:

All andogue modules used within the NetPod instruments contain digitd anti-alias filters. These
filters are designed to reduce the diasing effect presant in sampling converters. Digitd filters are
used since they do nat drift with time or changing temperature, form a perfect match for dl inputs
connected to asystem and can be easily changed to meet operationd reguirements.

Shannons sampling theorem dates that the maximum frequency recoverable from a daa
acquigition sysdem is exactly hdf the sampling rate (Known at the Nyquest frequency). With a
sampling converter, frequencies above this maximum can dias into the operating frequency of the
input as shown below:

1 —— Aliased Signal
Actual Signal
0.5 H
0 1
0 o 0 120 140 160
-0.5

-1
Figure 28 Example Aliased Signal
7.1  AnaogueFilter Types
The NetPod hasthe following types of filters

L ow Speed 16 bit & High Resolution 24 Bit ADC modules
For the low speed 16 bit, and high resolution 24 bit cards, the filter response eguétion is given by

H(X) = (dn x/x)3. This equation known as the Sinc(3) (Sinc cubed) provides alow pass frequency
response.
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Thetrangfer function for thisfilter in the frequency domainisgiven by:

|Sin(p’ f /f9) 3
IH(f)[=
INXSin(p /N9 |

where N isthe ratio of the modulator rate to the output rate, and fsis sampling rate. N is
128 for the low cost 16 bit cards and 512 or higher for the high resolution 24 bit cards
(depending on samplerates). For Large N, and for f<N.fs the above equation simplifies
to:

| SN2 As 73
|H(f)] ??
| 27217As?  |?

A plot of normalised filter responseis given below:

MORMALIZED DIGITAL FILTER RESPOMSE

A
MR
IR FAY S
¢ O U A
A A

o
(=21

o 1 2 3 4
Frequency (Hz)

Figure 29 Normalised Filter Response - Low Speed 16 Bit & 24 Bit High Resolution
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7.2 High Speed 16 Bit ADC Cards

The high spead cards use more complex digitd filters than contained within the 16 bit low eed
and 24 bit high resolution andlogue input cards.

The anti-dias filter is undertaken using two separate FIR (Finite Impulse Response) digitd filters
which are combined to form to meet the specifications shown bdow. The fird filter is a 384 tap
filter that samplesthe output of the ADC modulator.

The second filter is a 151 tgp hdf-band filter that samples the output of the firgt filter and
decimates by 2. The implementation of this filter architecture results in a filter with a group delay
of 42 converdons (84 conversions for settling to a full-scde step) this leads to a very sharp cut-off
at the Nyquest frequency.

7.3 High Speed 16 Bit Analoguelnput - Filter Specifications

The specificationsfor thefilter as given below:

Pass Band 0 to 93% Nyquist
Ripple + 0.005dB
Cut-Off (-3dB) 99% Nyquist
-6db at 100% Nyquist

stop band (-90db) 107% Nyquist

2 dB @ 99% Nyguist Frequency

-6 dB @ 100 %9 Nyguist Frequency

Pass Band

0 - 93 %0 Nyguist Frequency

-90 4B @ 107 %0 MNyquist
Freguency (Siop Band)

-20 dB

0 MNyquist
Frequency

Figure 30 Anti-alias Filter Response - High Speed 16 Bit Module

The filter characteridtics can be changed for mogt of the andogue interfaces to offer superior rall off
characterigtics. Please contact Keynes Controls for additiond information.
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8 Configuring NetPod For Ethernet Operations

81

8.2

1)
2)

3)

4)

5)

6)

The following chapter details the operations that you can cary out to dter the ingrument
configurations to suit your orginisations operating requirements. Every care is undertaken to
ensure that the ingruments will operate directly upon ariva but for some users it may be
advisable to change network addresses of multiple network string and bridging equipment is in
operation.

The NetPod ingrument contains interfaces to enable the unit to be directly connected to 10Base?
and 10Bas=T networks Up on initidisation the NetPod monitors the various internd
communication ports. On detecting dataa a comms. port the insrument automaticaly assgns its
networking operations to act from this port. The unit can only process information from one port
a any onetime. To change the network you must power off the unit.

IPAddress

In order to identify data originating from an ingrument on an Ethernet network each ingrument is
assigned it's own unique IP address This address is gopended to each data packet originaing
from the chosen instrument prior to its broadcast across a network. The IP address can be user
assigned in order to enable theingrument to meet network management reguirements.

Satting Thel P Addressof theingtrument

The following page details the operaions you are to carry out to modify the IP aldress of a
NetPod ingrument.

Operations

Stop network data transmission operations.

From the default driver screen select the NetPod instrument whose | P address you want to change.

To select the NetPod unit for configuration, simply move the mouse pointer until it is above NetPod
unit you want to configure then double click with the left mouse button the unit whose |P address you

require to set.

The Edit Pod window will appear.

You will observe on the Edit Pod window that the chosen IP address for the chosen NetPod unit is

displayed. The IP address shown on the menu is the current setting for the instrument.
Using the Mouse pointer or Tab key select the | P address on the menu system.

Edit the current |.P. address and insert the new address values.

Ensure that you do not insert arepest addressi.e. one already assigned to an earlier unit.

Once you assigned the new address select the OK button.

Up on selecting the OK button the Confirm Window will appear. Pressing the OK button on the

Confirm menu will cause the new | P address to be sent to the chosen NetPod unit and stored for use.

Y ou will observe the status lights on each of the NetPod units flash on and off quickly to show that
configuration parameters have been sent across the network.

Y ou can now start the data transmission operations again. The new | P address will take effect as soon
as data transmission operations are activated.
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Manufacture
&
Warranty
Information

Global
Setup
details

Digital
interface
setup

rIntarmation
I 12 //
Part No NP4002

Serial No 34455

Ethernet Address  05-04-03-02-01-01

i Configuratiar

—

Manufacture Date  28/7/98/7/98 e—'—_‘
ADC Type [T/ S— Anaogue Cardsonly - ADC Type

Instrument |D Number
|_— Product Part Number

|1

| Instrument Serial Number
| Manufacture Date - DSP Board

Ethernet Address - 10Base2/10BaseT only

MName lSystem-‘I—
IPAddress 33232323 <

Sample Fate

20Hz g&
{1 BiHe & EiHE
Packet Size |4 % -

Comments

~_|

— |

Digital <
Drefault

' OK

Name - Used to identify instrument on
network within the driver software.

— |P Address - ensure thisis address is unique
for each instrument you use on a network

|~ Samplerate of instrument
— Datablock packet size (1-16)

[ Assign digital I/O port operations

Figure 31 PodMng Software - Edit Pod Window
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83 Automatic Restart

The ingrument will restart data transmisson operations automatically should a network link fail
or be reset. This action may occur during network maintenance. Data is restarted for both 10Base2
and 10BaseT networks.

The Error Display Window will indicates the operating Satus of each ingrument. If an insrument
has timed out or been disconnected then the status message will indicate a failed satus message.
The daus message will revert back to OK up on the PodMng software detecting new data
packets.

The default Timeout period used to indicate an ingtrument failureis 20 seconds.

The figure below shows how the task bar icon indicates that an instrument has failed or timed out.
The task bar icon will automaticaly change datus to indicate correct operations or siopped data
transmission operaions. (Timeout task bar icon)

|I 13 PM Taslk har icon

The red bar through the icon indicates that an instrument
has faleditimed out somewhere on the LAN

Figure 32 Task bar icon - Instrument Failure or Timeout

Should the ingrument not restart automdticaly after a timeout operation then please ensure that
the watchdog timer has been energized.
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9 SoftwareParameters

91

The following chapter details the names and functions of the parameters used by the software for
the NetPod ingrumentation. The sysem parameters are described in two parts, globd and
channd. Globa paameters are those that are sored within the main processor board. They
contain manufacture, warranty and parameters that describe indrument operations. Channel
parameters, are those that describe the satup and operaion of a particular analogue input module.

Jug like the globd parameters they are retained even if the channd is removed, stored or moved
to another instrumen.

Global Configuration Parameters

The following page details the globd Usxr Defined parameters that can be assgned by an
operator to assig in the control and configuration of the control units for project specific tasks.
Some of the parameters you can adjust when you configure the ingrument. Others are set on
manufacture and are used to assist usto provide technica support.

The following details are asigned via the EDIT POD menu. See Assigning Pod System
Information for further ingtructions on how to gpply parameters.
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FACTORY SPECIFIED MANUFACTURE DETAILS

I.D Pod Instrument I dentification number.

Part No DSP mother board part number. Used to indicate PCB version and firmware level.
Serial No Pod serial number. Used to identify the client details.

Manufacture Date Date on which instrument was shipped for operations.

ADC Type Details the resolution of the ADC system installed in the instrument.

Ethernet Address Default Ethernet network address assigned at manufacture time.

CONFIGURATION DETAILS

Name. User specified instrument identifier. Used to identify instrument location or source of
data

IP Address User specified P address. Used to identify instruments on alocal area network.

Sample Rate Global instrument sampling rate. Sets samplerate for acquisition.

Packet Size Data block packet size. Used to adjust packet rates sent down the network. Used to
optimize datatransmission rates for local area network operations.

Comments. (Box) Areafor user defined comments and reports. Maximum length 1024 characters.

Digital Button Used to define status of the digital 1/O interface for a specified POD.

Default Button. Used to set the default status of the digital 1/0 interface.

OK Button. Used to assigns new configuration parameters or control operations.

Cancel Button. Used to reset all recent configuration details. Prevents new user parameters from

being assigned to an instrument.

9.2 AnalogueChannd Parameters

Each of the configuration settings shown below are stored directly within each channd using the
onboard EEPROM.

The following details are configured at the time of manufacture. No parameter contained within
the "Factory Configured Detdls' lig can be adjusted by the operator. Information is used to
confirm warranty informeation.

FACTORY CONFIGURED DETAILS

Channel. Isthe position within the instrument where the interface isinstalled. See layout for more
details.

Part No. Part number associated with the analogue interface.

Description. Details the operations of the specified analogue interface.

Serial Number. System management information. Reference for client - distributor application.

Manufacturedate. Record of manufacture date.

The following section details the user configurable channel parameters.

CONFIGURATION

Name. User definable channel name. Use this parameters to identify source of input data.
Gain. Gain setting for channel pre-amp. Range is sample rate limited.

Range. Shows the direct analogue input signal range.

Noise. Shows the expected noise level for a set sample rate and pre-amp gain configuration.
Calibration. Insert linear calibration details for specified channel. Offset and gain settings only.

The processing section provides the user with a smple pull down menu system which is used to
assign thetype of sensor attached to a specified andogue input channd.
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Processing

Setup. Assign sensor type and operating characteristics.

OK Button. Select this button to confirm the selection of the new configuration details.
Cancel Button. Select this button to cancel any modifications made to the configuration details.

Confirm Menu

Yes Select this button to store new configuration detailsto EEPROM.
No Select this button to rgject any changes to the config details stored within the channel
EEPROM. Note. Thisis same effect as pressing cancel button mentioned above.
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10 Sensors

The following chapter summaries some of the details for the many sensors that can be directly interfaced to
the NetPod andogue input cards. This documentation is not meant as a dedicated guide for the choice d
sensors but to hep you sdect and explain vaious operding characteridics. The information has been
provided in order to assist you to choose and setup the sensors required for use in your monitoring system:

Thermocouples  essentidly compromise a thermo-dement  (a junction of two dissmilar metds) and an
aopropriste 2 wire extenson lead. A thermocouple operates on the basis of the junction located in the
processes of producing a smdl voltage which increases with temperature It does so on a dable and
repegtable basis.

Resgance Thermometers utilise a precison resgor, the Ohms vaue of which changes with temperature
Mog often changes increase the vaue of this resgtance with increesng temperature. Mogt units have a
positive temperature coefficient.

Thermigors are an dternative group of temperature sensors which digolay a large vaue of temperature
coefficient of resstance (usudly negative, sometime positive). They provide high sengtivity over a limited
range.

Srain Gauges Condg of a thin duminum or sted foil which is attached to a gructure. The fail has the
properties that the resgtance changes with dongation or drain. The drain gauges are connected in a
Whegtstone bridge configuration and powered with a congtant voltage or current source.

The interface modules provide an accurate 2/2.5 volts bridge excitation level drive current to 20mA.
The bridge can comprise of 4,2 or 1 strain gauges, together with 1,2 or 4 fixed resistors, forming
quarter, half or full bridge circuits. Fixed resistors are already in place in the quarter and half bridge
input modules.

Pressure Sensors The most common form of pressure sensor use a digphragm with materid that changes
resgance with grain. In many cases the sensor contains signa conditioning that provides 420mA or 0-10V

OutpLL.
Accderometers. These sensors normaly use piezo-dectric, servo-accderometer feedback or piezo-residive
materidsto detect acceleration. All these sensor types are supported by the instrument range.

A range of excitation boards are available to directly energise sensors such are piezo-dectric, servo or
accd erometers directly from theinstrument. These excitation boards can supply voltage or current sources.
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10.1 Thermocouple Colour Code

THERMOCOUPLE CONNECTORS, EXTENSION AND COMPENSATING WIRESAND CABLES

Conductors British German |EC584-3:1989, mod
BS1843:1952 DIN 43713/43714 BS4937: Part 30 1993
Nickel _ + E + EX
Chromium/Constanta - =
Iron* /Constantan ﬁ + _ + E + X
Nickel Chromium/ _ + + E + KX
Nickel Aliminium - _ - -
Nicrosil/NISIL s E + NX
- = NC
Copper/Constantan ﬁ + _ + E + TIX
Copper/Constantan ﬁ + + E + KCB
(Low Nickel) - _ - -
Copper/(Copper Nicke ﬁ + I:E + I:E + RCA
- - = SCA
* Magnetic For Thermocouple
Connectors body
() Alternative & Trade names colours are as outer

sheath colours above

The British Standard Colour Code for Thermocouple cables, BS1843 : 1952 is superseded k
BS4937 PART 30 1993 (=I EC 584-3 1989 modified)

When using thermocouples in water smdl dectrochemica currents can develop, since the two metds
produce an dectrochemicd cdl. It is advisable in these circumstances to useinsulated thermocouples.

Information provided in this documentation is intended as a generd  guidance and not necessarily deemed
definitive. Every effort has been made to ensure the accuracy of the information presented but the user
should refer to manufacturers data and published standard when procuring sensors.

1 2

3 4

Thermocouple Interface Pin-out diagram (Front view)

Cold Junction Compensator (CJC)
Cold Junction Compensator (CJC)
-Ve Thermocouple Input

+Ve Thermocouple Input

A OWNPEF
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102 RTD Input Module
The RTD (Reddive Temperature Device) is a semi-conductor temperature sengtive device. The resstance
of the RTD changes proportiond to the gpplied temperature. A series of RTD interfaces are available for
2,34 wire configurations. A congtant current circuit provides sensor engerisation. The low source current
enaures that the sAf heating effect of the bias current is minimised. The RTD interface . pin-out is shown

below:

Sensor

Front View

Class ARTD
Figure 33 RTD Temperature Module - Pin-out

10.3 Sensors- Uss& Configuration of Driver Software

The andogue input cards are capable of interpreting signds from a wide range of sensors. In order that the
driver software can correctly process the input Sgnds, it has to be told whet type of sensor or sgnd is being

goplied to aninput.
Follow the ingructions listed below to assgn the different sensor information:

104 Indructions- Assgning Sensor Types

1) Ensure that the driver software has stopped gathering data.
2) Select the Pod whose analogue input channels you are going to configure.
3) From the Edit Channel window select the Setup button.

Y ou will now be presented with the Sensor Setup Window
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4) Select the Sensor/Input signal type from the Tab marks at the top the screen.

Note. The driver software will restrict your choices automatically to those permissible for a given input card. For
Example, T & K type thermocouples use the same software |ook-up tables and so you will only be able sdlect T or

K from the user menu.

Voltage M easur ement

Current M easurement

Temperature (RTD) Measurement
Temperatur e (Thermaocouple) M easur ement
Strain Measurement
Resistance M easurement

5) Select the OK button. The Sensor parameters will be activated and the Sensor Setup will close.

Close the Edit Channel window. Y ou will now be back at the main driver window.

105 ServoAccderometer —Sensor Type Assgnment

The sarvo accderometer andogue interface NPAI24-RVG (G=gain) card will gppear as a voltage input
within the PodMng driver sensor setup menu. Seepage  for further information.

10.6 PiezoEledtric Accderometer —Sensor Type Assgnment

The piezo dectric sensor interface cards NPAI24-PEG  (G=gain) will appear as a voltage input within the
PodMang driver sensor setup menu. Seepage  for further information.

10.7 Srain Gauge- Congant Current Interface Sensor Type Assgnment

The condant current srain gauge interface NPAI24-SGC1 card will appear as a drain gauge type sensor
within the PodMng driver sensor sstup menu. Seepage  for further information.
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11 Technical Specifications

111

11.2

11.3

Technical Specifications
Thefollowing chapter detailsthe technicd specificationsfor the various anadlogue and digitd interfaces.

Analogue Input M odule Specifications - Features

The Keynes Controls NetPod system utilises both 16 and 24 bit andogue input modules to undertake signa
measurements. All of the input modules regardless to sensor interface, ADC resolution and sample rate have the
following festuresin common:

1) Opto-isolation - Except High Speed ADC Card

2) Sampleratetracking anti-aliasfilters.

3) Integral Sigma Delta ADC on each input module.

4) Instantaneous sample & hold per channel - No M ux

5) EEPROM configuration storage memory. Retains settings even after power off or removal.

The ingruments are highly suited to dynamic as wel as gatic measurement systems. The high phase match between
channds, caused by usng ingantaneous sampling across the input modules, ensures that no additiona processing of
the recorded information need be performed to correct for phase distortions through the sgna conditioning.

Opto-isolaion ensures that incorrect wiring of sgnals to the input units will prevent damege to the system occurring.
Any damage that may occur due to negligent connections will be limited to a single channd. All other inputs will
function normaly.

Analogue Input M odule- Pin-out
Both the 16 hit low sample rate and 24 bit high resolution analogue input modules haveidentica pin-outs.
. Input .
1 2 3 4
|/
oy +2.5V
+Ve
Ve

Figure 34 Analogue Input Module - Pin-out

114 16Bit ADC Input Modules - Specifications

1)

The following page summarises the technicd spedification for the 16 bit ADC modules. The 16 bit ADC cads
provide the lowest resolution of any of the Keynes Controls data acquisition cards. Two different modes of operation
areavalablewiththe 16 bit input cards:

Low cost - simple low resolution input modules
High Speed - 78 KHz burst mode acquisition.
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115

116

11.7

Low Cos - 16 Bit Module

The low cogt 16 bit modules can be supplied as a low cogt option for didributed data acquisition and control
operations. The low cost modules provide dl of the standard features of their higher resolution counter parts but are
limited to amaximum samplerate of 60 Hz/Chan.

Standard Features

Each of the andogue input cards contain integrad signd conditioning, over voltage protection, opto-isolaion and
sample rate tracking anti-dias filters. The on board EEPROM memory records channd configuration details. Cards
can be removed, inserted in further units and updated without loss of their configuration details:

24 Bit ADC Input M odule- Specifications

The following page summarises the technicd specification for the 24 bit ADC module The 24 bit ADC cad
provides the highest resolution of any of the Keynes Controls data acquisition cards and is idedlly suited for low level
signd measurements.

Each of the andogue input cards contain integra sgnd conditioning, over voltage protection, opto-isolaion and

sample rate tracking anti-dias filters. The on board EEPROM memory records channd configuration details. Cards
can be removed, inserted in further units and updated without loss of their configuration details:
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11.8 24Bit ADC Input Module (Standard) — Technical Specification

Thefollowing section lisisthe current operating Specifications

Sample Rate: 1KHz (Max) Standard - Per Channel
2 KHz (Optional)
CMRR: 160 dB
I solation: 500 VRMS (1500V) Q31999
Power Requirements: 100 mA (Max)
Input Range (Voltage): V1t 4.5V (Nomina 5V)
V2: + 50.0V
V3:+ 500V
V4: £ 300 mV (UltraHigh Resolution)
Accuracy: 0.15%
Pre-amp Gain: 1,2,4,8 (samplerate limited)
Resolution: V1 06 mV
V2. 6.0 mV
V3: 60.0mv
V4. 6 nVv
Input Offset: V1 £1 mv/°C
V2. £10 mV/°C
V3. +1 mVv/°C
Stability: V1 1 ppm//°C
V2. 10 ppm//°C
Input Impeadence: V1. 20M?
V2 & V3. 2 M?
1 G? up on request
Overload: 250V rms
Drive Current: + 80 mA. Suitable for 4-20, 0-60 mA current loops

Accuracy: 0.02 % (Current loop)
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119 Srain Gaugelnput Card Specifications
Thefollowing page summerises the technica specificationsfor the srain gauge andogue input boards.

Specifications— SGA1 module (24 Bit)

CMMR 160 dB

Gain: Same as voltage Inputs. 1,2,4,8,
Maximum |nput Voltage: +2.5V,+1.5V + User Defined V
Bridge Excitation 2.5V

Bridge Excite Noise 0.05 mVv

DriveCurrent to: 10 mA

L oad Regulation < 0.0005%

Drift 2.0 ppm/°C

Short Circuit Current: 30mA

Operating Temp: 0-60°C

Full & Y2 Bridge 120,350, 700 ? ?

Frequency Range: 0 - 250 Hz (Standard)
Dynamic Response: Sinc Filter.

Linerarity: +0.05% £2mE

Zero balance is carried out by software operations and is not part of the hardware signal conditioning Filter modules
available in most applications software can be used for this task. All configuration parameters are stored in EEPROM
just asin any other NetPod analogue Module.

Specifications— SGA2 module (24 bit)

Only available in 24 Bit cards

CMMR 160 dB

Gain: Same as voltage Inputs. 1,2,4,8
Maximum |nput Voltage: +2mVv

Bridge Excitation: 2.0V with 350 Ohm Load
Bridge Excite Noise: <0.05mVv

Drive Current 5.8 mA

L oad Regulation < 0.0005%

Drift: 2.0 ppm/°C

Short Circuit Current: 30mA

Operating Temp: 0-60°C (temperature controlled environment to extend range)
Full & “Bridge: 120, 3507 ?

Frequency Range: 0 - 250 Hz (Standard) 24 Bit Unit
Dynamic Response: Sinc Filter.

Linerarity: +0.05% £ 2mE

Zero balance is carried out by software operations and is not part of the hardware signal conditioning. Filter modules available
in most applications software can be used for this task. All configuration parameters are stored in EEPROM just as in any
other NetPod analogue Module.

11.10 Strain GaugeApplications

Strain monitoring can be carried out usng mog types of popular srain gauges. The signd conditioning units provided
suitable energisation for most bridge configurations using congtant voltage, ultrahigh stability supplies.

The sgnd conditioning boards can except gauges of resistance 120 ? 27?2 22?7 7nd others on request.
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Part Number Signal Conditioning Board
16 Bit Card

NPAI16-SG1 Y, and Y Bridge

NPAI16-SG2 Full bridge

NPAI116-SG3 Full bridge with external Ref.

24 Bit Card

NPAI24-SG1 Y, and % Bridge

11.11 Strain Gaugeinterface Modules— 24 Bit Congtant Current & Precison Voltage Source

All of the full bridge strain gauge interface connection schematics are identical. The diagram below shows the bridge
connections for the constant current strain gauge interface

Pin-outs SG2A Interface module

2048V <]7
4
g, 1 =ov
1K Q 2 = 'Ve D|fferent|a| |npu'[
* 3 =+ VeDifferential Input
4 = Excitation Source
L RS G200 This module utilises precision 2.00V
8R2 Bridge excitation.
‘I | —]
Sirain Gauge Bridge 47
1 2 3 4 itk
0,000

Figure 35 Full Bridge Voltage Excitation Strain Gauge Connection Schematic

Part No: NP24A124-SGC W  wherew = gain

p— Pin-outs SGC1 Interface module
ov

4 LT <]745v
3 ﬂ—L
[ e . Ve Differential Input
> + Ve Differential Input
/CS:{ L 1K Q 5 Bridge Excitation Source
—:Ij ¢
2
8R2
1 1

o~NO Ol

Current Drive current for interfaceis:

Limit

Sirain Gauge Bridge

1 2 3 4 350 ? Bridge = lgive = 2.5/350
=7mA

Figure36  Full Bridge Constant Current Excitation Strain Gauge Connection Schematic
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11.12 PE1-24Bit Piezo Electric M odule Connection Schematic

22k Ohm

3 4
% Front

COM

Figure 37 Connection schematic for Piezo Electric Interface card
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Part Number details
PE = Piezo Electric
G =Gan

NPAI24-PEG so
NPAI24-PE1 hasagain of 1

Pin connections

1 = Shield Common
2=-Ve Differentia Input
3 =+Ve Differential Input
4 = Shield Common

The diagram opposite shows how the constant

Excitation Unit | = current excitation interface is connected to the
1 Piezo electric sensor.
Eac . Usepins 3 and 4 on the interface to drive the
Fron  second channel.
PE Sensor 3
Interface a2

Figure 38 Current Excitation Board Installation Schematic

Constant Current Diode

4 — @Q + The diagram opposite shows the schematic for
the constant current excitation module. As you
3 — 24V will observe the interface modules support 2
5 _EZ ] channels each.
1 - Fron Max Drive Current: to 40 mA/channel
1 2 3 4
O 00,0 Front v

Figure 39 Circuit Schematic constant current excitation board
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11.13 24 Bit Piezo Eledtric I nterface - Technical Specifications

Thefollowing section summaries the operating specification of the piezo dectric interface.

Sample Rate: 1KHz (Max) Standard - Per Channel
CMRR: 160 dB

| solation: 1500V Standard

Power Requirements: 100 mA (Max)

Input Range (Voltage): + 1.5V @10 Hz
Accuracy: 0.15%

Pre-amp Gain: 1,2,4,8 (samplerate limited)
Resolution: 1?7V

Input Offset: V1 £1 mv/°C

Stability: V2: 10 ppm//°C

Input Impeadence: 1M? 27AC?2 G? (DC?
Overload: 30V rms

LPF time constant: 1S

Note. For details on a 16 bit servo accelerometer card please contact Keynes Controls for further
information.

11.14 24Bit Servo Accderometer M odule Connection Schematic

The following section summaries the operating technical specifications for the 24 bit servo accelerometer
interface.

Part Number details

SRV = Servo accelerometer
| 1uF G =rangeinG

|

Sensor with range of 2g is
NPAI124-SRV 2 accepts signalsto 2¢

Pin connections
22Kk Ohm 1=+5V @20 mA
2 Front v 2 =-Ve Differential Input
3 =+VeDifferentia Input
1 2 3 4 .
1 %DV 4 = Shield Common

Figure 40 Servo Accelerometer Connection Schematic
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11.15 24 Bit Servo Accderometer - Technical specification

Thefollowing table summerises the operating specification for the 24 bit servo acceerometer card.

Sample Rate:

CMRR:

| solation:

Power Requirements:
Input Range (Voltage):
Accuracy:

Pre-amp Gain:

L P Filter Time Constant:
Resolution:

Stability:

Input Impeadence:
Overload:

Accuracy:

Imax DriveCurrent 5V Supply:

1KHz (Max) Standard - Per Channel
2 KHz (Optional)

160 dB

1500V

100 mA (Max)

V1. + 2V

0.15%

1,2,4,8 (sample rate limited)
10 Seconds

1uv

V2: 10 ppm//°C

V1. 10M?

250V rms

0.02 %

20 mA
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11.16 24bit High Input |mpedance Card —NPAI24HZ-10V

24 Bit Sigma
Delta Converter Opto-isolator EMC Shield
Gold Can

Isolation

Configuration Transformer
EEPROM

Figure41 High Impedance 24bit Voltage Input
The NPAI24HZ-10V card isthe Keynes Controls high input impedance card for use with the NetPod 4000 instruments.

Technical Specifications

Sample Rate/Channel Peak-Peak Nose uV RMSNoiseuV
1Hz 159 3.0
10 Hz 37.1 6.3
100 Hz 81.6 16.5
1KHz 700.1 156.6
Input Range 0-10v DC

Opto-isolation > 2000V DC

Input | mpedance Power On > 100 G Ohm

I nput | mpedance Power Off >10M Ohm

ADC 24 Bit SigmaDelta

Sample Rate 1 KHz/channel (2 KHZz/channel optional)

11.17 Operations

Due to the high input impedance of this card any input not in use should have pins 2 & 3 shorted together.
This action is required as the input amplifiers may not settle correct level after being attached to a floating
input not connected to any load and is a feature of this type of card.

Pin2=-Vin Pin3=+Vin for full differential inputs.

The inputs are the same on this card as any other voltage input module.
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11.18 Digital Interfaces
The following chapter details the technica specifications, software configuration and operations of the various digitd
interfaces.

11.19 Digital Port Operations- What can | do

The NetPod supports both digitd input and output boards. The input board atus leves can be examined to seeif a
high sgnd levd “1” is being gpplied to a port. The output port levels can be checked to see if a high “1” is being
supplied to an output.

These operations are generdly caried out by gpplication software. The tests available within the driver software are
only provided to give you an over view of what a sysem is doing. The driver software is limited to examining a
singleingrument & any onetime.

11.20 TriacInterface Modules

The triac interface module - Part No. NP4212-TRC fits into any of the digitd interface ports and is used to switch
power circuits under control of the digitd 1/0 interface.

The triac board acts as a solid gate switch. The triac takes a power input circuit and passes the power to a load
circuit up on command. Changing the output port status from low D high i.e. setting the port for output operations
will causetheinput power to be goplied to the load circuit.

Each triac module contains only a Sngle interface channe and is the only interface module that is a single channdl
device.

Figure 42 Triac Connection Schematic

Mains{ Live) Mains (Neutral)

Live Neutral

Triac Circuit Connection Schematic
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This control module conddgts of a Sngle triac with a zero voltage crossing detector. The triec is opto-isolated from the
main chassis, and writing a "1" to the digitd output register will cause the triac to trigger on the next zero crossng
cyde

A jumper JP1 on the board selects the operating voltage to be either 230 or 110 volts

Jumper Mode

open 230V

closed 110V
WARNING:

Using the triac with the jumper closed in 110V mode will cause excessive currents to be
generated. The triac system works only on an AC supply. If DC is used, then once the triac is
triggered, it can not be reset.

11.21 Digital Interface Cards
Thedigitd cardsthat can beingdled in the NetPod sysem are asfollows

NP4209-JO Digital input
NP4211-RLY Digital relay output
NP4212-TRC Triac output
NP4213-JO TTL output

11.22 Digital Input - Interface

The digita input cards contain two independent opto-isolated inputs. Jumpers can sdect between high or low voltage inpt,
and AC or DCinput. JumpersJPA1, JPB1 sdect the voltage input mode asfollows:

Jumper Threshold Max
open 6V 500V
closed 3V 50V
Note: the threshold values above ar e approximate.

WARNING: Exceeding the maximum voltage may cause excessive heating in the unit.
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JumpersJPA2, JPB2 select AC or DC input mode.

Jumper JPB? Jumper JPB1

-
.| B = = -EP-
\ \

Jumper JPAZ Jumper JPA1

Figure 43 Digital Input Board - Jumper Connectors
When using AC input mode, the output is filtered by a Smple low pass filter with a time congtant of around 0.1
seconds. Therefore negative going pulses of lessthan thistime will not gppear asan "of f" date by the sysem.

Pin outs:

1 Input A
2 Gnd A
3 Input B
4 GndB

11.23 Digital Output Cards
Thefollowing page summerisesthe pin outs etc. for the digita output cards.

Relay Output - NP4211-RLY
Therelay output consists of two fused relays.

A "1" bit setsthe relay on (closed contact) and a"0" bit written to the digital output register turnsthe
relay off (open contact)

There maximum specifications are as follows:

Voltage 250 Current 5A

Pin outs Pin-outs

1IN -relayA ; O‘,iltB“tA

2 Out -relay A G

3 In -relayB 3 OutputB
4 GND

4 Out -relay B
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TTL Output - NP4213-JO 2 channel output card

The TTL output cards are not isolated, and provide a means of connecting the output's to other equipment with TTL
digital input. The output Specification are asfollows:

'0" output: OV 0.2V typical at 4mA  Max 24mA output
'1' output: 5V 4.8V typical at -4mA, Max -24mA output

11.24 Exdcitation Board - +/- 12V Interface NP-V12D

+12¥
Supply specification: Part No 4
3 — DCDC
+12v@ 42 mA NP-V12D 5 ov Converter
-12v @ -42 mA i

-12%
1 2

3 4
Front view o0 0.0
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12 Serial Port Operations

12.1 Introduction

The following chapter details the operaions to be followed to undertake data acquisition and control operations using
the serid port. Indructions for usng the RS-232 dngle port and RS-485 multi-instrument operations are shown
below.

122 RS-485 Network Operations- multi-user

Follow the instructions detailed bel ow to use the instrumentation on RS-485 networks.

1. Connect the interface cable from the workstation serial port to the 9 pin RS-485 port mounted on the front panel of the
NetPod. (See Figure 5)

2. Start the NetPod manager software.

Thetitle bar on the main screen will display the message "L ooking For Hosts' This message will eventually disappear and
be replaced with the window title "NetPod Configuration".

The main program will be clear and display no interface type until datais detected through one of the communication

ports.
3. Select the Configure menu option from the main menu.
4, From the menu items select the Scan Port menu item.
Comm Port |

Enter COMM port to search

|1

Figure 44 PodMng Software - Comm Port Window
5. Enter the comm port number within the Comm Port window and select the Scan button.

To activate the specified comm port for control operations, select the Scan button which islocated adjacent to the port
number in the Comm Port window.

6. On activating the Scan button the Comm Port Window will indicate that the specified seria port is being scanned for data.
The menu will remain on the screen for approximately 10 seconds. During this time you will not be able to access any
other windows applications or controls.

7. On detecting data originating from a NetPod instrument the software will display the type of interface from which data
packets have been detected. For serid data the NetPod manager software will display the message PORT on the main
screen.

8. Displayed under the PORT icon on the main screen will be shown the name of the NetPod instruments which are

connected to the computer system.
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12.3 RS-232 Serial Port Operations

The following page details the operdtions that are to be followed in order to use the RS-232 output port on the
NetPod for data acquisition and control operations

Ingtructions

1. Connect the interface cable from the workstation serial port to the 9 pin RS-232 port mounted on the front panel of the
NetPod. (See Figure 5)

2. Start the NetPod manager software.

Thetitle bar on the main screen will display the message "L ooking For Hosts' This message will eventually disappear
and be replaced with the window title "NetPod Configuration".

The main program will be clear and display no interface type until datais detected through one of the communication

ports.
3. Select the Configure menu option from the main menu.
4, From the drop down list that appears from under the Configure option, select the Scan Port menu item.

Upon selection of the Scan Port option the Comm Port Window (See Fig 1)window will appear. This window is used to
enable the operator to assign the serial comm port on the computer system.

5. Enter the comm port number and activate the Scan button.

6. On activating the Scan button the Comm Port window will change and indicate that scanning for data through a serial port
is underway.

7. On detecting data originating from a NetPod instrument the software will display the type of interface from which data
packets have been detected. For serid data the NetPod manager software will display the message PORT on the main
screen.

Serial Port Comms

i NetPod Configuration

File Configure “iew Help

= Pod1
|$| ........... &= pod-?
- &= Pod-3

Figure 45 PodMng Software - Serial Port Comms

8. Displayed under the Port icon on the main screen will be shown the name of the NetPod instrument which is connected to
the workstation.
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13 Calibration
There aretwo types of cdibration in the NetPod sysem: ADC cdibration, and sensor cdibration.

The ADC cdibration is peformed by dicking on the cdibration button in the channe
configuration didog. The cdibration didog can brought up by double dicking on the sdected
channd in the NetPod Configuration didog when the sysem is in cdibration (non-running)
mode. The cdibration didog is shown below:

Calbration |

Enzure rezultz are corect before proceeding

Offset (DN

Scale |1 00000000

o OK X Cancel |

Figure 46 PodMng Software - Calibration Window

The offset and scales are a linear converson from the raw ADC count vaue to the voltage after
any Sgnd conditioning dectronics. Thisis affected by:

1. Amplifier or shunt front ends.
2. ADC drift.
3. Voltage reference accuracy .

Since the ADC is normally calibrated at power-on, there should be no need to alter
the offset calibration.

The offset and scale are factory st to the default vaues of 0 and 1 for mogt cards. The scde is
1/21 or 0.0476 for the 24 bit thermocouple, srain and RTD cards, since there is a amplifier gain
front end. The higher voltage inputs cards a o scaes dependent on their range.
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14 Digital Interface Operations

The following chepter details the software operations used to configure and contral the digita interfaces using
the PodM ng software.

The driver software enables you to:

Assign digital 1/0 asinput ports
Assign digital 1/0 asoutput ports
Observe status of 1/0 ports

Digital Channd Configuration - Setting 1/0 asInputsor Outputs

Each of the digitd 1/O ports can be user configured for input or output port operations. To configure the digitd
portsfor input or output operations follow the ingtructions described below:

141 Specifying Digital 1/0 asInput Ports

1) Using either the Config or Podmng software, stop the data transmission operations across the network.
Data transmission operations must be stopped regardiess of type of network from which data is being acquired. The
PodM ng software displays a green flashing icon network data is being broadcast by NetPod instruments across a network.
The PodM ng software displays ared icon when data transmission operations are suspended.
Note: Only the power light on thefront of the NetPod isused for Serial port operations.

2) Display the PodM ng Window.
Press the Right hand mouse button.

Select the Config menu option. The Default Driver Window will appear.

Ensurethat all Instrument data transmissions are stopped. See “ Stopping Data Transmission Operations” in Chapter 7.

. i
Thetask bar icon should be | 1510

3) Choose the Pod whose digital ports you are going to configure. See Fig 13.

Move the mouse pointer until it is above instrument you are going to configure. Double click the left hand mouse button
and the Edit Pod menu will appear (SeeFig .11, Section 5.3)

Note. The Edit Pod window is the menu used to assign port control information.
4)  Select the Digital button.
The Digital Configuration Window will appear (See below)
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Digital Configuration Ed | Port configured for

L digita input operations
Checked box indicrl;uty g put oper
[+ Digial 0 igial B
Tick mark

indicates ports configured v Digial 1 I™ Digial 3
asdigital outputs
v Digial 2 [~ Digial 10

¥ Digial 3 [~ Digial 11

[ Digial 4 [~ Digial 12
Activate the Cancel Key to reject

[~ Digial 5 [ Digial 13 any changes you have made to the |/O
port configurations

[ Digial & [ Digial 14
[ Digial 7 [~ Digial 15

Activating the OK button
will set the /O port operations ———=> & OK |
on the specified instrument

Figure 47 PodMng Software - Digital Configuration Window
The Digital Configuration window will disappear and be replaced by the Edit Pod Window
5) Pressthe OK button on the Edit Pod window. The Confirm window will appear.

6) Pressthe OK button on the Confirm window. Y ou will seethe status lights flash on the NetPod as the changes are
sent to the instruments.

142 Specifying Digital /O asoutput ports
1) Movethe mouse pointer until it is above thetick box for the port you want to assign for output operations.

Press the left hand mouse button and a ?7mark will appear in the tick box (See Fig 32 above). The port is now assigned as
an output.

Note. To cancel the operation repest the mouse key press. The ?7mark will disappesr.
2) To activate the operations select the OK button. The Window will disappear. Y ou will return to the Edit Pod Window.
3) Pressthe OK button on the Edit Pod Window.

If you have made any changes to the port settings using the Digital Configur ation Window then the Confirm Window

will appear.
Coim |
@ Wiriting data to EEPROR
Figure 48 Confirm Window - Sore Details To EEPROM
{ * H':'
4)  Pressthe Y es Button to finish the operations.

If you do not want to reject the changes to the port settings you have made then press the No button.

Y ou will observe the status lights on the instrument flash briefly as the new settings are passed to the instrument and all
users of the system.
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14.3 Obsrving /O Port levels

The following section details the indruction you mugt follow to observe the operations of the digitd 1/0O port
leves

1) Display the Default PodM ng Window
Press the Right hand mouse button.

Select the Config menu option. The Default Driver Window will appear.

Ensure that data transmission operations are active

w1433

2) Choose the Pod whose digital ports you are going to configure. Move the mouse pointer until it is above
instrument whose |/0 levels you want to examine. Single click the right hand mouse button.

Thetask bar icon should be greeni.e. Data Transmission Ops active.

Y ou will be presented with the following optionsin a drop down menu:

Disable
Reset
Digital
3) Select the Digital button. You can use either the right or left mouse button.
The Digital I nterface Window will appear.

Pod ID Number: Unique Pod Identifier

Digital Interface 19
Red Indicates Output, Green Input . .
A tick mark in an output neleates Butptt, Sresn bt Thetick mark indicates that the
port box shows that the ¥ Digital B input port is measuring a high level
port isin ahigh state input. On quw sample rates you can
[~ Digital 1 [ Digital 9 observe the instantaneous levels of the
Lo incoming digital signals.
Ports highlighted . . g dgia sg
with red text [~ Digial 2 I~ Digital 10
aredigital output ports. Note. The channels detailed by the
[ Digital 3 [+ Digital 11 green c_ol oured text are configured as
Note. The digital output ports digital input ports.
shown in this window will v Digital 4 [+ Digital 12
match those configured as outputs
using the configuration window ¥ Digital 5 ¥ Digital 12
shown above.
[~ Digital & ¥ Digital 14
¥ Digital 7 [ Digital 15
Up on activating the Set button =
the specified output port levels — > Set | [ Close |
are sent to the instrumentation.

Figure 49 PodMng Software - Digital Interface Window

4) The ports shown by red coloured text in the Digital | nterface Window are Output Ports. Those coloured by green text are
input ports.
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144 Digital Input Port - Sgnal Leve Identification

A tick mark contained within the tick box of an input port is used to show that logic 1 (High) sgnd is being
monitored

A blank intheinput port tick box is used to show that logic O (Low) level Sgnd isbeing monitored.

145 Digital Output Port Leve
A tick mark in the output port tick box is used to show that the port is configured to give alogic 1 output.
A blank in the output port tick box is used to show that the port hasa O leve. (switched off).

General Sysem Information

The following chapter details generd information. Listed below are driver files you will find on the driver CD
and information on the Microsoft Regisiry settings.

14.6 Fileligs
Thefollowing page summerisesthefiles used by the PodM ng.exe software package.

nomenclature;

[windows] indicates current windows directory (e.g. C:\WINDOWS)
[system] indicates you windows system directory (e.g. C:\WINDOWS\SY STEM)

[windows]\podmng.exe NetPod manager interface
[windows]\netpod.hlp NetPod help files
[windows]\netpod.cnt NetPod help contentsfile
[system]\netpod.dll NetPod driver

In addition there may be drivers specific to your SCADA, MMI or data processing software.

14.7 Regidry sttings

Regigiry sdtting are placed under the HKEY_CURRENT_USER\Softwar e\NetPod key. Y ou can use Regedit
to modify the settings (from the Sart menu, select run, and type Regedit) The keys areligted asfollows

Access User access mode, e.g. user or operator
if thiskey isset to UA5098, then user access modeis selected.

The user has full access to configure the NetPod. All other keys default to operator mode. Operators can not configure
NetPods

The subkey InitCommands contains commeands to be run when the NetPod driver software isfird run. there are a
sequence of commands asfollows:

InitCommands\Command1
InitCommands\Command?2
I nitCommands\Command3 etc.

These command are run sequentially, and the keys are string values that can be any of the following:

SCANNET Scan the network on initialisation

SCANNET D Scan the network on initialisation, and display the progress bar
SCANPORT 1 scan comm port 1 (COM1)

SCANPORT 2 scan comm port 2 (COM2) etc.

STARTRUN start acquisition operations

NOPACKERR  Prevent the error log screen from being viewed in driver.



NetPod User Manual Version 1.10 Copyright Keynes Controls 2005 - 2006 Page 88

14.8 Reporting Problems
If you have any problemswith your system please contact your locd digtributor.

If you require additiona information or would like to develop new units then please contact Keynes Controls
directly.

Tel: (+44) 01344-752036
Fax: (+44) 01344-772244

E-mail; support@K eynes-contr ols.com
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15 Optional Interface Units
Thefollowing sections show details of the optiond interface modules available for use with the NetPod 4000.

151 TemperatureControlled Fan Unit

In order to improve the operating characterigics of the indrument a temperature controlled fan unit is fitted.
Unlike the earlier verdons of the instrument the temperature sensor is mounted on the back plane as shown
bedow. The thermogtat temperature sensor is a thermigtor. The sensor system switches the fan on when the
internal temperature reaches 59 Deg °C and is switched off when the temperature reducesto 43 Deg °C.

The adjacent photograph shows
the temperature control system
circuit mounted on to the back
plane

Figure 50 Fan Temperature Control System

RED Black

o OO

Bottom Edge PCE

Temperature

sensor

components B .
P Figure51 Temperature sensor for controlled environment

The photograph above shows a dose up view of the fan temperature control system components. To test that the
system is operating correctly smply apply the tip of a soldering iron close to the thermistor for a short period.
Thefan should switch on and run for afew seconds after the soldering tip is removed.
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15.2 Battery Interface Unit

The NetPod 4000 can be fitted with an optiond baitery interface unit as shown bdow. The interface unit

undertakes two aperations, which are to automaticaly switch the instrument to a baitery supply should the mains
dectricity fall.

There are 2 versons of the battery interface. Verson 1of the interface is shown below and is the original
design asfitted to sysemsprior to October 2004.

The adjacent photograph shows the battery
interface mounted onto the rear panel of the
NetPod Enclosure. Version 1.0

Figure 52 Battery interface installation —Version 1.0

Veson 1.2 of the baitery interface is a solid sate unit with a LED datus indicator. When running with the mains

power connected the LED is switched off. When under power by the sand-by baitery then the datus LED is
illuminated.

+6V Bat

0V Ba >
OV PowerSupp ———P

5V Output To PO\/v
Battery Interface
MAINS (Neu >

/ Figure 53 Battery Interface Unit - Version 1.2
MAINS 220/240VAC

Live (Brown)

153 Battery Interface Operations

The bettery interface is usad to monitor the mains input supply 220/240 VAC and switches in a and-by battery

should this supply fail. The tranamisson from mains power supply to battery and battery back to mains supply is
trangparent to the operator and thereisno loss of information from the instrument.
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The battery interfaces verson 1.0 and 1.2 both operateusing 6V bettery with charge current 30 mA

155 Varidor & Filter Interface

input to the instrument.

156 Varigor Filter & Battery Interface Wiring Schematic

0V Battery

r +6V Battery

1
NSS!

g 0V Ref To Backplane
g 4 E ; \_— +5V Supply to
" Varistor/ / S Hol __§| Backplane
Filter Unit T H P
= L - 1o Battery
2 o Interface
19 10
2]
2] q Power Supply 4 ©]
\\: Mains (Earth)
Mains (Neutral)
Mains (Live) 220/240VAC
Figure 55
15.7 Battery Connector
Battery interface mounted on \.
the rear side of the >
instrument e

Figure56 Battery Connector

Viewing looking into Connector

The Varistor/Filter unit is used to provide protection for the main

The Filter Module removes spikes from the mains power supply

The varistors provides protection increase of excessive surge
such as lightening strikes onto the input cabling.

_ On activating the Varistors will short circuit the input supply an
Figure54 Varistor & Filter unit  theinput protection fuse thus saving the instrument from damage

Internal Wiring Schamtic for NetPod 4000
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16 Solid State Multiplexer Card —NPMUX-8AI

@

16.1 Introduction

The NPMUX-8AI isan 8 channel solid state isolated analogue
multiplexer unit for the NetPod 4000 instrumentation. The
multiplexer uses solid state switch technology to ensure the
highest possible reliability and switching rates with low noise
operations. The MUX can also be used by any device that
supports TTL 1/0 control circuits.

16.2 Operations

The NPMUX-8AI has 8 isolated analogue inputs, 1 analogue
output and 3 digital control ports. The signals to be multiplexed

Analogue are connected to the analogue input channels. The output

Channels channel from the MUX is connected directly to one the
analogue inputs contained within the NetPod 4000. Digital
control signals are passed to the channel select port of the MUX
to assign which analogue channel is to be connected to the
output. The digital control signals can be generated by the
NetPod 4000 or from any other externa device.

}* 16.3 Digital Filter Operations

Contained within each analogue card is a digital filter (See
drawing below) that is used for anti-alias operations. This filter
has to be cleared prior to accepting data from a new channel.
On selecting a new MUX channel a period of 1 ms has to be
alowed in order to ensure that the opto-isolator and MUX
switch has settled. The Multiplexer requires 3 digital control
signals for channel selection [2°=8 options.] Figure 3 shows the
overdl MUX layout.

£U3 rua

: Digita
o +« Channd T E (7] T
z . Sdect Ports ﬂ Y[n-3] Y[n-1]
il | X[n]
\
Y([n]

Figure 58 Digital Filter

)

Figure 57 MUX Interface
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164 MUX Sample Rates

Number 24 Bit ADC 16 Bit ADC
Channels  SampleRate  Sample Rate

1 120 Hz 60 Hz
2 60 Hz 30Hz
4 30Hz 15Hz
8 15Hz 7.5Hz

16.5 Digital filter timing ssquence

The diagram below shows the timing sequence for the digital filter within each analogue card mounted within
the NetPod 4000. The timing sequence shown is the same for both the 16 bit and 24 bit cards.

F(t) MUX switch settling time is 1
ms. Allow 5 clear acquisition
samples to pass through the
Filter Clearence Cydle digita filter prior to reading next
\ J sample from a new channel.

MUX
Settle Time
L |

mS

1 2 3 4 0
Figure 59 Digital Filter — Timing Sequence

16.6M UX Scan Sequence

The MUX scan sequenceis asfollows:

Digital Control Signals
(Channel Selection)

Select active input port

The selection of the active input port is carried
out by assigning digital control signals to the
MUX channel select port. The channd select
port has 3 inputs alowing a total of 8 digita
patterns to be applied. A binary pattern 0,0,0 will
select channel 0. Further channels can be
selected by applying binary 1 to 7 respectively to
the port.

Analogue |,
I nput

MUX Analogue Input Channels

MUX - Operations
Read Analogue Data

Once the MUX channel has been selected and the switch has settled; then data acquisition operations can be
carried out.

Up on switching to a new MUX channel the first 5 analogue readings are to be discarded. Further readings
from the new channel can then be processed.

Scan Operations

The MUX can be scanned sequentially automatically or in any sequence required by the user.
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16.7

16.8

Multiplexer Unit Software

The MUX isfully integrated into the NetPod driver software that includes the standard Netpod.dil and
OPC server applications. However, the MUX channel names that are shown on the user screen and
used in the third party drivers such as the DASY Lab are not stored within the EEPROM, asis the case
when using the instruments without a MUX, but as parameters within the software.

Channel details are sent automatically to each user and application when they first access data from the
instruments. The user can assign MUX channel parameters in the same manner as used to set-up the
standard analogue input cards.

Sensor Interface

Since the NPMUX-8AI utilizes solid state switching it is not possible to energise sensors directly using
the signal conditioning built into the NetPod anal ogue interface modules.

When using the MUX to read signals from strain gauges, RTD etc. then external sensor excitation must
be used.

A specia version of the NPMUX-8AI is available for use with thermocouples. The MUX can be
constructed using thermocouple wire enabling errors caused by junction connections to be easily
calibrated out

16.9 MUX - Technical Specification

Number of inputs 8 Differential. Max voltage between pins 400 V

Number of output 1 Differential Max voltageto earth 1000V

Supply Voltage 5V Switching time 1 mstypica
Supply current 50 mA Connector type Klippon BL/5.08
Power (max) 250 mwW

Control Input level TTL M echanical size:

No. Control Inputs 3 Width 4 HP (20.16 mm)
Level Indication 4 Status LED Height 6 U (267 mm)

Max SampleRate 120 Hz/No. Chan Depth 85 mm
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17 Driver Ingallation - PodM ng Application Package

The following chepter describes the indructions you must follow to inddl a software driver
dored on the NetPod CD provided with each ingrument. The ingtdlation operation is used to load
both the third party gpplication driver i.e DASYLab, HP-VEE and dso the PodMing package.
You can use the PodMng software to test that your ingrument is operating correctly. Follow the
indructions in the chapters detailing specific indructions for loading and using the third party
driver software.

171 Indructions

Insert the CD in the drive and type [E:]\setup.exe where[E: \isthe CD drive

The Setup window below will appear.

Setup |

Metpod Driver Setup iz prepaning the Installshisld Wizard
which will guide vou through the rest of the zetup process.
= Fleaze vuait.

100 26

Figure 60 Install Shield - Setup Window

After gpproximatdy 10 seconds the Setup Window will disgppear and the main ingdl shidd
Window will bedisplayed. Contained within this new Window isthe screen shown below:

Welcome B=E

Dol Tniuc:

e e e E ﬁ‘
= =y =y = e ) -_...... ”_ %

e pmes boos mmu Dow e s e

< EaEk | Mest » | Cancel |

Figure 61 Install Shield - NetPod Window

Pressthe Next button to continue
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“wielzome to the Metpod Dnver Setup program.  This program will
inztall Metpod Diriver on your computer,

It iz strongly recommended that you exit all Windows programs
before running thiz S etup program.

Click Cancel to quit Setup and theh close any programs you have
wnning. Click Mest to continue with the Setup program.

Wit RHIMG: This program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may rezult in zevere civil and criminal penalties, and
will be progecuted to the maximum extent possible under law.

< Back

Cancel |

Figure 62 Install Shield - Welcome Window

At the Wdcome Window press the Next button to continue the ingdlation. If you reguire to go
back to previous steps select the Back button. The Readme Informeation Window will appear.

Readme Information B

Information:

|»

Keynes Controlz driver software releasze 1.08

Instructions for uge:

Enzure that all files are copied into the directory containing
the Dasylab package. e.q. C:\Program filesh\Dasvlab

Further updates of this software are available fram our web
zike wiwwe keynes-controlz. com

This file containg last minute information about the
MetPod driver and additional infarmation that enhances
the uzability of the system hardware. ‘We recammend that
oLl follow the instructions in this file carefully

& o
Cancel |

< Back

Figure 63 Install Shield - Readme Information Window

You should use the Windows dider bars to read the text shown in the Readme Information
Window. Pressthe Next button to continue

The Software License Window will gopear. Pressthe Yes button to continue.
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Software Licenze Agreement X

Pleaze read the following License Agreement. Press the PAGE DOWN key to zee
the rest of the agreement.

License Aareement -

B OBTaIMING THIS SOFT'WaRE PACKAGE, YOU ARE CONSENTING TO BE
BOUMD BY AMD ARE BECOMING PARTY TO THIS AGREEMEMT. IFYOU DO MNOT
AGREE TO ALL TERMS OF THIS AGREEMENT, RETURMN THE COMPLETE
PACKAGE TO KEYMES COMTROLS AND DELETE ANY COPIES STORED OM
MAGMETIC FORM. FIULL REFUMD “WILL BE PROVIDED FOR UNOPEMED
PACKAGES RETURMED TO THE PLACE PURCHASE.

EEYNES COMTROLS EMD-USER LICEMSE AGREEMEMT.

GRAMT. Kepnes Controls hereby grants you a non-excluzsive licensze to use its
accompanying software products and accompanying documentation an the following

terms: LI

Do you accept all the terme of the preceding Licensze Agreement? If pou chooze Mo, Setup
will cloze. To install Metpod Driver, pou must accept this agreement.

< Back

Figure 64 Install Shield - Software License Agreement

The Choose Destination Window will appear.

The Window below shows an example for loading the DASYLab driver into
directory CADASYLAB

The Choose Degtination Window is used to enable the user to specify the directory where the
driver software isto be stored on the hard disk. By default the software ores information into the
directory used by the origina gpplication package ingtalation program.

Choosze Destination Location x|
Figure 65 Install

Setup will inztall Metpod Driver in the following directon. Shield - Choose
Destination Location
Window

Ta inztall ta this directory, click Mest.

Ta ingtall ta a ditferent directory, click Browse and select another
directory.

You can chooze not to install Metpad Driver, by clicking Cancel
to exit Setup,

C:HDASYLAR Browsze... |

" Destination Directaony

Cancel |

Press the Next button to
continue.

The Setup window will appear. Pressthe Next button to continue the ingtdlation.
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Setup Type E3

Click the twpe of Setup wou prefer, then click ket

Frogram will be installed with the most common
options. Recommended for most users,

€ Compact  Program will be installed with minimum required
options.

= Custom o may choose the optionz you want to install
Recommended for advanced users,

CADASYLAR Browse... |
< Back I Mest » I Cancel |

Figure 66 Install Shield - Setup Type Window

" Destination Directory

It is recommended that you select only the Typical installation option since this
option is used to automatically load al of driver files.

Pressthe Next button to continue.

Select Program Folder

Setup will add program icons ta the Program Faolder listed below.
Y'ou may type a new folder name, or select one from the exizting
Folders list. Click Mext to continue.

Program Faolders:

E wisting Folders:

Internet E xplarer -
Lotuz SmartSuite _I
Microsoft Developer Metwark,

Microsoft Visual Basic B.0

Microsoft Web Publizhing

MCD

Mapoleon in Ruszsia

< Back I Mest » I Cancel |

Figure 67 Install Shield - Select Program Folder Window

The Sdect Program Folder Window will gopear. Sdect the folder where you want the
NetPod driver to gppear in the Windows Menu system. PressNext button to continue.

The Start Capying Fileswindow will appear while the ingalaion program copies the driver
filesfrom the CD onto the hard disk.
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Start Copying Files | x|

Setup has enough information to start copying the program files.
If pou want ta review or change any settings, click Back. 1f you
are zatisfied with the zettings, click Mest ta beqgin copying files.

Current Settings:

Setup Type: ﬂ
Typical

T arget Folder
C:ADASYLAR

Uszer Information
Mame: lan Thomas
Company: Keynes Controls

| of
Cancel |

< Back

Figure 68 Install Shield - Start Copying Files Window

The Start Copying Files Window will disgppear from the screen. A Graphic detaling the
software package and distributor along with the images shown below will gppear. The graphics
are used to indicate the progress of the software inddlation. Up on completion of the
ingdlation theiconswill disgppear. Theingdlation should take gpproximatdy 1 minute.

Decompressing Files In CAWINISTEMP
finish.exe

L]
]
]
]
]
]
]
]
]
L]

=

L]

[ ]
] R
] [
|| [ |
& =
s t

RS

Figure 69 Install Shield - Copying Files Indicators
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Once dl of the software has been stored onto the hard disk the Setup Confirm Window will
gppear. For the firg ingdlation we recommend that you sdect the Yes Launch The Program
File tick box.

Press the Finish button to complete the installation

Setup Complete x|

Setup has finished copying files to your computer,
Setup will now launch the program. Select your option below,

[™ ¥es, Launch the program file

Click. Finish to complete Setup.

< Bachk I Finigh I

Figure 70 Install Shield - Setup Complete Window

The NetPod Driver Window will gppear. The icon shown in the Window below is used to
activate the PodMng software. Remember the PodMing software is the standard driver
software provided with the ingrument. The driver interface to the gpplications packages is
automaticaly loaded during the ingtalation sequence.

J Fil=  Edit ‘iew Go Favorter Help |
v . -, | % 3
Eash FEarsaEnd Up Cuk Copy Fazte
| Addiess | C:ADASYLAB Netpod Diiver -]
Netpod Driver
FPod Manager
|1 object(z] | My Computer i

Figure 71 Install Shield - Driver Window
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The NetPod Driver software will gppear followed quickly by the Finalise Indallation
Window. Using the options shown below you can st the operating environment for Admin or
Operator mode. Remember that User mode enables full contral of the insruments across a

network while Operator mode only enables data to be received with no configuration
operations.

Finalize Installation |

Select Access Contral

" Uszer - Full configuration control

% Dperator - Data access onl

0K

Figure 72 Install Shield - Finalise Installation Window

You have now completed theingallation of thedriver software.
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18 OPC Server

OPC gands for OLE for process control. OLE stands for Object linking and embedding and is
a Microsoft mechanism for linking programs together. OPC endbles data transfer from a data
server program (such as NetPod OPC server) to adaadient (such asa SCADA sygem).

OPC provides a common interface between data acquistion and control equipment and
SCADA and MMI software sysems. OPC amplifies the task of connecting the hardware to
the software providing a much more open architecture than is generdly the case usng sandard
hardware driver modules. The use of OPC endbles system from many different suppliersto be
eadly integrated.

Ingtead of providing a multitude of individua device drivers, each having to be individualy
tested with the gpplication software, a SCADA system manufacturer need only to provide a
sngle OPC Client Interface package. The OPC Client interface software will endble the
SCADA goplication to connect to a large number of different control equipment from many
manufecturers. Similarly, a hardware manufacturer need only write a sngle OPC server
program to enable competibility with alarge number of modern SCADA systems.

For further information on the OPC specification, systems, sandards etc. contact the OPC
foundation (http:/Mmww.opcfoundation.org).

18.1 NetPod OPC Server

The NetPod OPC sarver program is an OPC-2 compliant deta server. It requires the sandard
Pod Manager software to be running in collaboration with the OPC Server software in order
for it to operate.

The main NetPod OPC Server Window digplays the OPC names available and the data
qudity. The qudity fidd is defined by the profile bus specification, and can be good (0xCO0),

bad(0) or uncertain.
Hetpod OPC Server |
Config Help
Netpod. Perkins_ Acecel-0 0. 000448 Good
Netpod. Perkins_Accel-1 -0._00lk3s8 Good
Netpod. Perkins. Channel 0 -0.000137 Good
Netpod. Perkins. Chamnel 11 -0.000011 Good
Netpod. Perkins_test g.84F072 Good

Hide |

Figure 73 OPC Server Window
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182 Regidration

The firg time the NetPod OPC sarver is run, you will need to regiger the software. The
registration operation is usad to write setup information to the Windows registry, and is used
to inform the system that anew OLE gpplication isbeing used.

To regiger the software, sect Register form the main config menu within the NetPod OPC
software. If the server has to be reingdled for any reason, you are required to sdect the
Unregigter menu item before attempting re-ingtdlation.

18.3 Update

After scanning the network (PodMng operation) the configuration Window will automatically
update and show the NetPod details such as ingrument name and channd information.
However, should changes be made to the channd or NetPod name the OPC sarver will not
update sysem ddails automdticaly, however, it can be made to do 0 by sdection the
Update menu item. The Update function is one of the functions available from config menu
list.

184 SampleRate Settings

The setting of the data acquigtion rete for the NetPod OPC sarver is carried out by sdlecting
the Settings menu item from the Config menu. Up on activating the Settings menu item the
dialog box as shown below will appear:

Setup |

Update Interval [mz) R00

— Cluaility Contral

IIncertain after [mz] |'| Qoo
Ead After IEEIEIEI

¥ Show main dialog at start

Cancel |

Figure 74 Setup Window - OPC Server

185 DataAcquidtion Parameters
Thefollowing data acquisition parameters are specified within the Setup Window:

Update Time Thisisthe number of milliseconds between updates

Uncertain after If no data has been received from a NetPod for a time greater
than thisinterval, then the data quality indicator is changed to 1
(uncertain)
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Bad after If no dataisreceived from a NetPod for atime greater than this
interval, then the data quality indicator is changed to O (bad)

Show main dialog  Select this check box should you require the main screen to be
displayed at startup, otherwise, only the icon will be displayed
on the control bar.

Main screen

The main screen can be examined at any time by double clicking on the OPC icon on
the main control bar. (Insert OPC ICON image).
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186 SCADA Sydems

The SCADA systems|ligted below have been directly tested with the NetPod Client software.

www.intelloution.com

System/Package Driver Installation

Wonderware Install the OPCLink 1/0 server from the main

In-Touch setup program. Thisis part of the standard

www.wonderware.com distribution discs. Version 7.0.1.31 or higher
isrequired

Intalloution Install the OPC server package. Run the

Dynamicg/iFIX Install Server program to link the OPC server.

Ci-Technologies
Citect for windows
WwWw.cit.com.au

Run Express I/Osetup in the Communications
page in Citect Explorer and select OPC server

Honywell
Scan3000

PC Soft
Wizcon
www.pcsoftintl.com

For additiona details requiring the setup and operation of the OPC Client software provided
with any applications package please contact the software supplier or consult your manuds.
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19 DASYLab Driver Ingallation

Firgly you must have a 32 hit verson of DASYLab (versons 5.0 and above) inddled on
your computer. The driver is not compatible with older 16 bit versions. If you have an old
verson of DASY Lab you must contact DasyTec for an upgrade.

Ingal the driver from the Keynes Contrals driver CD.
Thefollowing filesare copiedtothedisk:
Into the windows directory (e.g. c:\Windows):
NetPod.dll Main NetPod driver interface
NetPod.hlp  Helpfile.
Podmng.exe  Pod manager program (task bar icon)

Into the DASY Lab directory (eg. c\Program FlesDASY Lah):
dtnetpod.dil  DASYLab driver interface

Run DASY Lab, and select Experiment > Select driver

The NetPod Driver dtnetpod.dil should appear in the driver select combo box:

Select Dniver E3 |

— Inzstalled Drvers

DERMO [ho Hardware

Cancel

Plik

Help

Select the driver you want to have loaded
the nest time the program starts.

Figure 75 Sdect Driver Window - DASYLab

Select the dtNetPod.dll driver as shown, click OK and then restart the program.

191 Redarting

On restarting the program, the driver will load the pod manager program, and display an icon
in the bottom right hand corner of the taskbar. Thiswill be red or flashing green depending on
the gate of the acquisition system.

d® 113

At least one NetPod device should be shown in the NetPod Configuration didlog for
DASYLab to continue. If none is shown sdect Configue > Scan Network from the NetPod
configuration didog, ensuring thet a least one NetPod device is connected to your network.
Once asystem has been detected, DASY Lab will continue.
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19.2 Using NetPod Devicesin DASYLab
Andog inputs, digitd inputs and outputs and can be sdected by dicking on the A/D Icon.

Digitd input and digital output icons respectively as shown below. Alternatively sdlect from
the Module > Input Output menu from the main menu bar.

= | =
AJD | DM | Dot

Figure‘76 Andalogue‘ & Digital Control Icon - DASYLab

On dlicking on an input you will be given alist of NetPods thet are connected to the network
and recognized by the Pod manager program. For the lagt device, no didog box will appear
since there is only one device to sdect from. Double dicking the 1/0O icon will digplay the
input or output didog box. The andog input diaog is shown below:

Analog Input E3
Module Mame: INetF'cu:I 1: Al Drezcription: I

1

1] 2 3 4 B B F 8B 89 10 11 12 13 14 1A
| Hardware: MNetPod 12 [System-1] | ITI
Channel Mame: INetF'Du:H:.-’-'-.I 1 [t I"»-f TI e |

— |nput Range — Channel Information
Help |

H

Channel Scaling... |

Channel Setup... |

Figure 77 Analogue Input Window - DASYLab

The hardware name will reflect the ID of the NetPod (eg. NetPod 1827 will be a device with
ID 1827), followed by the name of the NetPod in brackets The channd Setup button will
digilay the configuration for that channd (this can dso be done usng the Pod manager
program).
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The driver will acquire data a a sample rate determined by the Sample Rate/Channd setting
in the Experiment Setup didog box (sdect Experiment > Experiment sgtup from the main
menu) as shown below

As individud NetPods may be operating a different acquigition raes you should sdect a
sample rae gopropriate to the expeaiment (generdly the sample rate should be st to
acquidtion rate of the fastest NetPod being used). Sower devices will give the same output
multiple times, eg. if a NetPod is st to a sample rate of 100Hz, and the DASY Lab sample
raieis set to 200Hz, the andlogue datawill be interpolated.

The individud sample rates can be sat by sdecting the Hardware Satup from the Experiment
menu item on the main menu. This will display the NetPod Configuration didog, and has the
same effect as slecting Configurefrom the Pod Manager taskbar icon.

T |
— Global Settings — Diriver Sethings
3ampling Rate/Ch. Diiver Buffer.  [128KByte 7]
I 10.0000 j IH2 j Acquigition Mode ﬂl
Continuous il
Elock Size Synchronization I J Help |

|4 v'I " PC Clock EBlocks per Series: |
W i geies Hadware || Delay (Sec) I

— Analog Output — Digital Dutput

Output Mode Output Buffer COutput Mode Output Buffer

%) Synchronous. £ FillEnce ) Synchronous. £ FillEhce

) Sennchnanous =0 ot Eekl ) Sennchranous £0) ok Eekl

Cutput Bate/Ch,  Output Skart Cutput Bate/Ch,  Output Skart

I 10,0000 j IE j I j I j Diigk. Streaming

Eile Hame... |

— Dizk Streaming

I PAchive Filer B EromranHless DA S et ik iratak o B B T [ tittE. . |

Figure 78 Experiment Setup Window - DASYLab

20 HP-VEE OPERATIONS

Ingdl VP-VEE. The NetPod driver is compatible with Windows 95 and Windows NT
versonsof HP-VEE only (not UNIX verson).

Next, ingal the driver from the Keynes Controls driver CD.
Thefollowing filesare copiedtothedisk:
Into the windows directory (e.g. c:\Windows):

NetPod.dll Main NetPod driver interface
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NetPod.hlp Helpfile
Podmng.exe pod manager program (taskbar icon)

Into the HP-V EE directory (e.g. C:\Program Files\HPVEE
hpNetPod.h Library definition file

Figure 79 HP-VEE Application

Eit HP VEE - test.vee M= E3
Fil=  Edit “iew Debug Flow Device |/0 Data Digplay “Window Help

I = = B = = R - A - =k

B Main =
—| Import Librany | r |
_.| |mggg,1 - | Library Type | Compiled Function JBa|
J42 Library Marme | MetpodLibrary
File Mame ..\..\..\WINQS\SYSTEM\NETF’OD.EIIII
—|Integer 4| Definition File thphetpod.h I
|13
—| Alloc Real = =] Call NetpodLibrary.MP_SimpleRead =
Kurn Dims [ | | pid e B Retalue |
[LinRamp =] [ o [ 16 T
Array |
Dirm Size | S | MetpodLibrary. MP_SimpleRead T |
| 16 = _]
| GetValues =] = Meter =
SubAry [ | 1
Jrvi) Type s mE -
Ay NumDims y%
g A3, 46y | DimSizes ‘
TotSize | 0
g [VEE 4| [-ror oD [0es

HP-VEE cdl function blocks can be used to directly call the driver routinesin the NetPod.dll driver.

You need to create a import library to import the NetPod.dil common driver library. You will dso
need hpNetPod.h library definition file Functions can then be accessed via a cdl block. The
example bdow shows a smple reading operaion of a sngle NetPod using the NP_SimpleRead

command, and then diolaying the results on a meter. Refer to the device driver toal kit for full
information on the NetPod interface cdls
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21 DIAdem DRIVER INSTALLATION

Page 110

Ensure you have a 32 hit verson of DIAdem (verdons 6.0 and above) ingdled on your
computer. The driver is not compatible with older 16 bit versons. If you have an old verson
of DAIdem you must contact GfSfor an upgrade.

Next, ingal the driver from the Keynes Controls driver CD.

Thefollowing filesare copied to thed

isk:

Into the windows directory (e.g. c:\Windows):

NetPod.dll Main NetPod driver interface

NetPod.hlp Helpfile

Podmng.exepod manager program (taskbar icon)

Into the DAldem GPI extensions directory (e.g. C:\DIAdem\Addinfo):

ofsnp.dil DIAdem driver interface

Next run DIAdem and sdect GPI-DLL regidraion. The GPl extendgon regidraion didog

box will then appear as shown below.

Hegistration of GPl-extenzions |
| N| DLL name | Reaqi... | Status | | Cloze I
: DOD [ lnaded DD

2 | GFSPACK.DLL Fl loaded
3 | GFSPEDRW.DLL Fl loaded
4 | GFSCRASH.DLL FI loaded
5 | GFSSTD.DLL Fl loaded
E | GFSFUZSY.OLL Fl hat lnaded
7 | GFSODDE.DLL Fl hat lnaded Add |
8 | GFSDIF.OLL FI nat lnaded —
9 | GFSOPC.DLL FI nat lnaded e |
10 | GFSGRAFPH.DLL FI loaded —
Irfa... |
Help |
Figure 80 Registration GPI-Extension Window - DIADem
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The firg time you run DAIdem, the GFSNP.DLL module (item 1 in the lighox shown above)
will not be shown. You will have to add it by dicking on the Add button,which will display a
file sdettion didog. Sdect GFSNPDLL from the GP extensons directory (normaly

Addinfo)

DLL-selection for extension registration |

Look jn: I £5) Addinfo j ﬁl Ir e
% Gfg_ni.dll 7

] Gisatf.dl Gfzodde.dl

%] Gfsdap.di Gfsape.dl

%] Gisdi.di Gfssound.dl

%] Gisedas.dl Gisspidd. i

%] Gisfuzzy.di Gpiespl.dl

File name:  [GFSNP.dI Open
Files of ype: ILlser files [*.%] j Cancel

Pl

Help

1 DLL Selection Window - DIADem
On daoding the regigration didog, DIAdem may redtart itsdf, and on retarting, the DLL will
be loaded into memoary.

Next the NetPod software will have to be loaded as an 1O device: To do this sdect the
DIAdem-DAC page from the Window menu item on the main DAldem menu. From this
sdect Options > Single Vaue Processng > Configure Driver. The Driver configuration didog
box will then appeer.

Function bar configuration for “Inputs, Outputs, Processing [dnver]™

Ty...

Device

h anutacturer/Signal

Cloze |

e enty... |
[elete enti

[Hpticrs... |
|k, |

Help |

Click on the New entry button, and sdlect NetPod driver as new hardware. You will have to
do thisfor every new NetPod that you wish to use.
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T |
— Hardware | oK I
M. | bl anufacturer/driver | M. | Device |

CaM Cancel |
Drata Tranzlation 2 Metpod 14

E agle Electric

Goldammer

Hattinger B aldwin teftechnik
[ntelligent [nstrumentation
K.eithley

Metpod Drriver

ok -] 0 (7 f= L0 [ —

3

Help

Figure 82 New Hardware Selection Window - DIADem

Each device is liged together with the unique NetPod ID number (in the above example
numbers 12 and 14 are listed). The devices must be recognised by the Pod manager software,
and displayed in the NetPod configuration diaog box.

21.1 Using NetPod Devicesin DIAdem
To select an analog or digital input click on the Inputs button in the DAIdem-DAC page.

+8)|

Figure 83 DAC icon - DIADem

In the above example the GPI buttonswill be listed as Ain 12, Din 12, Ain 14, Din 14 representing the
analog and digital inputs for NetPods 12 and 14.

Double clicking on the 10 box will bring up the configuration dialog for that instrument.
Acquizition: List of signals |

Mame: [DLL_Inz

Cancel |

Type af signal: Aln 12 Signal type. . |
Device...
Signal bus: LI

Mo Signal name T erminal ne Active |
Lizt length... |
1 | DLL_InZ_1 1] Tes
2 DLL_InZ_2 1 Tes
3 DLL_InZ_3 2 Tes
4 | DLL_InZ_4 3 Yes

Help |

Figure 84 Acquisition List of Sgnals Window - DIADem
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You must sHect the list length for the maximum number of channds that are in use The
termina number matches that channd number on the NetPod, and will produce a bus of up to
16 dgnds for andogue inputs. Similarly the digitd 10 have asgnd between 0 and 1 for eech
of the switchesor inputs.
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22 CALLING DRIVER FUNCTION ROUTINES
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Enaure that the programming language or gpplication, i.e Visud Basic, MS Excd, Lotus 123
eic. isingaled and functioning.

Ingal the driver from the Keynes Contrals driver CD.

The following files are copied to the disk:

Into the windows directory (e.g. c:\Windows):

NNetPod.dl
NetPod.hlp

Podmng.exe pod manager program (taskbar icon)

Main NetPod driver interface
Help file

Into your working directory

NetPod.bas

Basic driver header file

You can use Excd's Visud Badc or Lotus Script macro language to cdl driver functions
directly within the NetPod.dll library.

The example bdow shows a dmple reading operation of a sngle NetPod usng the
NP_SmpleRead command, and then digplaying the processed vaues for ech channd in a
bar chart. Y ou will need to dedare the functions using the Dedare Function keyword with the
Lib st to NetPod.dll before using them. Refer to the device driver toal kit for full information

on the NetPod interface calstogether with example programs.

Dimi
Dimj
Di
Di

x_
i nN3Is33gs3

As | nteger
As Long

k As Long
dat (0 To 25) As Single
Val ([ A3] . Cont ent s)

2
NP_Si npl eRead(j , k, dat (0))

'raw

[B3].Contents = Cstr(i)

[ AL0] .
[AL1] .
[A12] .
[A13].
[A14] .
[ A15] .
[ AL6] .
[AL7].
[AL8].
[AL9].
[ A20] .
[A21] .
[A22] .
[A23] .
[ A24] .
[A25] .

Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s
Content s

Cstr(dat(0))
Cstr(dat(1))
Cstr(dat(2))
Cstr(dat(3))
Cstr(dat(4))
Cstr(dat(5))
Cstr(dat(6))
Cstr(dat (7))
Cstr(dat(8))
Cstr(dat(9))
Cstr(dat (10))
Cstr(dat(11))
Cstr(dat(12))
Cstr(dat(13))
Cstr(dat(14))
Cstr(dat (15))
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Thefollowing page summerises the part numbersfor the slandard ana ogue input modules:

Part Number Description

NP4200-V 103 DSP mother board

NP42BF-V110 Base Frame.

NPDTC-01 Desk top cabinet

NPPIM-01 Plug In Module

NPGPSU-01 Power Supply

NPBAT-6V 6V Battery charger backup unit

NPFAN-01 Fan

NPRCK-013 84 HP X 6U Plug In Module Frame

NPAI24-V1HI + 5V. 24 bit ADC board.

NPAI24-V2H]I + 50V. 24 bit ADC board

NPAI24-V 3HI + 500V. 24 bit ADC board

NPAI24-C1 24 bit Current loop . 4-20mA, 0-60 mA

NPAI24-SGC G 24 bit constant current excitation strain gauge G = Gain of unit
NPAI24-SGQ G 24 hit Yabridge strain gauge card G = Gain of unit
NPAI24-SGH G 24 bit ¥ bridge strain gauge card G = Gain of unit
NPAI24-SG2A G 24 Bit 2.00 V Bridge excitation precision source G = Gain of unit
NPAI124-SG2 24 bit full bridge strain gauge card

NPAI124-SG3 24 bit full bridge strain gauge - No Excitation

NPAI24-TC-B 24 bit thermocouple type B

NPAI24-TC-C 24 bit thermocouple type C

NPAI24-TC-E 24 bit thermocouple type E

NPAI24-TC-K 24 bit thermocouple type K

NPAI24-TC-N 24 bit thermocouple type N

NPAI24-TC-R 24 bit thermocouple type R

NPAI24-TC-S 24 bit thermocouple type S

NPAI24-TC-T 24 bit thermocoupletype T

NPAI24-RT1 24 hit RTD - TypeA & B

NPAI24HZ-10V High Input Impedance 100 G Ohm

NPAI24-PE G 24 bit Piezo Electric interface G = Gain of unit
NPAI24-SRV W 24 hit Servo Accelerometer Interface W =rangein g of unit
NPAI16-V1 + 2.5V 16 bit ADC board

NPAI16-V2 + 25V 16 bit ADC board

NPAI16-V3 + 250V 16 bit ADC board

NPAI16-C1 16 bit Current loop 4-20mA, 0-60 mA

NPAI16-SG1 16 bit ¥4 and %2 bridge strain gauge card

NPAI116-SG2 16 bit full bridge strain gauge card

NPAI16-SG3 16 bit full bridge strain gauge — Excitation

NPAI16-TC-B 16 bit thermocouple type B

NPAI16-TC-C 16 bit thermocouple type C

NPAI16-TC-E 16 bit thermocouple type E

NPAI16-TC-K 16 bit thermocouple type K

NPAI16-TC-N 16 bit thermocouple type N

NPAI16-TC-R 16 bit thermocouple type R

NPAI16-TC-S 16 bit thermocouple type S

NPAI16-TC-T 16 bit thermocouple type T

NPAI16-RT1 16 bit RTD - TypeA & B

NPMUX-8AI

8 Channel solid state MUX
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Part Number Description

NP4209-JO 2input TTL Input channel

NP4210-JO 2 input, Jumper Select TTL/24 Dig Input

NP4211-RLY 2 relay switch cards

NP4212-TRC 1 triacs zero crossing detector cards

NP4213-JO 2 TTL output channel card

NP4501-ACL Constant Current accelerometer |nterface

NPSY S24 Complete 24 bit fully populated analogue system. Any analogue
input options

NPSYS 16 Complete 16 bit fully populated anal ogue system. Any analogue
input combination

NPDKIT-03 Software developerstool kit

NPDRIVER Multi-user, Multi instrument driver

NPOPCV 102 NetPod OPC Client Server Package

NPDATLB NetPod DASY Lab driver

NPDIADEM NetPod Diadem Driver

NPSDK-V104 Software devel opers kit
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+- 12V INtEXfaCe......ccovevvveerienreeerererseneens 80
+Ve Thermocouple INput ........cccceeereienenes 65
"0 OUEPUL ...t 80
"L OUEPUL e 80
010272 S 27,28
10Base-2.......cccvvvveveeeririrrnns 11, 16, 23, 27,28
10DaSEF ... 29,31, 32
10BasET .....ccoevevveerenne 11, 16, 19, 23,24, 25
24 AWG ..o 22
2400t ... 13,68, 69, 83, 115, 116
24 bit High Input Impedance

NPAI2AHZ-10V ... 76
0 o 64, 115
ACCEEr OMELErS ..o 64
ACCUNACY....eeeieerieerieeee e 70,74,75
ADC calibration.........cccoevveenensesneneneneenes 83
ADC drifte.cccccccccceeecee s 83
ADC resolUtioN........c.cveererreenerereeeeseseeeesenes 68
ADC TYPE ittt 62
Amplifier or shunt front ends...........c.cocccvernen. 83
Anaogue Input Module - Pin-out.................. 68
anti-aliasfilter .o, 68, 69
AUl Cable ... 30
AULO-CONFIQUIE.....vevieieieieiteee e 36
Automatic Restart .........ccovveererereerrenerenenenes 60
Bad after

(O] OFS" 111 oo [ 104
bandwidth.........cccooveviiiiiceee 20
Battery ....ooeoeveree e 90, 91
Battery Interface Operations...........cccoeeeeene 90
Battery Interface Unit - Version 1.2

LED StatuS DeVICe.....vevvevrerererererereneeneens 90
battery interface V' 1.02

LED INiCALOrS......ceevrereerrrrereneeererereneneens 90
o] 770 o= 17,18, 19
BHAJES. ...t 18
broadcast packets........coovvirnneneneneneneneenne 33
Broadcast vs Single-Host Operations........... 33
BS1843.....coceceeeeeeeteeeee et 65
BSA937 ..ottt 65
(OF 111 o=\ oo [ 62, 83
calibration dialog........ccceueverereieieieeieieieieieinas 83
Calibration Operations

Driver SOftware .......ccocoeveevevnveenernnenenens 36
Cancel BUttON.......cccoveevveeveerre s 63
Cancel. BUttON......cccovveeeerrecerereeeeens 62
Channdl............ 61, 62, 66, 67, 70, 74, 75, 108
Channel Configuration.

Driver SOftWare .......ccocoeveevevnvienernisenenens 36
Choose Destination Window..........ccccceevenen. 97
ClassA

IPAAArESS.....cooeceeeeeeeeeeeeeeeeen 13,15
ClassB

IP AAAreSS......c.ooceeeeeeeeeeeeeeeenn 13,15
ClassC

IPAAAreSS.....coooeeeeeeeeeeeeeeeeenn 13,15

Page 117
Index
CMRR ... 70,74,75
Cold Junction Compensator ..........c.cccceene. 65
ComMM POt ... 81, 82
Comments. (BOX) ...c.cveerreeeeeeiiieeeenns 62

Configl2, 24, 26, 36, 42, 44, 48, 49, 51, 62, 66, 81,

82, 83, 84, 85, 86, 106, 108

Configure......oceeeeeveeererreeeens 24,26, 81, 82
Configuring the Analogue Input Channels

Driver SOftWare ..o 42
Confirm....ccoceeeevrereneen. 43, 44, 58, 63, 85, 100
Confirm Window..........ceeeeeeeneeeneneenenns 85
Copying Files Indicators.........cccocoeieeecennns 99
CroSSiNG dEteCtOr ......c.cvuveeeeerercreeeeeeeee 78
Current EXCItation..........cccoeeeeeeeeeeiecenns 73
Current Measurement .........ccoveveerreerenene 67
DASYLAB driver installation.................... 106
Data Acquisition Parameters..........coccovevnenne 103
Data DeCimation.........ovvvverrrererererererenenenes 44
data Packets.........cveerrreeeeeeeeeeeeene 33
Data Recording.

Driver SOftWare ..o 36
datatransmission operations............. 58, 84, 86
Data Transmission Ops active...........covvenne 86
Data Transmission Protocol...........c.ccvvevenne. 33
Default Driver Window ..........ccccvevene... 84, 86
Default. BULLON.......coovvrrrrrrrrrrerrns 62
Digital ........ 62,77,78, 79, 84, 85, 86, 87, 107
Digital BULtON ..o 62
Digital button.........cccoeevnrereererreineens 84, 86
Digital Filter Operations..........cocovverererererenes 92
Digital filter timing sequence...........cccovvenene. 93
Digital Input - Interface........cocovvvvvrrrnenes 78
Digital Input Port - Signal Level Identification87
Digital Interface Cards........c.cocvvvevvvrrrenenes 78
Digital Interface Operations.........c.ccoevereeeren. 84
Digital Interface Window...........c.cccvvrerenene 86
Digital Interfaces ... 77
digital OUtPUL ICON......ccvierrireeeeeeeee 107
Digital Port Operations...........c.cvvvererererererenes 77
DiSADIE ... 86
Display window

Driver SOftWare ... 46
distributed NEWOTK.........ccovveerrrereecenee 34
D ) TR 71
Driver Installation - PodMNg.........cccocvverenene 95
Driver Software Operations...........c.covveveene 36
dtnetpod.dll ........ccceeiiiieee 106
(017707 00T o R 34
Dynamic RESPONSE.......cvvvererererrerrirererenens 71
Edit Channel........cccoooeeevvnccerrecen, 66, 67

Driver Software........cccoevvveevvveneee. 42,43, 48
Edit Pod......ccoovrererreecrrenne 58, 59, 84, 85
Edit Pod Window .........cccoeeveveeuennne 44,48, 59
EEPROM configuration storage memory68
electrochemical currents..........cccoeeeeeeeevnecenn. 65
Error Display Window ..........cccovvvvrrenene 52



NetPod User Manual Version 1.10 Copyright Keynes Controls 2005 - 2006

Driver SOftWare .......ccocoevevvevnnienerneenenens 52
Ethernet ..o, 13, 14,19, 20, 22, 24
Ethernet Address........oocovevveveenereneceneneneens 62
Ethernet HUDS.........cccovveveerrece e 28
Ethernet NetWOrKS........cccveevveeeeenerennenerenees 13
Excitation Board..........coceovevvvevnvnrennccnesennens 80
extended temperature range .........ccceeeeeeeenas 29
Failed

Error Display Window ...........coevvvererenene 52
fan temperature control system..........c.covenne. 89
Fibre Optic HUD ... 31
Fibre Optic Installation...........c.cooeeenerenenenenee 29
FIlEu e 24
I T 38,39
File lIStS i 87
Finalise Installation ..........ccccovevvevevvncreneen 101
Finalise Installation Window ..............ccc...... 101
Finish button........cccceveveerveecrseccree 100
FUull & Y2Bridge.....ccocovnnninninninenineneneenns 71
L€ 1] o 62,70,71,74,75
Genera System Information............cccceeveuees 87
Gigahit Ethernet..........cccceeeeeeeeeeeeieienns 27
Globa Configuration Parameters.................. 61
hardware Name.........cococeveeveveeceneseeesesnens 107
Hardware TeSt.....cooovveenererierenereseesesenens 11
high signal 1evel ... 77
B TR 62
[/Oicon

(D ANS) I o 107
|EEE 802 SpeCification...........cccoeeeeeeeennne 19
[EEE 802.1D......coeveereeerereeeeirereneeeeeereseeneeeens 19
[EEE 802.2.....ooeveeereerereeee st 19
|EEE 802.3 10BaSET ......cccveevrererererererenreneens 19
|EEE 802.3 10Broad36.........c.cccoveeererereereeeens 19
Input Range........ccccovvvvneevieienieenn 70,74,75
Installation Quick Guide......ccccocevevrererennnne. 12
Instantaneous sample & hold ................ 68
INstrument Layout..........covvrevverenreeecenereerenenes 32
interface Modules...........cocvevvercerrerrerneinn, 64
internal communication POrts............coeeeeene. 58
INEEMNEL......oiceececeee e 13, 14, 17
Internet Addresses & Classes........covvveeene. 13
IP AQress......ccoceevvenereerreneiens 14, 16, 58, 62
IP addreSSes.....c.coeeeeececeeeeeeeeseeeee e 11,13
IP. Address BasiCs......ccovvevnerrenenienerenennenes 15
1SOIALTION . 70,74,75
ISP 17
Jumper CONNECLON'S........cvvererreeerereeeseeeennes 79
JUMPEE JPL...iieeeerereeeee e 78
JumpersJPA2, JPB2........ccooevvneeerrenens 79
LAN....... 13,16, 17,18, 19, 22, 23, 24, 25, 26
LAN SWItChES.....cceevrerererierereeeeirereseeeee e 27
Large Packet SIZe.......covvvninnenenenenneseeee 33
[€8SE0 [INES ... 18
LED Status Light Sequences..........cocoeneenene. 54
(I g1 = 1 71
Load RegUIatioN.........cccoerererenereneneeeneneeeenne 71
Main screen

(O] G371 ] oo P 104

Manufacture Date.........ccooeveevvveereeeeererene 62

Page 118

maximum cablelength ..., 32
Media ConVerter .......oeeeeeeeeceeeeene 29, 32

Technical Specification..........c.cocvvvvreenes 32
Microsoft NetwWorks..........ccoeeenrereeneneneenenes 16
minimum cable length............cocovvvvrnnnene 32
Multi-instrument Oper ations

Driver SOftWare........ccovvevnevreenenesenienenes 36
multiple sample rate operations..................... 44
MUILIPIEXEN ... 92
Multiplexer Sample Rates.........ccocvvvrreene. 93
Multiplexer Unit Software...........cocovvevereene 94
Multi-Rate Data Acquisition

Driver SOftWare........ccovveererreeienesennnenes 44
Multi-user Operations........c.cocvvvererererererenenes 45
Multi-user operations.........cocovvvrrerrerenens 36
MUX et sennees 94
MUX - Technical Specification...........c......... 94
MUX Scan SeqUENCE.........covreeerererrerenerenrenenes 93
NAME....ooee s 62
NetPod Driver Window............covvvvererenenes 100
NetPod OPC SErVer ........covvvvrrrererererenens 102
NEtPOAIl ... 45
Network Error REPOIt.........covvvverrreririreenes 52
NEtWOrK interface ........coovvevvvecenrreesesrieene 33
Network SElection........ccccovveervrevnereneenene, 23
Network Specifications..........covvvvrrrrenenes 13
NNEtpod.dll ... 106
No

L0001 112 PSR 63
NOISE... oottt 62,71
NPAI24HZ-10V ..o 76
NPMUX-8AI

SOlid StAe MUX .. 92
N Y 2 T 80
OK

Error Display Window...........cccoevneneenenn. 52
OK BULLON. ., 62
OK DULEON.....ocvieieiieeeeeee e 58, 67, 85
OLE for process control ...........cccceeeeeeenne 102
OPC Client Interface package...........cccueue. 102
OPC SEIVES ..o 102
OPC-2 compliant.......cccevereeeeeeeeeenns 102
Operating TemMP ... 71
Operations

IP Address Configuration.............cccceeeene. 58
OPErator......ccceevveeereereeresereneens 36, 87,101
opto-isolated INPUES. ......c.cveeeeereeeceeeeee 78
OPLo-iSOlatioN......c.cueueerererririeeeeeeeeeeee 68
OULPUL CUIMTENT ... 71
packet sending SyStem........cocovvvvvrrereninenes 33
Packet SIZe.......ccoovovvvreierr e 62
packets................ 13,17, 18, 23, 24, 26, 81, 82
PacketSLOSt.......cccovrevereeeerereene e 52
PacketS MiSSed .....ccovvvevrerernererereene s 52
Packets ReSeNt .......ccovevveveveererr e 52
Part NO. ..o 62,77
PART NUMBERS.........cccooeovnreinreneenenenens 115
Password Protected Operating Environment
Piezo EIECtIC..uneeeeeeeeeeceeee 67,73, 74
PiN OULS......coveiieeere e 79

36
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011 2 T 16
Pin-out cCoNNECLioNS.......ccccvvveeeeerereneerereneens 30
PodMng21, 59, 81, 82, 83, 84, 85, 86, 95, 100
POHE ..o 20
POrES. e 42,48
Power Requirements........cccccceeeneee. 70,74,75
POWES SLALUS......ecververieriesiesiesiesee e 11, 24
Pressure SENSOrS ....covvevereeeveee e 64
profile bus specification ..o 102
quarter and half bridge.........c.ccocovvveererenn. 64
Range......cccoeevvvvveeneieieeien, 62,70,71,74,75
Readme Information Window...........cccccc....... 96
Resal Time Data Display

Driver SOftware .......ccocoeveevernvienernnenenens 46
RECEIVE ... 11,21, 24
REGISIIatioN....c.coveerireeeeerereeeeeee e 103
Registry SettingS.......cooverenenenenenenenereneeeene 87
Relay OULPUL ... 79
Reporting Problems..........coovvnnnnnncncnenens 88
Requested Time-0ut........c.cooeveneneneninenencenene 16
[ 86
(S 1S 7! [0 = 64,71
Resistance Measurement ............cocevevrerennen 67
Resistance Thermometers .......cooevevveenee 64
ROULENS.....c.oiceeeceeece e 13,17
RS232....veevvvvese e 11, 13,81, 82
RS485.......cooeveevveveese s 11, 13,20, 81
RS485 NEtWOIK......cooovrereeereverieeee e 20
RTD oo 67, 83, 115
RTD Input Module.........c.coooininininiiieenee 66
RTD interface . pintout .......cocoeveneeneneneneeenene 66
Run Mode........ccoovvvevveeeieeeeeeee 24, 38, 39
SampleRate.......cccoveunee. 62, 70, 74, 75, 108
Sample Rate - INStructions. .........cccceeveveiennes 44
Sample Rate Settings

OPC Acquisition Rate...........cccceoveenennnn. 103
SCADA SyStEMS.....cococverererererererereiererereserenns 105
Scan Network .........ccceeeveereeeeenne 12,24, 26, 106
SCAN POrT.....oceiceeece e 81, 82
SCANNET ..ottt reresenes 87
Scanning Network Window............cccceueeee. 26
SCANPORT L..cocvcceciereteteereierererereverererenenas 87
Searching For Instruments on a network.......26
Select Program Folder ........cooeeecicieennns 98
Sensor Selection

Driver SOftware .......ccocoeveevevevnenernnenenens 36
SENSOr SELUP .ovveeeeee e 66, 67
LS < 150 £ 64, 65, 66
SENSOIS....cciiieeriiririe et seeseseenens 64
Sensors - Use & Configuration of Driver Software

..................................................................... 66
SEial NO .o 62
Serial Port Operations.................... 11, 81,82
Serial Port Specification..........ccceeeeeeieiennas 20
Servo Accelerometer .......veeeveveneee. 67, 74,75
Setting the Sample Rate

Driver SOftWare .......ccocoeveeverneienesnesenenens 44
Setting the Sub net mask ..., 14
Setup .....63, 66, 67, 95, 97, 98, 100, 107, 108

Setup WIiNAOW......cccceveerereeerere e 95
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SGAL...oooeeecceseees s 71
SGA2

SUraiN GAUGE .....vveeereieiieieie e 71
Short Circuit Current .......ccoevveeevvereeeenene, 71
Show main dialog

OPC SEttiNg ...vcvevevevererererererere et 104
Sigma Delta........covveneneneereeeens 68
signal conditioning ................ 64, 68, 69, 71, 83
SKEW ...t eese e se e et s seneens 34
Small Packet SIZe ......cooovevvveeveerrceeeeereiene 33
Software License Agreement ........cccceeeeeeene 97
Software Mode Changes - Password

Driver SOftWare.......cccovvevnerreeneresenenenes 37
Software Parameters........ooveeveevvecveenerenennene 61
Specified Instrument

Starting & stopping data acquisition ops40, 41
Specifying Digita 1/0 as Input Ports........... 84
Specifying Digitd /O as output ports.......... 85
Star [aYOUL. ... 22
Start Copying Files.......cccoviviviinininnnn. 98, 99
Starting and stopping data acquisition operations 38
Starting Data Transmission Operations......... 38
STARTRUN

Prevent error log screen being viewed by user. 87
Status

Driver SOftware ......cccoveevevrevnenerenenenes 52
SEAUS HIGNES. .o 24
Stopping Data Transmission Operations. 84

Driver SOftware ......cccoveevevvevnenernenenes 39
(S 11 o O 14,64,71, 83, 115
Strain GaugES.......cccveeeererereeeeeeeeeeeeens 64
Strain Measurement .........cccceeevveeeererenenenes 67
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SUDNELING .. 14
SWItCh..eviieeeecccce, 27,77,87,113, 116
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task bar iCoN......c.ccoeeveveeeeeececeee, 38,45, 84
B O ] 16, 34
Technical Specifications........coovvnininincene 68

NPAI2AHZ-10V ... 76
TEMPErELUNe ... 64
Temperature (RTD) Measurement............ 67
Temperature (Thermocouple) Measurement 67
Text (Processed) ... 47
TeXt (RAW) .ot 47
Text Digplay - Raw and Process Data

Driver SOftWare.......ccovvevrerreenererenenenes 47
TherMISLOrS v 64
Thermocouple Colour Code..........ccevvrerenee 65
Thermocouple Interface Pin-out.................... 65
thermoCOUPIES........cvevvereeere e 65, 67
Thermocouples........oovnnnnnnnnnnneneee 64
TimEOULt PEiOC. ... 60
Timeout task bar icon.........c.cocevevvvevccrerenenn, 60
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Traffic rateS. ..o 27
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L o 77,78,116
Triac Connection Schematic.........c.ccceevreennee. 77
Triac Interface Modules.........ccccovvvevvrerennee. 77
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SOlid StAt MUX ..c.veveveeeieecreeeereceere e 92
TTL OUEPUL ..o 80
BRVUES (S o 7= | R 28
Twisted-Pair Ethernet........ccccooeeevvecevrecenneenne, 22
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Uncertain after ..., 103
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Voltage Measurement ..o 67
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