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Beacon
A signal broadcasted to other devices in a PakBus® network to identify
"neighbor" devices. A beacon in a PakBus® network ensures that all
devices in the network are aware of other devices that are viable. If
configured to do so, a clock set command may be transmitted with the
beacon. This function can be used to synchronize the clocks of devices
within the PakBus® network. See also GLOSSARY. PakBus (p. 425) and
GLOSSARY. Neighbor Device (p. 423).

binary
Describes data represented by a series of zeros and ones. Also describes the
state of a switch, either being on or off.

Boolean
Name given a function, the result of which is either true or false

Boolean data type
Typically used for flags and to represent conditions or hardware that have
only two states (true of false) such as flags and control ports.

BOOLS
A one byte data type that hold 8 bits (0 or 1) of information. BOOLS uses
less space than 32-bit BOOLEAN data type.

Callback
A name given to the process by which the CR800 initiates
telecommunication with a PC running appropriate CSI datalogger support
software. Also known as "Initiate Telecommunications."

code
A CRBASIC program, or a portion of a program.

constant
A packet of CR800 memory given an alpha-numeric name and assigned a
fixed number.

control I/O
Terminals C1 - C4 or processes utilizing these terminals.

CVI
Communications Verification Interval. The interval at which a PakBus®
device verifies the accessibility of neighbors in its neighbor list. If a
neighbor does not communicate for a period of time equal to 2.5 x the CVI,
the device will send up to 4 Hellos. If no response is received, the neighbor
is removed from the neighbor list.
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CPU
Central processing unit. The brains of the CR800.

CR10X
Older generation Campbell Scientific datalogger replaced by the CR800.

CR1000KD
An optional hand-held keyboard display for use with the CR1000 and
CR&800 dataloggers. See APPENDIX. Keyboard Display (p. 478).

cr
Carriage Return

CS1/0
Campbell Scientific Input / Output. A proprietary serial communications
protocol.

datalogger support software
Campbell Scientific software that includes at least the following functions:

e Datalogger Telecommunications
e Downloading Programs
e Clock Setting

e Retrieval of Measurement Data

Includes PC200W, PC400, RTDAQ, and LoggerNet Suite. See
APPENDIX. Datalogger Support Sofiware (p. 465)

data point
A data value which is sent to Final Storage as the result of an output
processing (data storage) instruction. Strings of data points output at the
same time make up a record in a data table.

dc
See GLOSSARY. Vdc (p. 431).

DCE
Data communications equipment. While the term has much wider meaning,
in the limited context of practical use with the CR800, it denotes the pin
configuration, gender and function of an RS-232 port. The RS-232 port on
the CR800 and on many 3" party telecommunications devices, such as a
digital cellular modems, are DCE. Interfacing a DCE device to a DCE
device requires a null-modem cable.
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desiccant
A material that absorbs water vapor to dry the surrounding air.

DevConfig
Device Configuration Utility, available with LN, PC400, or from the CSI
website.

DHCP
Dynamic Host Configuration Protocol. A TCP/IP application protocol.

differential
A sensor or measurement terminal wherein the analog voltage signal is
carried on two leads. The phenomenon measured is proportional to the
difference in voltage between the two leads.

digital
Numerically presented data.

Dim
A CRBASIC command for declaring and dimensioning variables. Variables
declared with DIM remain hidden during datalogger operation.

dimension
To code for a variable array. DIM example(3) creates the three variables
example(1), example(2), and example(3). DIM example(3,3) creates nine
variables. DIM example (3,3,3) creates 27 variables.

DNS
Domain Name System. A TCP/IP application protocol.

DTE
While the term has much wider meaning, in the limited context of practical
use with the CR800, it denotes the pin configuration, gender and function of
an RS-232 port. The RS-232 port on the CR800 and on many 3™ party
telecommunications devices, such as a digital cellular modems, are DCE.
Attachment of a null-modem cable to a DCE device effectively converts it
to a DTE device.

Earth Ground
use of a grounding rod or another suitable device to tie a system or device
to the earth. Earth ground is a sink for electrical transients and possibly
damaging potentials, such as those produced by a nearby lightning strike.
Earth ground is the preferred reference potential for analog voltage
measurements. Note that most objects have a "an electrical potential" and
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the potential at different places on the earth - even a few meters away - may
be different.

engineering units
Units that explicitly describe phenomena, as opposed to the CR800
measurement units of milliVolts or counts.

ESD
Electrostatic discharge

ESS
Environmental Sensor Station

excitation
Application of a precise voltage, usually to a resistive bridge circuit.

execution time
Time required to execute an instruction or group of instructions. If the
execution time of a Program Table exceeds the table's Execution Interval,
the Program Table is executed less frequently than programmed.

expression
A series of words, operators, or numbers that produce a value or result.

File Control
A feature of datalogger support software (p. 417) software used in
management of files that reside in CR800 memory.

Fill and Stop Memory
A memory configuration for data tables forcing a data table to stop
accepting data when full.

final storage
That portion of CR800 SRAM Memory allocated for storing data tables
with output arrays. Final Storage is a ring memory, with new data
overwriting the oldest data.

FTP
File Transfer Protocol. A TCP/IP application protocol.

419



Appendix A. Glossary

420

FLOAT
4 byte floating point data type. Default CR800 data type for Public or Dim
variables. Same format as IEEE4. IEEE4 is the name used when declaring
data type for stored data table data.

full duplex
Systems allow communications simultaneously in both directions.

FP2
2 byte floating point data type. Default CR800 data type for stored data.
While IEEE 4 byte floating point is used for variables and internal
calculations, FP2 is adequate for most stored data. FP2 provides 3 or 4
significant digits of resolution, and requires half the memory as IEEE4.

garbage
The refuse of the data communication world. When data are sent or
received incorrectly (there are numerous reasons why this happens) a string
of invalid, meaningless characters (garbage) results. Two common causes
are: 1) a baud rate mismatch and 2) synchronous data being sent to an
asynchronous device and vice versa.

global variable
A variable available for use throughout a CRBASIC program. The term is
usually used in connection with subroutines, differentiating global variables
(those declared using Public or Dim) from local variables, which are
declared in the Sub () and Function () instructions.

ground
Being or related to an electrical potential of 0 Volts.

half duplex
Systems allow bi-directional communications, but not simultaneously.

handshake, handshaking
The exchange of predetermined information between two devices to assure
each that it is connected to the other. When not used as a clock line, the
CLK/HS (pin 7) line in the datalogger CS 1/O port is primarily used to
detect the presence or absence of peripherals.

Hello Exchange
The process of verifying a node as a neighbor.

Hertz
Abbreviated Hz. Unit of frequency described as cycles or pulses per second.
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HTML
Hypertext Markup Language. A programming language used for the
creation of web pages.

HTTP
Hypertext Transfer Protocol. A TCP/IP application protocol.

IEEE4
4 byte floating point data type. IEEE Standard 754. Same format as
FLOAT. FLOAT is the name used when declaring data type for Public or
Dim variables.

INF
infinite or undefined. A data word indicating the result of a function is
infinite or undefined.

Initiate telecommunication
A name given to a processes by which the CR800 initiates
telecommunications with a PC running appropriate CSI datalogger support
software. Also known as "Callback."

input/output instructions
Used to initiate measurements and store the results in Input Storage or to set
or read Control/Logic Ports.

integer
A number written without a fractional or decimal component. 15 and 7956
are integers. 1.5 and 79.56 are not integers.

intermediate storage
That portion of memory allocated for the storage of results of intermediate
calculations necessary for operations such as averages or standard
deviations. Intermediate storage is not accessible to the user.

1P
Internet Protocol. A TCP/IP internet protocol.

IP Address
A unique address for a device on the internet.

If
line feed
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"Keep" Memory
Memory preserved through reset due to power up and program start up.

keyboard display
the CR850 (a version of the CR800) has an integrated keyboard display.
The CR1000KD keyboard display is compatible with the CR800 and
CR850 dataloggers.

local variable
A variable available for use only by the subroutine wherein it was declared.
The term differentiates local variables, which are declared in the Sub () and
Function () instructions, from global variables, which are declared using
Public or Dim.

LONG
Data type used when declaring integers.

loop
a series of instructions in a program, which are repeated a prescribed
number of times, followed by an "end" instruction which exists the program
from the loop.

loop counter
Increments by 1 with each pass through a loop.

manually initiated
Initiated by the user, usually with a optional keyboard display, as opposed
to occurring under program control.

MDS5 digest
16-byte checksum of the VTP configuration.

milli
The SI prefix denoting 1/1000s of a base SI unit.

Modbus
Communication protocol published by Modicon in 1979 for use in
programmable logic controllers (PLCs).
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modem/terminal
Any device which:

e has the ability to raise the CR800 ring line or be used with an optically
isolated interface (see APPENDIX. CS 1/O Serial Interfaces (p. 475)) to
raise the ring line and put the CR800 in the Telecommunications
Command State

e has an asynchronous serial communication port which can be
configured to communicate with the CR800.

Glossary. modulo divide

mathematical operation wherein the result of interest is the remainder after a
division.

MSB
Most significant bit (the leading bit)

multi-meter
An inexpensive and readily available device useful in troubleshooting data
acquisition system faults.

mV
The SI abbreviation for milliVolts.

NAN
Not a number. A data word indicating a measurement or processing error.
Voltage over range, SDI-12 sensor error, and undefined mathematical
results can produce NAN.

Neighbor Device
Devices in a PakBus® network that can communicate directly with an
individual device without being routed through an intermediate device. See
GLOSSARY. PakBus (p. 425).

NIST
National Institute of Standards and Technology

Node
Part of the description of a datalogger network when using LoggerNet.
Each node represents a device that the communications server will dial
through or communicate with individually. Nodes are organized as a
hierarchy with all nodes accessed by the same device (parent node) entered
as child nodes. A node can be both a parent and a child.
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User Program
The CRBASIC program written by the CR800 user in CRBASIC Editor or
Short Cut.

A.2 Concepts
A.2.1 Accuracy, Precision, and Resolution

Three terms often confused are accuracy, precision, and resolution. Accuracy is
a measure of the correctness of a single measurement, or the group of
measurements in the aggregate. Precision is a measure of the repeatability of a
group of measurements. Resolution is a measure of the fineness of a
measurement. Together, the three define how well a data acquisition system
performs. To understand how the three relate to each other, consider "target
practice" as an analogy. FIGURE. Accuracy, Precision, and Resolution (p. 432)
shows four targets. The bull's eye on each target represents the absolute correct
measurement. Each shot represents an attempt to make the measurement. The
diameter of the projectile represents resolution. The objective of a data
acquisition system should be high accuracy, high precision, and to produce data
with resolution as high as appropriate for a given application.

FIGURE 129. Accuracy, Precision, and Resolution
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F.1 Starter Software

Short Cut, PC200W and VisualWeather (p. 466) are designed for novice
integrators, but have features useful in advanced applications.

F.1.1  Short Cut

Short Cut utilizes an intuitive user interface to create CR800 program code for
common measurement applications. It presents lists from which sensors,
engineering units, and data output formats are selected. It supports by name
most sensors sold by Campbell Scientific. It features "generic" measurement
routines, enabling it to support many sensors from other manufacturers.
Programs created by Short Cut are automatically well documented and produce
examples of CRBASIC programming that can be used as source or reference
code for more complex programs edited with CRBASIC Editor.

Short Cut is included with PC200W, Visual Weather, PC400, RTDAQ, and
LoggerNet and is available at no charge from the Campbell Scientific web site.

F.1.2 PC200W

PC200W is basic datalogger support software. It utilizes an intuitive interface
to support direct serial communication to the CR800 via COM / RS-232 ports. It
sends programs, collects data, and facilitates monitoring of digital measurement
and process values. PC200W is available at no charge from the Campbell
Scientific web site.

TABLE 98. Starter Software

Software Compatibility Description

Short Cut PC, Windows Graphical user interfaced
programming software.

PC200W Starter Software PC, Windows Basic datalogger support

software (p. 417) for direct
telecommunications
connections.

VisualWeather PC, Windows Datalogger support software (p.
465) specialized for weather and
agricultural applications.

F.2 Datalogger Support Software

PC200W (p. 465), PC400, RTDAQ and LoggerNet provide increasing levels of
power required for integration, programming, data retrieval and
telecommunications applications. Datalogger support software for PDA and
Linux applications are also available. Visual Weather is datalogger support
software specialized for weather and agricultural applications.
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F.21 PC400

PC400 is a mid-level software suite. It includes CRBASIC Editor, point-to-
point communications over several protocols, simple real-time digital and
graphical monitors, and report generation. It does not support scheduled
collection or multi-mode communication networks.

F.2.2 LoggerNet Suite

The LoggerNet suite features a client-server architecture that facilitates a wide
range of applications and enables tailoring software acquisition to specific
requirements.

F.2.3 RTDAQ

RTDAQ is targeted for industrial and other high-speed data acquisition
applications.

F.2.4 PDA Software

PConnect Software supports PDAs with Palm Operating Systems. PConnectCE
supports Windows Mobile and Pocket PC PDAs. Both support direct RS-232
connection to the CR800 for sending programs, collecting data, and digital real-
time monitoring.

F.2.5 VisualWeather

Visual Weather supports weather stations. It is recommended in applications
wherein the user requires minimal control over programming and the pre-
configured display and reporting features. VisualWeather is highly integrated
and easy to use.

TABLE 99. Datalogger Support Software

Software Compatibility Description
PC200W Starter Software PC, Windows Basic datalogger support
software for direct connect.
PC400 PC, Windows Mid-level datalogger

support software. Supports
single dataloggers over
most telecommunications
options.

LoggerNet PC, Windows Top level datalogger
support software. Supports
datalogger networks.

LoggerNet Admin PC, Windows Advanced LoggerNet for
large datalogger networks.
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TABLE 99. Datalogger Support Software

Software

Compatibility

Description

LoggerNet Linux

RTDAQ

VisualWeather

Linux

PC, Windows

PC, Windows

Includes LoggerNet Server
for use in a Linux
environments and
LoggerNet Remote for
managing the server from a
Windows environment.

Datalogger support
software for industrial and
real time applications.

Datalogger support
software specialized for
weather and agricultural
applications.

PConnect Palm, Handspring, Palm OS  Datalogger support

3.3 or later. software for Palm or
Handspring PDA.

PConnectCE handhelds running MS Datalogger support
Pocket PC or Windows software for handheld
Mobile. computers.

F.3 LoggerNet Clients
TABLE 100. LoggerNet Client Software*
Software Description

LoggerNet Remote

LoggerNet Baler

LoggerNetData

CSI OPC Server

RTMC Pro

RTMCRT

RTMC Web Server

Enables administering to LoggerNet Admin
via TCP/IP from a remote PC.

Baler stores LoggerNet data into new files
so that the data can be imported to a
database or third-party analysis program.

LoggerNetData generates displays of real-
time or historical data, post-processes data
files, and generates reports. It includes
Split, RTMC, View Pro, and Data Filer.

Feeds datalogger data into third-party OPC-
compatible graphics packages.

RTMC Pro is an enhanced version of the
RTMC client. RTMC Pro provides additional
capabilities and more flexibility, including
multi-state alarms, email on alarm
conditions, hyperlinks, and FTP file transfer.

RTMCRT allows you to view and print multi-
tab displays of real-time data. Displays are
created in RTMC or RTMC Pro.

RTMC Web Server converts real-time data
displays into HTML files, allowing the
displays to be shared via an Internet
browser.

*LoggerNet Clients require that LoggerNet or RTDAQ (RTMC-based clients only) --
purchased separately -- be running on a PC.
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F.4 Software Tools
F.4.1 Network Planner

Network Planner (p. 112) is a "drag and drop" application used in designing
PakBus datalogger networks. The user interacts with Network Planner through
a drawing canvas upon which are placed PCs and datalogger nodes. Links
representing various telecommunications options are drawn between nodes.
Activities to take place between the nodes are specified. Network Planner
automatically specifies settings for individual devices and creates XML files for
download to each device through DevConfig.

F.4.2 Device Configuration Utility (DevConfig)

Device Configuration Utility (DevConfig) is bundled with PC400, LoggerNet,
and RTDAQ and can be downloaded, at no charge, from <www>. DevConfig is
used to change device settings and update device operating systems.

F.4.3 Calibration Wizard

Used with field calibration (p. 211) functions FieldCal() (p. 214) and
FieldCalStrain() (p. 220). Available as part of LoggerNet 4.0 or higher and
RTDAQ.

F.4.4 PakBus Graph

A utility provided with LoggerNet software that maps and provides access to
settings in an existing PakBus network.

TABLE 101. Software Tools

Software Compatibility Description

Short Cut (p. 465) PC, Windows Graphical user interfaced
CR800 programming
software. Useful for
knocking out the basic
structure of a measurement
program that can then be
edited with CRBASIC
Editor.

Network Planner PC, Windows Available as part of the
LoggerNet Suite. Assists in
design of networks and
configuration of network

elements.
Device Configuration Utility = PC, Windows Available at no cost from
(DevConfig) the Campbell Scientific

website. Configures
software and firmware
settings in Campbell
Scientific hardware.
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F.5 Software Development Kits

TABLE 102. Software Development Kits

Software | Compatibility

Description

BMP5-SDK PC, Windows

LoggerNet-SDK PC, Windows

LoggerNet Server-SDK PC, Windows

JAVA-SDK PC, Windows

Allows software developers
to create custom software
clients that support
communications with one
PakBus® datalogger using
an RS-232 or IP Port
connection.

Allows software developers
to create custom client
applications that
communicate through a
LoggerNet server with any
datalogger supported by
LoggerNet. Requires
LoggerNet.

Allows software developers
to create custom client
applications that
communicate through a
LoggerNet server with any
datalogger supported by
LoggerNet. Includes the
complete LoggerNet Server
DLL, which can be
distributed with the custom
client applications.

Allows software developers
to write Java applications to
communicate with
dataloggers.
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Appendix G. Sensors and Peripherals

Campbell Scientific sensors, power supplies, and peripherals expand the
measurement and control capability of the CR800. Consult product literature at
www.campbellsci.com or a Campbell Scientific applications engineer to
determine what peripherals are most suited to particular applications. Listings
below are not exhaustive and are current as of the manual publication date.

G.1 Sensors

Most electronic sensors will interface with the CR800. The following sensors
are available from Campbell Scientific and are easily integrated into CR800
systems. Please contact Campbell Scientific for specific model numbers.

TABLE 103. Sensors available from Campbell Scientific

Air Temperature Precipitation

Relative Humidity Road Weather

Barometric Pressure Soil Heat Flux

Conductivity Soil Temperature

Dissolved Oxygen Soil Volumetric Water Content
Distance Soil Water Potential

Duff Moisture Solar Radiation

Electrical Current Strain

Electric Field Surface Temperature

Fuel Moisture and Temperature Turbidity

Geographic Position Water Level

Heat, Vapor, and CO> Flux Water Quality

Leaf Wetness Water Temperature

ORP / pH Wind Speed / Wind Direction

G.2 Dataloggers

Other Campbell Scientific datalogging devices can be used in networks with the
CR800. Data and control signals can pass from device to device with the CR800
acting as a master, peer or slave. Dataloggers communicate in a network via
PakBus®, Modbus, DNP3, RS-232, SDI-12, or CANbus (using SDM-CAN
module).

G.3 Power Supplies

Several power supplies are available from Campbell Scientific to power the
CR800.
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G.3.1 Battery / Regulator Combination

Read More! Information on matching power supplies to particular applications
can be found in the Campbell Scientific Application Note "Power Supplies",
available at www.campbellsci.com.

TABLE 104. Battery / Regulator Combinations available from Campbell Sc

Model Description

PS100 12 Amp-Hour Rechargeable Battery & Regulator
(requires primary source).

PS24 24 Amp-Hour Rechargeable Battery, Regulator and
Enclosure (requires primary source).

G.3.2 Batteries

TABLE 10S5. Batteries available from Campbell Scientific

Model / Part Number Description
BPALK D-Cell 12 Vdc Alkaline Battery Pack
BP12 12 Amp-Hour Sealed Rechargeable Battery (requires

regulator & primary source). Includes mounting
bracket for CSI enclosures.

BP24 24 Amp-Hour Sealed Rechargeable Battery (requires
regulator & primary source). Includes mounting
bracket for CSI enclosures.

G.3.3 Regulators

TABLE 106. Regulators available from Campbell Scientific

Model Description

CH100 12 Volt Charging Regulator (requires primary source)

G.3.4 Primary Power Sources

TABLE 107. Primary Power Sources available from Campbell Scientific

Model Description

9591 18 Vac 1.2 Amp Wall Plug Charger (accepts 110 Vac
mains power, requires regulator)

14014 18 Vdc Wall Plug Charger (accepts 90-264 Vac
mains power, requires regulator)

SP5-L 5-Watt Solar Panel (requires regulator)

SP10 10-Watt Solar Panel (requires regulator)

SP10R 10-Watt Solar Panel (includes regulator)

SP20 20-Watt Solar Panel (requires regulator)

SP20R 20-Watt Solar Panel (includes regulator)

SP65 65-Watt Solar Panel (includes regulator)

DCDC18R 12 Vdc to 18 Vdc Boost Regulator (allows automotive
supply voltages to recharge sealed rechargeable
batteries)
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