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very rare occurrence), contact a Campbell Scientific applications engineer as the 
operating system may need adjustment. 
 

19.3.3 CommsMemFree(3) 
CommsMemFree(3)  Specifies three 2 digit fields, from right (Least 
significant) to left (most significant): 

• "little" IP packets available 

• "big" IP packets available 

• received IP packets in a receive queue that have not yet been processed 

At start up, with no TCP/IP communication occurring, this field will read 1530, 
i.e, 30 little and 15 big IP packets are available and nothing is in the receive 
queue.  The Ethernet and / or the PPP interface will feed the received queue.  
21428 means 2 packets are in the received queue waiting to be processed, 1 of 
the 15 "big" IP packets are in use and 2 of the "little" packets are in use.  These 
three pieces of information are also brought out in the IP Trace information 
every 30 seconds as "lilfreeq", "bigfreeq", and "recvd queue". 

If the "big" and / or "little" free packets drops down near zero and stays there, or 
if the number in the received queue climbs up and never comes down (both 
conditions are rare), contact a Campbell Scientific applications engineer as the 
operating system may need adjustment. 
 

19.4 Power Supplies 
19.4.1 Overview 

Power supply systems may include batteries, charging regulators, and a primary 
power source such as solar panels or AC/AC or AC/DC transformers attached to 
mains power.  All components may need to be checked if the power supply is 
not functioning properly. 

SECTION. Diagnosis and Fix Procedures (p. 426) includes the following 
flowcharts for diagnosing or adjusting power equipment supplied by Campbell 
Scientific: 

• Battery Voltage Test 

• Charging Circuit Test (when using an unregulated solar panel) 

• Charging Circuit Test (when using a transformer) 

• Adjusting Charging Circuit 

If power supply components are working properly and the system has 
peripheral(s) with high current drain, such as a satellite transmitter, verify that 
the power supply is designed to provide adequate power.  Information on power 
supplies available from Campbell Scientific can be obtained at 
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FIGURE 132. Potentiometer R3 on PS100 and CH100 Charging 

Regulator 

 

19.5 Terminal Emulator 
CR1000 Terminal Mode is designed to aid Campbell Scientific engineers in 
operating system development.  It has some features useful to users for 
troubleshooting, but it should not be relied upon to have the same features or 
formats from version to version of the OS.  TABLE. Terminal Emulator Menu 
(p. 433) lists terminal mode options.  With exception of perhaps the C 
command, terminal emulator mode options are not necessary to routine CR1000 
operations. 

To enter terminal mode, connect a PC to the 9-pin RS-232 port on the CR1000 
via serial cable or USB-to-serial cable.  Open a terminal emulator program.  
Terminal emulator programs are available in: 

1. Datalogger support software (p. 439, p. 490) Terminal Emulator feature 

2. DevConfig (CSI Device Configuration Utility Software) Terminal tab 

3. HyperTerminal, a communications tool available with many installations 
of Windows XP or lower.  Beginning with Windows Vista, 
HyperTerminal (or another terminal emulator utility) must be acquired 
and installed separately 
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Compile 
The software process of converting human readable program code to binary 
machine code.  CR1000 user programs are compiled internally by the 
CR1000 operating system. 

 

constant 
A packet of CR1000 memory given an alpha-numeric name and assigned a 
fixed number. 

 

control I/O 
Terminals C1 - C8 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. 

 

CPU 
Central processing unit. The brains of the CR1000. 

 

CR10X 
Older generation Campbell Scientific datalogger replaced by the CR1000. 

 

CR1000KD 
An optional hand-held keyboard display for use with the CR1000 and 
CR800 dataloggers.  See APPENDIX. Keyboard Display (p. 502). 

 

cr 
Carriage Return 

 

CRD 
A flash memory card or the memory drive that resides on the flash card. 

 

CS I/O 
Campbell Scientific Input / Output. A proprietary serial communications 
protocol. 
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datalogger support software 
Campbell Scientific software that includes at least the following functions: 

• Datalogger Telecommunications 

• Downloading Programs 

• Clock Setting 

• Retrieval of Measurement Data 
Includes PC200W, PC400, RTDAQ, and LoggerNet Suite.  See 
APPENDIX. Datalogger Support Software (p. 489) 

 

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. 453). 

 

DCE 
Data communications equipment. While the term has much wider meaning, 
in the limited context of practical use with the CR1000, it denotes the pin 
configuration, gender and function of an RS-232 port. The RS-232 port on 
the CR1000 and on many 3rd party telecommunications devices, such as a 
digital cellular modems, are DCE. Interfacing a DCE device to a DCE 
device requires a null-modem cable. 

 

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. 
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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 CR1000, it denotes the pin configuration, gender and function 
of an RS-232 port. The RS-232 port on the CR1000 and on many 3rd 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 
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 CR1000 
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. 
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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. 439) software used in 
management of files that reside in CR1000 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 CR1000 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. 

 

FLOAT 
4 byte floating point data type. Default CR1000 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 CR1000 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. 
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UINT2 
Data type used for efficient storage of totalized pulse counts, port status 
(e.g. status of 16 ports stored in one variable) or integer values that store 
binary flags. 

 

UPS 
Uninterruptible power supply. A UPS can be constructed for most 
datalogger applications using ac line power, an ac/ac or ac/dc wall adapter, 
a charge controller, and a rechargeable battery. 

 

User Program 
The CRBASIC program written by the CR1000 user in the CRBASIC 
Editor or the Short Cut program generator. 

 

USR: 
A portion of CR1000 memory dedicated to the storage of image or other 
files. 

 

variable 
A packet of CR1000 memory given an alpha-numeric name, which holds a 
potentially changing number or string. 

 

Vac 
Volts Alternating Current.  Also VAC.  Mains or grid power is high-level 
Vac, usually 110 Vac or 220 Vac at a fixed frequency of 50 Hz or 60 Hz. 
High-level Vac is used as a primary power source for Campbell Scientific 
power supplies. Do not connect high-level Vac directly to the CR1000. The 
CR1000 measures varying frequencies of low-level Vac in the range of ±20 
Vac. 

 

Vdc 
Volts Direct Current.  Also VDC.  The CR1000 operates with a nominal 12 
Vdc power supply. It can supply nominal 12 Vdc, regulated 5 Vdc, and 
variable excitation in the ±2.5 Vdc range. It measures analog voltage in the 
±5.0 Vdc range and pulse voltage in the ±20 Vdc range. 

 

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

 

Volts 
SI unit for electrical potential. 
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TABLE 96. Status Table Fields and Descriptions 
Fieldname Description Variable Type Default Range Edit? Info Type 

CommsMemFree(1) See SECTION. 
CommsMemFree(1) (p. 
423). 

Number of buffers used in 
all communication, except 
with the optional keyboard 
display.  Two digits per 
each buffer size category.  
Least significant digit 
specifies the number of 
the smallest buffers.  Most 
significant digit specifies 
the number of the largest 
buffers.  When TLS is not 
active, there are 4 
categories, "tiny", "little", 
"medium", and "large".  
When TLS is active, there 
is an additional 5th 
category, "huge", and 
there are more buffers 
allocated for each 
category. 

Integer array  TLS Not 
Active: 
tiny: 05 

little: 15 

medium: 25 

large: 15 

huge: 0 

TLS 
Active: 
tiny: 160 

little: 99 

medium: 99 

large: 30 

huge: 2 

 Status 

CommsMemFree(2) See SECTION. 
CommsMemFree(2) (p. 
424). 

Number of buffers 
remaining for routing and 
neighbor lists. Each route 
or neighbor requires 1 
buffer. 

Integer array     

CommsMemFree(3) See SECTION. 
CommsMemFree(3) (p. 
425). 

Three 2 digit fields, from 
right (Least significant) to 
left (most significant):  
"little" IP packets 
available, "big" IP packets, 
and received IP packets in 
a receive queue that have 
not yet been processed. 

Integer array  At start up, 
with no 
TCP/IP 
communicati
on: 

1530 (30 
little and 15 
big IP 
packets are 
available. 
Nothing in 
the receive 
queue.) 

  

FullMemReset A value of 98765 written to 
this location will initiate a 
full memory reset. Full 
memory reset will 
reinitialize RAM disk, final 
storage, PakBus memory, 
and return parameters to 
defaults. 

Integer 0  Enter 
98765 to 
Reset 

Config 

DataTableName Programmed name of 
data table(s). Each table 
has its own entry. 

String array of 
number of data 
tables 

   Prog 

SkippedRecord10 Variable array that posts 
how many records have 
been skipped for a given 
table. Each table has its 
own entry. 

Integer array 0 0 Yes 

Reset by 
changing to 0 

Error 
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TABLE 96. Status Table Fields and Descriptions 
Fieldname Description Variable Type Default Range Edit? Info Type 

DataRecordSize Number of records in a 
table. Each table has its 
own entry in this array. 

Integer array     

SecsPerRecord Output interval for a given 
table. Each table has its 
own entry in this array. 

Integer array     

DataFillDays Time in days to fill a given 
table.   Each table has its 
own entry in a two 
dimensional array.  First 
dimension is for on-board 
memory.  Second 
dimension is for CF card 
memory. 

Integer array     

CardStatus Contains a string with the 
most recent card status 
info. 

String    Status 

CardBytesFree11 Gives the number of bytes 
free on the CF card. 

Integer    Status 

MeasureOps Number of task sequencer 
opcodes required to do all 
measurements in the 
system. This value 
includes the calibration 
opcodes (compile time) 
and the background 
calibration (system) slow 
sequence opcodes.  This 
is a static value calculated 
at compile time.  Assumes 
all measurement 
instructions will run each 
scan. 

Integer    Status 

MeasureTime Time (μs) required to 
make the measurements 
in this scan, including 
integration and settling 
times. Processing occurs 
concurrent with this time 
so the sum of measure 
time and process time is 
not the time required in 
the scan instruction.    
This is a static value 
calculated at compile time.  
Assumes all measurement 
instructions will run each 
scan. 

Integer    Status 
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Appendix F. Software 
 

F.1 Starter Software 
Short Cut, PC200W and VisualWeather (p. 490) 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 CR1000 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 CR1000 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 103. Starter Software 
Software Compatibility Description 

Short Cut PC, Windows Graphical user interfaced 
programming software. 

PC200W Starter Software PC, Windows Basic datalogger support 
software (p. 439) for direct 
telecommunications 
connections. 

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

 

 

F.2 Datalogger Support Software 
PC200W (p. 489), 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. 







505 

 

Appendix H. CF & Records Number 
The number of records in a DataTable when a CardOut() instruction is used in a 
data table declaration is governed by these rules: 

1. Both card memory and internal memory keep copies of data tables in 
binary TOB3 format.  Collectable numbers of records for both card and 
internal memories are reported in DataRecordSize entries in the Status 
table. 

2. In the table definitions advertised to datalogger support software (p. 489), 
the datalogger advertises the greater of the number of records recorded in 
the status table, if the tables are not fill and stop. 

3. If either data area is flagged for fill and stop, then whichever area stops first 
causes all final data storage to stop, even if there is more space allocated in 
the non-stopped area, hence limiting the number of records to the minimum 
of the two areas if both are set for fill and stop. 

4. When the CardOut instruction is present, whether or not a card is installed, 
the internal data table space is allocated a minimum of roughly 5K bytes so 
that there is at least a minimum buffer space for storing to the data to the 
card (which occurs in the background when the datalogger has a chance to 
copy data onto the card).  Hence, for example, a data table consisting of 1 4 
byte sample, not interval driven, 20 bytes per record, including the 16 byte 
tob3 header/footer, 258 records are allocated for the internal memory for 
any program that specifies less that 258 records, again only in the case that 
CardOut is present.  Programs that specify more than 258 records report 
back what the user specified, and the number of records on the card 
specified by the user is always reported back as specified in the Status 
Table, with no minimum since it is not used for buffering as is the internal 
data table space. 

5. When CardOut is used but the card is not present, 0 bytes are reported in the 
Status Table. 

6. In both the internal memory and card data table spaces, about 2K bytes of 
extra space is allocated (about 100 extra records in the above example) so 
that for our ring memory we minimize the possibility of new data over 
writing the oldest data when LoggerNet tries to collect the oldest data at the 
same time.  These extra records are not reported in the Status Table and are 
not reported to LoggerNet and therefore cannot be collected.  The only 
interest the user might have would be the extra space allocated for the data 
table that comes out of the 4 Meg of memory in the typical dataloggers. 

7. If the CardOut instruction is set for fill and stop, all the space reserved for 
records on the card is recorded before final data storage is stopped, 
including the extra 2K allocated to alleviate the conflict of storing the 
newest data while reading the oldest when the area is not fill and stop, i.e., 
is ringing around.  Therefore, as long as the CPU does not stop earlier, or is 
ring and not fill and stop, then more records will be stored on the card than 
originally allocated, i.e., about 2K bytes worth of records, assuming no 
lapses.  At the point final data storage is stopped, the datalogger 
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recalculates the number of records, displays them in the Status Table, and 
advertises a new table definitions to LoggerNet.  Further, if the table is 
storing relatively fast, there might be some additional records already stored 
in the CPU data table buffer before final data storage stops altogether, 
resulting in a few more records than advertised able to be collected.  For 
example, on a CR1000 -- storing a 4 byte value at a 10 msec rate, the CPU 
not fill and stop, the Card 500 records set to fill and stop -- after final data 
storage stopped, the Card had 603 records advertised in the Status Table (an 
extra 103 due to the extra 2K bytes allocated for ring buffering), but 608 
records could be collected since it took 50 msec, or 5 records, to stop the 
CPU from storing its 5 records beyond when the card was stopped. 

8. Note that only the Card will keep storing until all its records are filled; the 
CPU will stop when the user's specified number of records are stored. 

9. Note that the O command in the terminal mode helps you see more precisely 
what the CPU and the Card are doing, actual size allocated, where they are 
at the present, etc.  
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cr • 282 
CR1000 Configuration • 33 
CR1000 Specifications • 48, 83, 84, 101 
CR1000KD • 39, 272, 397, 439 
CR10X • 151, 210, 293, 439 
CR200 • 210 
CR23X • 210, 293 
CR510 • 210, 293 
CRBASIC Editor • 129 
CRBASIC EXAMPLE. SDI-12 Sensor Setup • 261 
CRBASIC Program • 14 
CRBASIC Programming • 130 
CRBASIC Programming Instructions • 34, 161 
CRD • 354, 439 
CS I/O Port • 32, 439, 479 
Current • 103 
Current Sourcing Limit • 96, 102 
Custom Display • 401 
Custom Menu • 38, 39, 208 
Custom Menus • 397, 401 
CVI • 439 

D 
Data Acquisition System • 27 
Data Acquisition System -- Components • 3 
Data Retrieval • 3 
Datalogger • 3 
Sensors • 3, 28 
Data bits • 282 
Data Collection • 3, 21 
Data Destination • 178 
Data Fill Days • 458 
Data Format • 36 
Data Monitoring • 14, 21 
Data Point • 440 
Data Preservation • 362 
Data Record Size • 458 
Data Retrieval • 3, 35, 369 
Data Storage • 34, 36, 150, 178, 179, 349, 361 
Data Storage - Trigger • 301 
Data Table • 14, 146, 147, 149, 171, 177, 322, 402 

Access • 217 
header • 169 
Management • 217 
Modifier • 177 
Name • 136 
Names • 458 

Data Table Access and Management • 171 
Data Table Declarations • 32, 361 

Data Type • 138, 139, 166, 309 
Bool8 • 306 
Format • 283 
LONG • 444 
NSEC • 446 
UINT2 • 453 

Data Types • 152 
Datalogger • 3 
datalogger support software • 3, 36, 238, 247, 352, 

353, 354, 355, 359, 361, 362, 395, 432, 434, 442, 
450, 468, 489 

Datalogger Support Software • 41, 440 
Date • 407 
DC • 440 
DC Excitation • 101 
DCE • 32, 440, 441, 446 
Debugging • 415 
Declaration • 136, 145, 175 

Data Table • 177 
Declaration -- Modbus • 390 

Default.CR1 • 125 
Default.CR1 File • 123 
Desiccant • 40, 409, 440 
DevConfig • 33, 111, 112, 440 
Device Configuration • 111, 112 
Device Map • 378 
DHCP • 248, 440 
Diagnosis - Power Supply • 426 
Diagnosis and Fix Procedures • 425 
Diagnostics • 173, 185 
Dial Sequence • 154 
Differential • 6, 7, 440 
Digital • 440 
Digital I/O • 10, 11, 29, 42, 84, 96, 153, 188 
Digital I/O Ports ( • 101 
Digital Register • 389 
Dimension • 137, 441 
Diode OR Circuit • 100 
Disable Variable • 152, 153, 300, 419 
DisableVar • 300, 419 
Display • 38, 397 
Display - Custom • 401 
DNP Variable • 386 
DNP3 • 38, 221, 281, 385 
DNS • 248, 441 
Documentation • 130 
Drive USR • 458, 470 
DTE • 32, 440, 441, 446 
Duplex • 282 
Durable Setting • 122 

E 
Earth Ground • 31, 105, 441 
Edge Timing • 11, 29, 85 
Edit File • 405 



Index 

510 

Edit Program • 405 
Editor • 16 
Editor - Short Cut • 129 
Email • 218, 242 
EMF • 46 
Enclosures • 409 
Engineering Units • 441 
Environmental Enclosures • 409 
Erase Memory • 458 
Error • 46, 58, 72, 73, 81, 420, 423 

Analog Measurement • 48, 107, 108, 420 
Programming • 419 
Soil Temperature Thermocouple • 108 
Thermocouple • 71, 73, 74, 77, 78, 79, 80 

Error Analysis • 70, 79 
ESD • 31, 441, 454 
ESD Protection • 105, 106 
Ethernet Settings • 470 
Evapotranspiration • 180 
Example Program • 289, 294, 301 
Excitation • 101, 187, 441 
Excitation Reversal • 53 
Execution • 155 

at Compile • 181 
Interval • 157, 158 
Time • 442 

Exercise - Measuring a Thermocouple • 70 
Expression • 163, 164, 166, 167, 170, 442 
Expression - Logical • 168 
Expression - String • 170 
Expressions • 163 
Expressions with Numeric Data Types • 264 
Extended Commands -- SDI-12 • 260 
External Memory Power-up • 361, 362 
External Power Supply • 31 

F 
False • 169 
Field Calibration • 91, 227 
FieldCal • 222, 230 

Multiplier • 235 
Multiplier Only • 237 
Offset • 233, 235 
Zero • 232 

FieldCalStrain • 222, 237, 240 
Field Calibration of Linear Sensors (FieldCal) • 91, 

492 
FieldCal() Demonstration Programs • 68, 70, 237, 

492 
FieldCalStrain() Demonstration Program • 70, 492 
File Attributes • 360 
File Management • 115, 119, 131, 215, 227, 360, 361 

Attributes • 361 
Control • 360, 442 
Display • 404 

FileClose • 215 
FileCopy • 215 
FileEncrypt • 215 
FileList • 215 
FileManage • 215 
FileMark • 217 
FileOpen • 215 
FileRead • 215 
FileReadLine • 215 
FileRename • 215 
FileSize • 215 
Manager • 470 
Names • 366 

File System Errors • 355 
Fill and Stop Memory • 349, 442 
Final Data Storage • 442 
Final Data Storage (Output) Processing • 153, 302 
Final Data Storage Table • 402 
final storage • 352, 359 
Firmware • 33 
Fixed Voltage Range • 50 
Flag • 142, 390 
Flat Map • 378 
Floating Point • 165 
Floating Point Arithmetic • 164 
Format - Numerical • 132 
Forward • 1 
Frequency • 8, 9, 81, 84, 85 
Frequency Resolution • 86 
SDI-12 Extended Commands • 260 
Extended Commands -- SDI-12 • 260 
FTP • 442 
Full Bridge • 7, 65 
Full Duplex • 442 
Full Memory Reset • 458, 470 
Function Codes - Modbus • 391 

G 
Gain • 48, 163, 164 
Garbage • 442 
Gas-discharge Tubes • 105 
global variable • 264, 443 
Glossary • 437 
Glossary - Modbus • 389 
Glossary. modulo divide • 307 
GOES • 223 

GOESData • 223 
GOESGPS • 223 
GOESSetup • 223 
GOESStatus • 223 

Gradient • 73 
Graphs • 400 
Ground Looping in Ionic Measurements • 68 



Index 

511 

Grounding • 31, 40, 105, 106, 443 
Ground Loop • 109 
Ground Potential Error • 108 
Ground Reference Offset • 54 

Gypsum Block • 68 

H 
Half Bridge • 7, 65 
Half Duplex • 443 
Handshake, Handshaking • 443 
Hello Exchange • 443 
Hello-message • 375 
Hello-request • 375 
Hertz • 443 
Hexadecimal • 132 
High-frequency • 84, 85 
Holding Register • 389 
HTML • 246, 443 
HTTP • 243, 443 

HTTPOut • 218 
Settings • 470 

Humidity • 40, 409 

I 
I/O Port • 11 
ID • 115 
IEEE4 • 138, 443 
Include File • 123, 470 
Infinite • 419 
Information Services • 176, 218, 242 
Initiate Telecommunications • 221, 243, 370, 443 
Initiating Telecomms (Callback) • 221 
INMARSAT-C • 224 
Input and Excitation Reversal • 46 
Input Channel • 6, 7 
Input Expansion Module • 12 
Input Limits • 42, 44, 45, 51 
Input Programming Basics • 260, 287 
Input Range • 42, 50 
Input Register • 389 
Input Reversal • 53 
Input/Output Instructions • 444 
Installation • 4 
Instruction • 161 
Instructions 

ABS • 199 
AcceptDataRecords • 210 
ACOS • 198 
ACPower • 190 
AddPrecise • 202 
Alias • 134, 136, 144, 162, 176 
AM25T • 192 
AND • 197 
AngleDegrees • 175 

ArgosData • 223 
ArgosDataRepeat • 223 
ArgosError • 223 
ArgosSetup • 223 
ArgosTransmit • 223 
ArrayIndex • 215 
ArrayLength • 215 
As • 176 
ASCII • 204, 437 
ASIN • 198 
ATN • 198 
ATN2 • 198 
Average • 179 
AvgRun • 202 
AvgSpa • 201 
AVW200 • 192 
Battery • 5, 32, 99, 100, 185, 262, 411, 426, 458 
BeginProg … EndProg • 182 
BrFull • 187 
BrFull6W • 187 
BrHalf • 187 
BrHalf3W • 187 
BrHalf4W • 187 
Broadcast • 212, 375 
CalFile • 215 
Calibrate • 222, 225 
Call • 182 
CallTable • 182 
CardOut • 178 
Ceiling • 199 
CheckPort • 188 
CheckSum • 204 
CHR • 204 
ClockChange • 206 
ClockReport • 206, 212 
ClockSet • 206 
Closed Interval • 151 
ComPortIsActive • 185 
Const • 143, 177 
ConstTable … EndConstTable • 177 
COS • 198 
COSH • 198 
Covariance • 179 
CovSpa • 201 
CS110 • 190 
CS110Shutter • 190 
CS616 • 190 
CS7500 • 190 
CSAT3 • 190 
CWB100 • 192 
CWB100Routes • 192 
CWB100RSSI • 192 
Data … Read … Restore • 184 
DataEvent • 177 
DataGram • 212 
DataInterval • 150, 177 



Index 

512 

DataLong … Read … Restore • 184 
DataTable … EndTable • 149, 177 
DaylightSaving • 206 
DaylightSavingUS • 206 
Delay • 182 
DewPoint • 201 
DHCPRenew • 218 
DialModem • 221 
DialSequence … EndDialSequence • 212 
DialVoice • 207 
Dim • 176, 441 
DisplayMenu … EndMenu • 208 
DisplayValue • 208 
DNP • 221, 386 
DNPUpdate • 221, 386 
DNPVariable • 221 
Do … Loop • 182 
DSP4 • 178 
EC100 • 190 
EC100Configure • 190 
EMailRecv • 218 
EMailSend • 218 
Encrypt • 215 
EndSequence • 182 
EQV • 197 
ESS • 441 
ESSInitialize • 181 
ESSVariables • 176 
EthernetPower • 218 
ETsz • 180 
ExciteV • 187 
Exit • 182 
EXP • 199 
FFT • 179 
FFTSpa • 201 
FieldCal • 222, 230 
FieldCalStrain • 222, 237, 240 
FieldNames • 179 
FileClose • 215 
FileCopy • 215 
FileEncrypt • 215 
FileList • 215 
FileManage • 215 
FileMark • 217 
FileOpen • 215 
FileRead • 215 
FileReadLine • 215 
FileRename • 215 
FileSize • 215 
FileTime • 215 
FileWrite • 215 
FillStop • 177 
FindSpa • 215 
FIX • 199 
FLOAT • 138, 166, 167, 420, 442 
Floor • 199 

For ... Next • 182 
FormatFloat • 204 
FormatLong • 204 
FP2 • 138, 442 
FRAC • 199 
FTPClient • 218 
Function ... EndFunction • 225 
GetDataRecord • 212 
GetFile • 212 
GetRecord • 217 
GetVariables • 212 
GOESData • 223 
GOESGPS • 223 
GOESSetup • 223 
GOESStatus • 223 
GPS • 190 
HEX • 204 
HexToDec • 204 
Histogram • 181 
Histogram4D • 181 
HTTPOut • 218 
HydraProbe • 190 
If ... Then ... Else … ElseIf ... EndIf • 182 
IfTime • 206 
IIF • 197 
IMP • 197 
Include • 215 
INSATData • 224 
INSATSetup • 224 
INSATStatus • 224 
InStr • 204 
InstructionTimes • 185 
INT • 199 
INTDV • 199 
IPRoute • 218 
IPTrace • 218 
IS • 218 
Left • 204 
Len • 204 
LevelCrossing • 181 
lf • 282 
LI7200 • 190 
LI7700 • 190 
LN or LOG • 199 
LoadFieldCal • 222 
LOG10 • 199 
LONG • 138, 166, 167, 420, 444 
LowerCase • 204 
LTrim • 204 
Maximum • 179 
MaxSpa • 201 
Median • 179 
MemoryTest • 185 
MenuItem • 208 
MenuPick • 208 
Mid • 204 



Index 

513 

Minimum • 179 
MinSpa • 201 
MOD • 199 
ModBusMaster • 221, 390 
ModBusSlave • 221, 390 
ModemCallback • 221 
ModemHangup ... EndModemHangup • 221 
Moment • 179 
Move • 215 
MoveBytes • 209, 390 
MovePrecise • 181 
MuxSelect • 192 
Network • 212 
NetworkTimeProtocol • 218 
NewFieldCal • 222 
NewFieldNames • 176 
NewFile • 215 
NOT • 197 
OmniSatData • 224 
OmniSatRandomSetup • 224 
OmniSatStatus • 224 
OmniSatSTSetup • 224 
OpenInterval • 151, 177 
OR • 197 
PakBusClock • 206, 212 
PanelTemp • 185 
PeakValley • 179 
PeriodAvg • 188 
PingIP • 218 
PipelineMode • 175 
PortGet • 188 
PortsConfig • 188 
PortSet • 188 
PPPClose • 218 
PPPOpen • 218 
PreserveVariables • 176 
PRT • 201, 335 
PRTCalc • 201 
Public • 176, 448 
PulseCount • 188 
PulseCountReset • 181 
PulsePort • 188 
PWM • 188 
PWR • 199 
RainFlow • 181 
Randomize • 202 
Read • 184 
ReadIO • 188 
ReadOnly • 136, 176 
RealTime • 185, 206 
RectPolar • 199 
Replace • 204 
ResetTable • 217 
Restore • 184 
Right • 204 
RMSSpa • 201 

RND • 202 
Round • 199 
Route • 212 
RoutersNeighbors • 212 
Routes • 212, 470 
RTrim • 204 
RunProgram • 215 
Sample • 179 
SampleFieldCal • 179, 222 
SampleMaxMin • 179 
SatVP • 201 
Scan … ExitScan … ContinueScan ... NextScan 

• 182 
SDI12Recorder • 189 
SDI12SensorResponse • 189, 259 
SDI12SensorSetup • 189, 259 
SDMAO4 • 192 
SDMCAN • 192 
SDMCD16AC • 192 
SDMCD16Mask • 192 
SDMCVO4 • 192 
SDMGeneric • 192 
SDMINT8 • 192 
SDMIO16 • 192 
SDMSIO4 • 192 
SDMSpeed • 192 
SDMSW8A • 192 
SDMTrigger • 192 
SDMX50 • 192 
SecsPerRecord • 458 
SecsSince1990 • 206 
Select Case … Case … Case Is … Case Else … 

EndSelect • 182 
SemaphoreGet • 184 
SemaphoreRelease • 184 
SendData • 212 
SendFile • 212 
SendGetVariables • 212 
SendTableDef • 212 
SendVariables • 212 
SequentialMode • 175 
SerialBrk • 209 
SerialClose • 209, 284 
SerialFlush • 209, 284 
SerialIn • 209, 284 
SerialInBlock • 209, 284 
SerialInChk • 209 
SerialInRecord • 209, 284 
SerialOpen • 209, 284 
SerialOut • 209, 284 
SerialOutBlock • 209, 284 
SetSecurity • 175 
SetStatus • 217 
SGN • 199 
ShutDownBegin • 184 
ShutDownEnd • 184 



Index 

514 

Signature • 39, 185, 451 
SIN • 198 
SINH • 198 
SlowSequence • 159, 182, 451, 458 
SortSpa • 201 
SplitStr • 204 
Sqr • 199 
StaticRoute • 212 
StationName • 115, 136, 175, 458, 470 
StdDev • 179 
StdDevSpa • 201 
StrainCalc • 201 
StrComp • 204 
STRING • 138, 420, 451 
Sub, Exit Sub, End Sub • 175 
SubMenu … EndSubMenu • 208 
SubScan … NextSubScan • 159, 182 
SW12 • 187 
TableFile • 178 
TableHide • 151, 177 
TableName.EventCount • 217 
TableName.FieldName • 217 
TableName.Output • 217 
TableName.Record • 217 
TableName.TableFull • 217 
TableName.TableSize • 217 
TableName.TimeStamp • 217 
TAN • 198 
TANH • 198 
TCDiff • 186 
TCPClose • 218 
TCPOpen • 218 
TCSe • 186 
TDR100 • 192 
TGA • 190 
Therm107 • 190 
Therm108 • 190 
Therm109 • 190 
TimedControl • 192 
TimeIntoInterval • 206 
Timer • 206 
TimerIO • 188 
TimeUntilTransmit • 212 
Totalize • 179 
TriggerSequence • 182 
Trim • 204 
UDPDataGram • 218 
UDPOpen • 218 
Units • 136, 144, 176 
UpperCase • 204 
VaporPressure • 201 
VibratingWire • 188 
VoiceBeg ... EndVoice • 207 
VoiceHangup • 207 
VoiceKey • 207 
VoiceNumber • 207 

VoicePhrases • 207 
VoiceSetup • 207 
VoiceSpeak • 207 
VoltDiff • 186 
VoltSE • 186 
WaitDigTrig • 182 
WaitTriggerSequence • 182 
WebPageBegin … WebPageEnd • 218 
WetDryBulb • 201 
While…Wend • 182 
WindVector • 180 
WorstCase • 217 
WriteIO • 188 
XOR • 197 

InstructionTimes • 185 
Integer • 167, 444 
Integrated Processing • 201 
Integration • 54, 55 
Intermediate Memory • 151 
Intermediate Storage • 444 
Internal Battery • 5, 41, 411 
Interrupt • 11 
Interval Timing • 85 
Introduction • 1 
Inverse Format Registers - Modbus • 391 
Ionic Sensor • 109 
IP • 242, 248, 444, 458 

IP - Modbus • 392 
IP Address • 444, 458, 470 
IP Gateway • 458 
IP Information • 470 

IPTrace • 218 

J 
Junction Box • 81 

K 
Keyboard Display • 38, 39, 208, 272, 397 

L 
LAN - PakBus • 378 
Lapse • 150 
Lead • 56 
Lead Length • 92 
Leaf Node • 373, 374, 501 
Lightning • 4, 40, 105, 441 

Lightning Protection • 106 
Lightning Rod • 106 

Line Continuation • 130 
Linear Sensor • 91 
Link Performance • 377 
Lithium Battery • 5, 411, 458 
Little Endian • 282 
local variable • 264 



Index 

515 

Logic • 170 
Logical Expression • 168, 170 
Logical Expressions • 163 
Logical Operator • 197 
Long Lead • 56 
Loop • 444 
Loop Counter • 445 
Low 12 V Counter • 458 
Low-Level ac • 84, 98 
LSB • 282 

M 
Main Scans • 160 
Maintenance • 40, 409 
Manage Files • 470 
Manager • 470 
Manual Organization • 1 
Manually Initiated • 445 
Marks and Spaces • 282 
Math • 165, 194, 420 
Mathematical Operation • 165 
Mathematical Operator • 194 
MD5 digest • 445 
ME Pin • 479 
MeasOff • 52 
Measurement 

Error • 58 
Instruction • 161, 185 
Op Codes • 458 
Peripheral • 95 
Sequence • 48 
Synchronizing • 93 
Time • 458 
Timing • 48 

Measurement Accuracy • 74 
Measurement and Control Peripherals • 29 
Measurement Inputs • 323 
Measurements • 28, 99 
Measurements and NAN • 153 
Memory • 34, 173, 349 

Conservation • 150, 173, 288, 358 
Memory Free • 458 
MemoryTest • 185 
Reset • 359 
Size • 458 

Memory and Final Data Storage • 34 
Menu - Custom • 208, 272 
Messages • 458 
Milli • 445 
Millivoltage Measurement • 44 
Modbus • 38, 221, 248, 281, 388, 389, 390, 445 
Modem Control • 221 
Modem Hangup Sequence • 154 
Modem/Terminal • 445 
Moisture • 40, 409 

Monitoring Data • 14, 21 
Mounting • 4 
MSB • 283 
Multi-meter • 445 
Multiplexers • 95 
Multiplier • 163, 164 
mV • 445 

N 
Names • 163, 366 
NAN • 50, 300, 419, 446 
Neighbor • 374, 470 
Neighbor Device • 438, 446 
Neighbor Filter • 375 
Network Planner • 492 
NIST • 446 
Node • 446 
Nodes • 373 
Noise • 46, 54, 55, 56, 77, 99 
Nominal Power • 32 
Not-a-number • 419 
NSEC Data Type • 138, 140, 446 
Null-modem • 440, 441, 446 
Numerical Format • 132 

O 
Offset • 48, 163, 164 
Offset Voltage Compensation • 60 
Ohm • 446 
Ohms Law • 446 
OID • 50 
OMNISAT • 224 

OmniSatData • 224 
OmniSatRandomSetup • 224 
OmniSatStatus • 224 
OmniSatSTSetup • 224 

On-line Data Transfer • 446 
Op Codes • 458 
Open Input Detect • 50, 51 
Open Inputs • 50 
Operating System • 113, 470 
Operating Temperature Range • 409 
Operator • 194, 197 
Operators - Bit Shift • 194 
OR Diode Circuit • 100 
OR Operator • 309 
OS • 113 

OS Date • 458 
OS Signature • 458 
OS Version • 458 

Output • 446 
Output Array • 447 
Output Interval • 447 
OutputOpt • 266 



Index 

516 

Processing -- Output • 152, 179 
Processing Instructions -- Output • 447 
Trigger -- Output • 300 

Output Interval • 447 
Output Processing Instructions • 150, 179 
Overrun • 415, 458 
Overview • 27 
Overview - Modbus • 388 
Overview - Power Supply • 425 

P 
Packet Size • 458, 470 
PakBus • 37, 210, 215, 377, 438, 446, 447, 501 

PakBus Address • 373, 374, 458, 470 
PakBus Information • 470 
PakBus LAN • 378 
PakBus Network • 374 
PakBus Nodes • 458, 470 
PakBus Overview • 373 
PakBusClock • 206, 212 

PakBus Network • 374 
PakBus Overview • 32, 37, 115, 210, 281, 370 
Panel Temperature • 71, 72, 73, 79, 81, 458 
Parameter • 447 
Parameter Type • 162 
Password • 39, 470 
PC Program • 423 
PC Support Software • 41 
PC200W • 14, 15, 26 
PCM • 50 
Peer-to-peer • 215 
Period Average • 8, 29, 42, 89, 90, 188, 447 
Peripheral • 447 
Peripheral Port • 32 
Peripherals • 95 
Piezometer • 3, 28 
Ping • 248, 377, 447, 470 
Pipeline Mode • 102, 156 
Platinum Resistance Thermometer • 201, 335 
PLC • 390 
Poisson Ratio • 448 
Polar Sensor • 109 
Polarity • 13 
Polarity Reversal • 53 
Polarized Sensor • 68 
Polynomial - Thermocouple • 78 
Port • 11, 406 
Power • 14, 31, 42, 100, 103 

Budget • 99, 262, 263 
Power Consumption • 99 
Power Supply • 5, 32, 99, 100, 262, 425, 426 
Requirement -- Power • 99 

Power Consumption • 99 
Power Requirements • 99 
Power Sources • 31, 32, 101 

Powering Sensor • 101 
Powering Sensors and Devices • 31, 43 
Power-up • 363 
PPP • 218, 242 

ppp Dial Response • 458 
ppp Dial String • 458 
PPP Information • 470 
ppp Interface • 458 
ppp IP Address • 444, 458, 470 
ppp Password • 458 
ppp Username • 458 
PPPClose • 218 
PPPOpen • 218 
Settings -- ppp • 470 

ppp Dial Response • 458 
Precision • 3, 448 
Predefined Constant • 143 
Preserve Data • 131, 362 
Preserve Settings • 470 
Preserving Data at Program Send • 359, 362 
Pressure Transducer • 60 
Primer • 3 
print device • 448 
Print Device • 448 
Print Peripheral • 448 
Priority • 125, 155, 159 
Probe • 3, 28 
Process Time • 458 
Processing • 194 
Processing - Integrated • 201 
Processing -- Output • 152, 179 
Processing - Spatial • 201 
Processing - Wind Vector • 265 
Processing Instructions • 448 
Processing Instructions -- Output • 447 
Processor • 42 
Program • 33 

Alias • 144 
Array • 136 
Compile Errors • 416, 418, 419 
Constant • 143 
Data Storage Processing Instruction • 161 
Data Table • 146 
Data Type • 138 
DataInterval() Instruction • 150 
DataTable() Instruction • 149 
Declaration • 136, 145, 175 
Dimension • 137 
Documenting • 130 
Execution • 155 
Expression • 163, 164 
Field Calibration • 228 
Floating Point Arithmetic • 165 
Instruction • 161 
Mathematical Operation • 165 
Measurement Instruction • 161 



Index 

517 

Modbus • 390 
Multiplier • 163 
Name in Parameter • 162 
Offset • 163 
Output Processing • 152 
Parameter Type • 162 
Pipeline Mode • 156 
Program - Overrun • 415, 458 
Resource Library • 227 
Runtime Errors • 416, 418, 419 
Scan • 158 
Scan Priority • 159 
Sequential Mode • 156 
Signature • 458 
Slow Sequence • 159 
Structure • 134 
Subroutine • 154, 264 
SubScan • 159 
Task Priority • 155 
Timing • 157 
Unit • 144 
Variable • 136 

Program Control Instructions • 448 
Program Declarations • 194 
Program Editor • 16 
Program Errors • 416, 418, 458 
Program Example • 59, 68, 124, 125, 130, 133, 137, 

141, 142, 143, 149, 153, 158, 162, 163, 164, 166, 
167, 170, 171, 173, 197, 215, 232, 233, 235, 237, 
240, 246, 275, 278, 303, 304, 305, 306, 309, 313, 
322, 365, 366, 378, 387, 392 

Program Generator • 16, 129 
Program Name • 458 
Program Run Priorities • 125 
Programmed Settings • 122 
Programming • 14, 33, 34, 58, 130 

Capturing Events • 334 
Conditional Output • 333 
Groundwater Pump Test • 328 
Multiple Scans • 328 
Running Average • 327, 345 
Running Total • 327 
Scaling Array • 331 

Programming Resource Library • 175 
Protection • 40 
Protocols Supported • 42 
PT100 in 4 Wire Half Bridge • 341, 342 
PTemp • 71 
Pull into Common Mode • 50 
Pulse • 8, 11, 29, 188, 448 
Pulse Count • 42, 81 
Pulse Count Reset • 323 
Pulse Input • 9, 10 
Pulse Input Channels • 84 
Pulse Input Expansion • 95 
Pulse Input on Digital I/O Channels C1 - C8 • 188 

Pulse Measurement • 188 
Pulse Sensor • 92 
Pulse Sensors • 11 

Q 
Quarter Bridge • 7, 65, 237 
Quarter Bridge Shunt • 241 
Quarter Bridge Shunt (Option 13) • 241 
Quarter Bridge Zero • 241 
Quickstart Tutorial • 1, 3, 129 

R 
Rain Gage • 92 
RC Resistor Shunt • 239 
Record Number • 458 
Recorder • 3 
Reference Junction • 78, 80 
Reference Temperature • 71, 72, 73, 78, 79, 80, 81 
Reference Voltage • 107 
RefTemp • 71, 72, 73, 79, 80, 81 
Regulator • 448 
Relay • 97 
Relay Driver • 96, 102 
Relays • 96 
Reliable Power • 99 
Requirement -- Power • 99 
Reset • 359, 458 
Resistance • 449 
Resistive Bridge • 7, 42, 65 
Resistor • 449 
Resolution • 42 

Resolution -- Data Type • 3, 449 
Resolution -- Definition • 3, 449 
Resolution -- Edge Timing • 29 
Resolution -- Period Average • 29 
Resolution -- Thermocouple • 75 

Retrieving Data • 21 
Retry • 215 
RevDiff • 52 
Reverse Polarity • 13, 100 
RevEx • 52 
Ring Line (Pin 3) • 449 
Ring Memory • 349, 449 
RING Pin • 479 
Ringing • 449 
RMS • 449 
Route Filter • 470 
Router • 373, 374, 458, 470, 501 
RS-232 • 10, 14, 29, 42, 283, 423, 449, 458, 470 

Port • 32 
Recording • 91 
Sensor • 92, 279 

RS-232 and TTL Recording • 32 
RTU • 390 



Index 

518 

Running Average • 327, 345 
Running Total • 327 
Runtime • 458 
Runtime Errors • 416, 418, 419 
Runtime Signatures • 458 
RX • 283 
RX Pin • 479 

S 
Sample Rate • 449 
Satellite • 223 
SCADA • 38, 221, 385, 388 
Scan • 42, 158 
Scan (execution interval) • 42, 449 
Scan Interval • 42, 157 
scan time • 151, 452 
Scan Time • 158, 450 
Scientific Notation • 132 
SDE Pin • 479 
SDI-12 • 42, 189, 249, 250, 252, 450 

Command • 251 
Measurement • 420 
Recording • 90 
SDI-12 Extended Command • 260 
SDI12Recorder • 189 
SDI12SensorResponse • 189, 259 
SDI12SensorSetup • 189, 259 
Sensor • 92 

SDI-12 Extended Commands • 260 
SDI-12 Recording • 281 
SDI-12 Sensor Support • 90, 189, 281 
SDI-12 Transparent Mode • 254 
SDM • 11, 29, 450 

SDMAO4 • 192 
SDMCAN • 192 
SDMCD16AC • 192 
SDMCVO4 • 192 
SDMINT8 • 192 
SDMIO16 • 192 
SDMSIO4 • 192 
SDMSpeed • 192 
SDMSW8A • 192 
SDMTrigger • 192 
SDMX50 • 192 

Security • 39, 117, 458, 470 
Seebeck Effect • 450 
Self-Calibration • 40, 60, 159, 160, 469 
Semaphore (Measurement Semaphore) • 160, 185 
Send • 450 
Sensor • 3, 28 

Analog • 6, 44 
Bridge • 65 
Frequency • 8 
Period Average • 8 
Power • 101 

Pulse • 8 
Resistive Bridge • 7 
RS-232 • 10 
Serial • 10 
Sine Wave • 8 
Square Wave • 8 
Support • 3, 43 
Thermocouple • 70 
Voltage • 44 

Sequence • 145 
Sequence - Dial • 154 
Sequence - Incidental • 154 
Sequence - Modem Hangup • 154 
Sequence - Shut Down • 154 
Sequence - Web Page • 154 

Sequential Mode • 102, 156 
Serial • 10, 29, 450 

I/O • 92, 209, 279 
Input • 279 
Input Expansion • 95 
Number • 458, 470 
Port • 281 
Port Connection • 13 
Sensor • 92 
SerialBrk • 209 
SerialClose • 209, 284 
SerialFlush • 209, 284 
SerialIn • 209, 284 
SerialInBlock • 209, 284 
SerialInChk • 209 
SerialInRecord • 209, 284 
SerialOpen • 209, 284 
SerialOut • 209, 284 
SerialOutBlock • 209, 284 
Server • 248 
Serial I/O • 91, 140, 185, 209 
Serial Input / Output • 90, 91, 185, 209 
Server • 247 

Set CR1000 ID • 115 
Set Time and Date • 407 
Setting • 115, 407 

Durable • 122 
PakBus • 407 
Via CRBASIC • 122 

Settings • 111, 470 
Settings -- ppp • 470 
Settling Error • 58 
Settling Time • 55, 56, 57, 58, 59, 60, 92 
Short Cut • 16 
Shunt Calibration • 241 
Shunt Zero • 242 
Shut Down Sequence • 154 
SI Système Internationale • 450 
Signal Conditioner • 109 
Signal Settling Time • 56, 58, 92 
Signature • 113, 323, 458 



Index 

519 

Signatured Packet • 37 
Signatures • 173 
Sine Wave • 8, 84 
Single-ended • 6, 7, 451 
Single-Ended Measurement • 107, 108 
Skipped Records • 458 
Skipped Scan • 150, 415, 451, 458 
Skipped Slow Scan • 458 
Skipped System Scan • 458 
SkippedScan • 158 
Slope • 163, 164 
Slow Sequence Scans • 61, 160 
SMTP • 248, 451 
SNMP • 247 
SNP • 451 
Software • 41 
Software - Beginner • 14, 16 
Solar Panel • 427 
SP • 283 
Span • 163, 164 
Spark Gap • 105 
Spatial Processing • 201 
Specifications • 42 
Square Wave • 8, 9, 84, 85 
SRAM • 349, 352 
Standard Deviation • 270 
Star 4 (*4) Parameter Entry Table • 448 
Start bit • 283 
Start Time • 458 
Start Up Code • 458 
Starter Software • 14, 16 
State • 12, 451 
State Measurement • 11 
Status • 406 
Status Table • 457, 458 
Stop bits • 283 
Storage • 178 
Storage Media • 349 
Strain • 68 
Strain Calculation • 68 
String Command • 204 
String Expression • 170 
String Function • 203 
String Functions • 318 
String Operation • 203, 318 
String Operations • 138, 140, 203, 358 
Structure • 352 
Structure - Program • 134 
Subroutine • 154, 264 
Subroutines • 154 
SubScan • 159 
Support Software • 451 
Surge Protection • 99, 105, 106 
SW-12 Port • 30, 42, 187, 458 
Switch Closure • 84, 85 
Switched 12 V Port • 30, 42, 187, 458 

Switched Unregulated (Nominal 12 Volt) • 95 
synchronous • 437 
Synchronous • 451 
System Overview • 1 
System Signatures • 40 
system time • 151, 450 
System Time • 158, 452 
Système Internationale • 450 

T 
Table • 14 
table - data header • 169 
Table Overrun • 415 
TABLE. SDI-12 Sensor Setup -- Results • 261 
Task • 155, 452 
Task Priority • 155 
TCP • 218, 242, 248 

Information • 470 
Port • 458 
Settings • 470 
TCP/IP • 243, 452 
TCP/IP Information • 470 
TCPClose • 218 
TCPOpen • 218 

Telecomms and Data Retrieval • 32, 35, 37, 279 
Telecommunication • 14, 21, 35, 37, 369, 370, 385 
Telnet • 247, 452 
Telnet Settings • 470 
Temperature Range • 409 
Terminal Emulator • 143, 250, 432 
Terminal Input Module • 98 
Thermocouple • 13, 72, 73, 74, 75, 78, 80, 81, 186 
Thermocouple Measurement • 70, 71, 73, 74, 108, 

186 
Throughput • 452 
Time • 302, 407 
Time Skew • 65 
Time Stamps • 151 
Time Zone • 302 
Timestamp • 150, 302, 458 
Timing • 48 
TIMs • 98 
TLL logic • 452 
TLS • 423 
Toggle • 452 
Transducer • 3, 28, 60 
Transformer • 32, 429 
Transient • 31, 40, 99, 415, 441, 454 
Transparent Mode • 250 
Tree Map • 378 
Trigger -- Output • 300 
Trigger Variable • 300 
Triggers • 300 
Trigonometric Function • 198 
TrigVar • 300, 301 



Index 

520 

TrigVar and DisableVar - Controlling Data Output 
and Processing • 150, 153 

Troubleshooting • 415 
PakBus Network • 376 
Power Supply • 426 
Solar Panel • 427 

Troubleshooting -- NAN and ±INF • 254 
True • 169 
TTL • 452 
TTL Recording • 91 
Tutorial • 3 
Tutorial Exercise • 13 
TVS • 99 
TX • 283 
TX Pin • 479 

U 
UDP • 218 
UINT2 • 138, 453 
UPS • 5, 32, 99, 453 
USB 
Drive • 115, 125, 353, 363 
User Defined Functions • 225 
User Program • 130, 454 
Using the Keyboard Display • 33, 38 
USR • 353 

USR Drive • 458, 470 
USR Drive Free • 458 

V 
Vac • 437, 453 
Variable • 136, 173, 453 
Variable Array • 137, 142, 444 
Variable Declaration • 176 
Variable Management • 215 
Variable Modifier • 176 
Variable Out of Bounds • 458 
Vdc • 440, 453 
Vector • 268, 270 
Vehicle Power Connection • 100 
Verify Interval • 458, 470 
Vibrating Wire Input Module • 98 
Viewing Data • 14, 21 

Voice Modem • 207 
VoiceBeg ... EndVoice • 207 
VoiceHangup • 207 
VoiceKey • 207 
VoiceNumber • 207 
VoicePhrases • 207 
VoiceSetup • 207 
VoiceSpeak • 207 

Volt Meter • 453 
Voltage Measurement • 44, 77, 186 
Volts • 453 

W 
Warning Message • 416 
Warranty and Assistance • 415, 418, 426, 427, 429, 

430 
Watchdog Errors • 171, 351, 415, 418, 423, 454, 457, 

458 
Water Conductivity • 68 
Weather Tight • 40, 454 
Web Page • 218 
Web Page Sequence • 154 
Web Server • 243 
Wheatstone Bridge • 7, 65 
Wind Vector • 180, 265, 268, 270 

Processing • 266 
WindVector • 180 

Wireless Sensor Network • 192 
Wiring • 4, 13, 29, 92 
Wiring Panel • 4, 5, 13, 29, 71 
Writing Program • 129 

X 
XML • 454 
XOR • 197 

Y 
Y-intercept • 163, 164 

Z 
Zero • 242 

 



 

 

 



Campbell Scientific Companies 
 

Campbell Scientific, Inc. (CSI) 
815 West 1800 North 
Logan, Utah  84321 
UNITED STATES 

www.campbellsci.com • info@campbellsci.com 
 

Campbell Scientific Africa Pty. Ltd. (CSAf) 
PO Box 2450 

Somerset West 7129 
SOUTH AFRICA 

www.csafrica.co.za • cleroux@csafrica.co.za 
 

Campbell Scientific Australia Pty. Ltd. (CSA) 
PO Box 444 

Thuringowa Central 
QLD 4812 AUSTRALIA 

www.campbellsci.com.au • info@campbellsci.com.au 
 

Campbell Scientific do Brazil Ltda. (CSB) 
Rua Luisa Crapsi Orsi, 15 Butantã 

CEP: 005543-000 São Paulo SP BRAZIL 
www.campbellsci.com.br • suporte@campbellsci.com.br 

 
Campbell Scientific Canada Corp. (CSC) 

11564 - 149th Street NW 
Edmonton, Alberta T5M 1W7 

CANADA 
www.campbellsci.ca • dataloggers@campbellsci.ca 

 
Campbell Scientific Centro Caribe S.A. (CSCC) 

300 N Cementerio, Edificio Breller 
Santo Domingo, Heredia 40305 

COSTA RICA 
www.campbellsci.cc • info@campbellsci.cc 

 
Campbell Scientific Ltd. (CSL) 

Campbell Park 
80 Hathern Road 

Shepshed, Loughborough LE12 9GX 
UNITED KINGDOM 

www.campbellsci.co.uk • sales@campbellsci.co.uk 
 

Campbell Scientific Ltd. (France) 
3 Avenue de la Division Leclerc 

92160 ANTONY 
FRANCE 

www.campbellsci.fr • info@campbellsci.fr 
 

Campbell Scientific Spain, S. L. 
Avda. Pompeu Fabra 7-9, local 1 

08024 Barcelona 
SPAIN 

www.campbellsci.es • info@campbellsci.es 
 
 

Please visit www.campbellsci.com to obtain contact information for your local US or International representative. 




