





Section 19. Troubleshooting

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):

o "little" IP packets available
e "big" IP packets available
e 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

o Charging Circuit Test (when using an unregulated solar panel)
e Charging Circuit Test (when using a transformer)

e 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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Section 19. Troubleshooting

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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Appendix A. Glossary

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.
CS1/0
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:

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. 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 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.

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 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
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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Appendix B. Status Table and Settings

TABLE 96. Status Table Fields and Descriptions

Fieldname Description Variable Type Default Range Edit? Info Type

CommsMemFree(1) See SECTION. Integer array TLS Not Status
CommsMemFree(1) (p. PR
423). Active:

Number of buffers used in tiny: 05

all communication, except little: 15
with the optional keyboard

display. Two digits per medium: 25
each buffer size category. .

Least significant digit large: 15
specifies the number of huge: 0

the smallest buffers. Most

significant digit specifies TLS

the number of the largest Active:
buffers. When TLS is not

active, there are 4 tiny: 160
categories, "tiny", "little", .
"medium", and "large". little: 99
When TLS is active, there medium: 99
is an additional 5th

category, "huge", and large: 30
there are more buffers huge: 2
allocated for each uge:
category.

CommsMemFree(2) See SECTION. Integer array
CommsMemfFree(2) (p.

424).

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

CommsMemFree(3) See SECTION. Integer array At start up,
CommsMemFree(3) (p. with no
425). TCP/IP

s communicati

Three 2 digit fields, from on:

right (Least significant) to

left (most significant): 1530 (30

"little" IP packets little and 15

available, "big" IP packets, big IP

and received IP packets in packets are

a receive queue that have available.

not yet been processed. Nothing in
the receive
queue.)

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

DataTableName Programmed name of String array of Prog
data table(s). Each table number of data
has its own entry. tables

skippedRecord10 Variable array that posts Integer array 0 Yes Error
how many records have

Reset by

been skipped for a given
table. Each table has its
own entry.

changing to 0
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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 (us) 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.
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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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