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WARRANTY AND ASSISTANCE

This equipment is warranted by CAMPBELL SCIENTIFIC (CANADA) CORP. (“CSC”) to
be free from defects in materials and workmanship under normal use and service for
twelve (12) months from date of shipment unless specified otherwise. ***** Batteries
are not warranted. ***** CSC's obligation under this warranty is limited to repairing or
replacing (at CSC's option) defective products. The customer shall assume all costs of
removing, reinstalling, and shipping defective products to CSC. CSC will return such
products by surface carrier prepaid. This warranty shall not apply to any CSC products
which have been subjected to modification, misuse, neglect, accidents of nature, or
shipping damage. This warranty is in lieu of all other warranties, expressed or implied,
including warranties of merchantability or fitness for a particular purpose. CSC is not
liable for special, indirect, incidental, or consequential damages.

Products may not be returned without prior authorization. To obtain a Return
Merchandise Authorization (RMA), contact CAMPBELL SCIENTIFIC (CANADA) CORP.,
at (780) 454-2505. An RMA number will be issued in order to facilitate Repair Personnel
in identifying an instrument upon arrival. Please write this number clearly on the outside
of the shipping container. Include description of symptoms and all pertinent details.

CAMPBELL SCIENTIFIC (CANADA) CORP. does not accept collect calls.

Non-warranty products returned for repair should be accompanied by a purchase order to
cover repair costs.

CAMPBELL
SCIENTIFIC

Campbell Scientific (Canada) Corp.
14532 131 Avenue NW | Edmonton AB T5L 4X4

780.454.2505 | fax 780.454.2655 | campbellsci.ca



http://www.campbellsci.com/

Assistance

Products may not be returned without prior authorization. The following
contact information is for Canadian and international clientsresiding in
countries served by Campbell Scientific (Canada) Corp. directly. Affiliate
companies handle repairs for clients within their territories. Please visit
www.campbellsci.ca to determine which Campbell Scientific company serves
your country.

To obtain a Returned Materials Authorization (RMA), contact CAMPBELL
SCIENTIFIC (CANADA) CORP., phone (780) 454-2505. After a
measurement consultant determines the nature of the problem, an RMA
number will be issued. Please write this number clearly on the outside of the
shipping container. Campbell Scientific’s shipping addressis:

CAMPBELL SCIENTIFIC (CANADA) CORP.
RMA#

14532 131 Avenue NW

Edmonton, Alberta T5L 4X4

Canada

For all returns, the client must fill out a “Statement of Product Cleanliness and
Decontamination” form and comply with the requirements specified init. The
form is available from our web site at www.campbellsci.ca/repair. A
completed form must be either emailed to repair @campbellsci.ca or faxed to
(780) 454-2655. Campbell Scientific (Canada) Corp. is unable to process any
returns until we receive thisform. If the form is not received within three days
of product receipt or isincomplete, the product will be returned to the client at
the client’s expense. Campbell Scientific (Canada) Corp.f reservestheright to
refuse service on products that were exposed to contaminants that may cause
health or safety concerns for our employees.



Precautions

DANGER — MANY HAZARDS ARE ASSOCIATED WITH INSTALLING, USING, MAINTAINING, AND WORKING ON OR AROUND
TRIPODS, TOWERS, AND ANY ATTACHMENTSTO TRIPODS AND TOWERS SUCH AS SENSORS, CROSSARM S, ENCLOSURES,
ANTENNAS, ETC. FAILURE TO PROPERLY AND COMPLETELY ASSEMBLE, INSTALL, OPERATE, USE, AND MAINTAIN TRIPODS,
TOWERS, AND ATTACHMENTS, AND FAILURE TO HEED WARNINGS, INCREASES THE RISK OF DEATH, ACCIDENT, SERIOUS
INJURY, PROPERTY DAMAGE, AND PRODUCT FAILURE. TAKE ALL REASONABLE PRECAUTIONS TO AVOID THESE HAZARDS.
CHECK WITH YOUR ORGANIZATION'S SAFETY COORDINATOR (OR POLICY) FOR PROCEDURES AND REQUIRED PROTECTIVE
EQUIPMENT PRIOR TO PERFORMING ANY WORK.

Use tripods, towers, and attachments to tripods and towers only for purposes for which they are designed. Do not exceed design
limits. Be familiar and comply with al instructions provided in product manuals. Manuals are available at www.campbellsci.ca or by
telephoning (780) 454-2505 (Canada). Y ou are responsible for conformance with governing codes and regulations, including safety
regulations, and the integrity and location of structures or land to which towers, tripods, and any attachments are attached. Installation
sites should be evaluated and approved by a qualified personnel (e.g. engineer). If questions or concerns arise regarding installation,
use, or maintenance of tripods, towers, attachments, or electrical connections, consult with alicensed and qualified engineer or
electrician.
Genera
e  Prior to performing site or installation work, obtain required approvals and permits.
e Use only qualified personnel for installation, use, and maintenance of tripods and towers, and
any attachments to tripods and towers. The use of licensed and qualified contractors is
highly recommended.
e Read all applicable instructions carefully and understand procedures thoroughly before
beginning work.
e Wear a hardhat and eye protection, and take other appropriate safety precautions while
working on or around tripods and towers.
e Do not climb tripods or towers at any time, and prohibit climbing by other persons. Take
reasonable precautions to secure tripod and tower sites from trespassers.
e Use only manufacturer recommended parts, materials, and tools.

Utility and Electrical

e You can be killed or sustain serious bodily injury if the tripod, tower, or attachments you are
installing, constructing, using, or maintaining, or a tool, stake, or anchor, come in contact
with overhead or underground utility lines.

e Maintain a distance of at least one-and-one-half times structure height, 6 meters (20 feet), or
the distance required by applicable law, whichever is greater, between overhead utility lines
and the structure (tripod, tower, attachments, or tools).

e  Prior to performing site or installation work, inform all utility companies and have all
underground utilities marked.

e  Comply with all electrical codes. Electrical equipment and related grounding devices should
be installed by a licensed and qualified electrician.

Elevated Work and Weather
e  Exercise extreme caution when performing elevated work.
e Use appropriate equipment and safety practices.
e During installation and maintenance, keep tower and tripod sites clear of un-trained or non-
essential personnel. Take precautions to prevent elevated tools and objects from dropping.
e Do not perform any work in inclement weather, including wind, rain, snow, lightning, etc.

Maintenance
e  Periodically (at least yearly) check for wear and damage, including corrosion, stress cracks,
frayed cables, loose cable clamps, cable tightness, etc. and take necessary corrective actions.
e  Periodically (at least yearly) check electrical ground connections.
WHILE EVERY ATTEMPT ISMADE TO EMBODY THE HIGHEST DEGREE OF SAFETY IN ALL CAMPBELL SCIENTIFIC PRODUCTS,
THE CLIENT ASSUMES ALL RISK FROM ANY INJURY RESULTING FROM IMPROPER INSTALLATION, USE, OR MAINTENANCE OF

TRIPODS, TOWERS, OR ATTACHMENTS TO TRIPODS AND TOWERS SUCH AS SENSORS, CROSSARMS, ENCLOSURES, ANTENNAS,
ETC.



PLEASE READ FIRST

About this manual

Please note that this manual was originally produced by Campbell Scientific Inc. (CSI) primarily
for the US market. Some spellings, weights and measures may reflect this origin.

Some useful conversion factors:

Area: 1in? (square inch) = 645 mm?
Length: lin. (inch) =25.4 mm

1 ft (foot) = 304.8 mm

lyard=0.914 m

1 mile=1.609 km
Mass: 10z (ounce) =28.35¢g

11b (pound weight) = 0.454 kg
Pressure: 1 psi (Ib/in2) = 68.95 mb
Volume: 1USgadlon=3.785 litres

In addition, part ordering numbers may vary. For example, the CABLE5SCBL isa CSl part
number and known as a FINSCOND at Campbell Scientific Canada (CSC). CSC Technical
Support will be pleased to assist with any questions.

About sensor wiring

Please note that certain sensor configurations may require a user supplied jumper wire. Itis
recommended to review the sensor configuration requirements for your application and supply the jumper
wireis necessary.






Table of Contents

PDF viewers: These page numbersrefer to the printed version of this document. Use the
PDF reader bookmarkstab for links to specific sections.

1. INtrodUCHION covviic e 1
2. PreCautionsS .....coouiiiiiiiieeee e 1
3. Initial INSPECHION ..o 2
4, QUICKSTArt.. ... 2
0 R = = o= - 1 o] [ 2

4.2  Programming the Datal ogger to Send Datato the CFM100................ 2

4.3  DAAREEVA ....oooceeieieeieee s 3

5. OVEIVIEW ..ottt 3
5.1 LEDS/BULONS.......coectiitireeiirieneeiesieseeiesie sttt st e s s seenesseneenens 4

5.2 POWEN et s 5

5,21 Primary POWEY .......ccceviveiiieeieeesie et se e eseeee e e neenes 5

5.2.2 Backup Power and Data Retention ..........ccccocevenevenencnieneeneenn, 5

6. SPeCIfiCatiONS.......iiiiiiiiieie e 5
B.1  POWES ..ttt bbb e e e e e naeenneeneea 5

A O o 1= =11 o] o H 6
7.1 FEFOMMELS .. oottt b 6

48 S B T - 1= TSRS 6

7.0.2  Program FIlES... ...t 6

7.1.3 Power-Up Files (POWEIUP.iNI) .....cooierereneeieseee s 6

7.1.3.1 Creating and Editing POWErup.ini ........ccccoooevererienennennene 7

7.1.3.2  APPHCALTIONS ....cuieiieieie et 8

7.1.3.3  Program EXECULION.......cccvvvvereeeeeeeeeeseesee et 8

7.1.34 Example Powerup.ini FIleS........cccoevevenienivveniseceeeeen 9

714 CamEraFilES. ... e 9

7.2 Programming......cccccceceeeeeereeseeseesessessessesessesssessessessessessessessesesssensenes 9

7.21 The CardOut() INSITUCLION......ccciveiereese e 9

7.2.2  Program EXamPlES.......cccoviieriieneneeeeeeie e 10

7.221 RINGMOGE......ciiiiiiii e 10

7.2.2.2  Fill-and-Stop Mode........cooeiiieiieeeee e 10

7223  MiXed MOUES.......cooeiriiriiiei e 11

7.23 TableSizeand MOde........ccccoiiiiniiiiireeeee e 12

7.3  DaEaRETEVE ... 12

7.3.1 ViaaCommunication LinK..........cccoerrirennienenniesene e 12

7.3.2 Transporting CF Card to COMPULES ......ccceoevvrerrrereeneereereeees 12

7.3.21 Converting File FOrmats........c.cceouevvevevieniesinseseseeeerenens 13



Table of Contents

7.3.22 Reinsertingthe Card........cccocevevevivninviececeee e 14
7.3.23  Card SWapPiNg ...ccoeeerereeeereeiesese e seeresseeae e e nes 14
Appendix
A. CF Card MaintenancCe...........cccceevieieiiieieiiineeeiiie e A-1
Al Formatting CF Card .......ccoeeeevenese e A-1
A. L1 WindOWS EXPIOTEN .....ccoveveieriesieeieieseesiese s seeseeseeseeseesee e A-1
A.L2 CRIOO0KD.....coirierietirieiniesienesie sttt st st A-2
A.1.3 LoggerNet File CONtrol.........ccocorerieeiienenini e A-2
A.2  Checking CF Card INtegrity ........cocerererreeierene e A-3
Figures
5-1. CompactFlash ModUIE..........ccoiiiiiiieieee e 4
T-1. CardCONVEIT .....eeeiieeeieeieeiee ettt st b b e se e e e eaas 13
Tables
7-1. Powerup.ini COMMEANGS........ccooiirieriereniereeie et 8

CRBasic Examples

7-1. Powerup.ini COO.......coiiiiiierierierie et 8
7-2.  RUN Program 0N POWEN-UpD ........coceieerearieeienie e 9
7-3.  FOrmat the USR: DIVE......ccoiiiiiiieeieeeee e 9
7-4.  Send OS 0N POWEr-UDP ..o 9
7-5.  Run Program from CRD: DIVE......cccceeeeeererese e see s 9
7-6. Run Program Always, Erase CF Data........ccccocvvvvenereeeereerieneneeneenns 9
7-7.  Run Program Now, Erase CF Data..........cccccveevereereesensrscn e 9
7-8.  RINGMOUE......ccoiiitireeeeieesesie sttt ne e e sre e 10
7-9.  Fill-and-StOp MOCE.......covveiceceee e 11
7-10. MiIXEA MOES.......coveeeiirieieie et 11



CFM100 CompactFlash® Module

1. Introduction

Campbell Scientific’s CFM100 CompactFlash® Module stores the datalogger’s
data on a removable CompactFlash (CF) card. The CFM 100 module connects
to the datalogger via the 40-pin peripheral port. Currently, only the CR1000
and CR3000 dataloggers have the 40-pin peripheral port; the CFM 100 is not
compatible with the CR200-series, CR800-series, CR6-series, CR300-series,
CR5000, and CR9000X dataloggers.

Before using the CFM 100, please study:

e Section 2, Precautions (p. 1)
e Section 3, Initial Inspection (. 2)
e  Section 4, QuickSart (p. 2)

The QuickStart explains how to quickly begin using a CFM 100 for
straightforward data-storage operations. The remainder of the manual isa
technical reference which describesin detail such operations as file formats,
datalogger programming, and data retrieval.

2. Precautions

e READ AND UNDERSTAND the Safety section at the front of this
manual.

e The CFM100 isrugged, but it should be handled as a precision scientific
instrument. There are no user-serviceable parts inside the module.

e The 28033 surge suppressor and/or a shielded 10base-t Ethernet cable
should be used for locations susceptible to power surges and for cable
lengths longer than 9 ft.

e Always power down the datalogger before installing to or removing the
CFM100 from the datalogger.

e Removing a CompactFlash card whileit is active can cause garbled data
and can actually damage the card. Always press the | nitiate Removal
button and wait for a green light before removing card.

e LoggerNet File Control should not be used to retrieve data from a
CompactFlash card. Using File Control to retrieve the data can result in a
corrupted datafile.

e For acard formatted as FAT 16, the maximum number of files that can be
stored is 512. To reach that maximum you must keep filenamesto 16
characters plus 3 characters for the extension. FAT32 formatted cards do
not have the same limitation, and the number of filesthat can be stored is
limited by the amount of space on the card.
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e A CFM100 with aseria number less than 9728 requires a firmware update
to function properly when attached to a CR3000 datalogger with a serial
number greater than 6260. This update must be performed by Campbell
Scientific. If you require this firmware update, see the Assistance section
at the front of this manual for information on returning your CFM 100 to
Campbell Scientific.

3. Initial Inspection

4. QuickStart

Upon receipt of the CFM 100, inspect the packaging and contents for damage.
File damage claims with the shipping company.

This section describes the basics of storing and retrieving datalogger data.
These operations are discussed in detail in Section 7, Operation (p. 6), of this
manual.

4.1 Preparation

CAUTION

Always power down the datalogger before installing to or
removing the CFM100 from the datalogger.

After powering down the datalogger, plug the CFM 100 into the datal ogger
peripheral port. Restore power to the datalogger. Insert formatted CF card. (For
instructions on formatting a CF card, see Appendix A, CF Card Maintenance
(b AD).)

4.2 Programming the Datalogger to Send Data to the CFM100

The CardOut() instruction is used in the datalogger program to send data to
the CF card. The CardOut() instruction must be entered within each
DataTable() declaration that isto store data to the CF card. Thefileis saved to
the card with the name stationname.tablename and a .DAT extension.

The CardOut() instruction has the following parameters:

SopRing: A constant is entered for the StopRing parameter to specify whether
the DataT able() created should be a ring-mode table (0) or afill-and-stop table

D).

Sze: The Sze parameter is the minimum number of records that will be
included in the DataT able(). If —1000 is entered, the size of the file on the card
will be the same as the size of the internal table on the datalogger. If any other
negative number is entered, the memory that remains after creating any fixed-
size tables on the card will be allocated to thistable. If multiple DataTables are
set to a negative number, the remaining memory will be divided among them.
The datalogger attempts to size the tables so that all of them will be full at the
same time

In the following example, the minimum batt_voltage and a sample of PTemp is
written to the card each time the data table is called. The StopRing parameter is



CFM100 CompactFlash® Module

5.

CAUTION

0 for ring mode. This means that once the datatable isfull, new data will begin
overwriting old data. The size parameter is—1, so all available space on the
card will be alocated to the table.
DataTable(Tablel,1,-1)
CardOut(0,-1)

Minimum(1,batt_volt,FP2,0,False)

Sample(1,PTemp,| EEE4)
EndTable

To prevent losing data, collect data from the CF card before
sending the datalogger a new or modified program. When a
program is sent to the datalogger using the Send button in
the Connect screen of LoggerNet or PC400, an attribute is
sent along with the program that commands the datalogger
to erase all data on the CF card from the currently running
program.

4.3 Data Retrieval

CAUTION

CAUTION

Overview

Data stored on cards can be retrieved through a communication link to the
datalogger or by removing the card and carrying it to a computer with a CF
adapter. With large files, transferring the CF card to a computer may be faster
than collecting the data over acommunication link. Dataretrieval is discussed
in detail in Section 7.3, Data Retrieval (p. 12).

Removing a card while it is active can cause garbled data
and can actually damage the card. Always press the
Initiate Removal button and wait for a green light before
removing card.

LoggerNet File Control should not be used to retrieve data
from a CompactFlash card. Using File Control to retrieve the
data can result in a corrupted data file.

The CFM 100 connects to a datalogger’ s peripheral port and has adot for a
Typel or Typell CF card (3.3V, 75 mA). The CFM 100/CF card combination
can be used to expand the datalogger’s memory, transport data/programs from
the field site(s) to the office, upload datalogger power-up functions, and store
JPEG images from the CC640 camera. Data stored on cards can be retrieved
through a communication link to the datalogger or by removing the card and
carrying it to a computer. The computer can read the CF card either with the
CF1 adapter or 17752 Reader/Writer. The CF1 adapter allows the PC's
PCMCIA card dot to read the CF card; the 17752 Reader/Writer allows the
PC’'s USB port to read the CF card. User-supplied CF adapters may also be
used.
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CAUTION

LoggerNet File Control should not be used to retrieve data
from a CompactFlash card. Using File Control to retrieve the
data can result in a corrupted data file.
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FIGURE 5-1. CompactFlash Module

5.1 LEDs/Buttons

NOTE

There is one red-green-orange LED (light emitting diode) and two buttons:
control and eject. The LED indicates the status of the module. The LED will
flash red when the CF card is being accessed, solid green when it is OK to
remove the card, solid orange to indicate an error, and flashing orange if the
card has been removed and has been out long enough that CPU memory has
wrapped and data is being overwritten without being stored to the card. The

I nitiate Removal button must be pressed before removing a card to allow the
datalogger to store any buffered data to the card and then power it off.

The CFM100 will consume more current if a Status LED is
continuously on. When ared or green LED is continuously on, add
1 mA to the power consumption. When an orange LED is
continuously on, add 2 mA to the power consumption.
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5.2 Power

5.2.1 Primary Power

The CompactFlash module is powered by 12 Vdc received from the datalogger
through the peripheral port.

5.2.2 Backup Power and Data Retention
The CF cards do not require power to retain data.
Typically, a CF card can be erased and rewritten a minimum of 100,000 times.

Industrial CF cards, graded for 2,000,000 write cycles, are recommended for
most applications.

Specifications

Stor age Capacity: Depends on card size (up to 2 GB supported)

Dimensions: 10.0x8.3x6.5cm (4.0x 3.3x2.61in)

Weight: 13259

Operating

Temperature Range: —35t0 65 °C (-55to 85 °C optional)

Typical Access Speed: 200 to 400 kbits s

Memory Configuration: User-selectable for either ring style (default) or
fill-and-stop.

Compliance I nfor mation: View the EU Declaration of Conformity at:
www.campbellsci.com/cfm100

6.1 Power

The CFM100 receives 12 V power from the datalogger through the peripheral
port. The following currents are for the CR1000 with the CFM 100 attached and
can vary with the card.

Writing to card with
RS-232 port active: 30 mA (avg.)

Reading from card with
RS-232 port active: 20 mA (avg.)

Writing to card with
RS-232 port not active: 20 mA (avg.)

Reading from card with
RS-232 port not active: 15 mA (avg.)

Low-power standby state: 700 to 800 pA
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7.

Operation

Red or green LED

continuously on: Add 1 mA to current drain
OrangeLED
continuously on: Add 2 mA to current drain

7.1 File Formats

7.1.1 Data Files

This section covers the different types of files stored on the CF card.

The datalogger stores data on the CF card in TOB3 format. TOB3 is a binary
format that incorporates features to improve reliability of the CF cards. TOB3
allows the accurate determination of each record’ s time without the space
required for individual time stamps.

TOB3 format is different than the data-file formats created when data are
collected viaa communications link. Data files read directly from the CF card
generally need to be converted into another format to be used.

When TOB3 files are converted to another format, the number of records may
be dlightly greater or less than the number requested in the data table
declaration. There is always some additional memory allocated. When the file
is converted, thiswill result in additional records if no lapses occurred. If more
lapses occur than were anticipated, there may be fewer recordsin the file than
were allocated.

The CardConvert software included in LoggerNet, PC400, and PC200W will
convert data files from one format to another.

7.1.2 Program Files

The CF card can be used to provide extra program storage space for the
datalogger. Program files can be copied to the card whileit is attached as a
drive on the computer. They can also be sent to the card using LoggerNet File
Control. They may also be copied from CPU memory to the card (or from the
card to CPU memory) using the keyboard display.

7.1.3 Power-Up Files (Powerup.ini)

Users can insert a properly-configured CF card into the CFM 100, cycle
through the datal ogger power, and have power-up functions automatically
performed.

Power-up functions of CompactFlash® cards can include:

a) Sending programsto the CR1000 or CR3000
b) Setting attributes of datalogger program files
c) Setting disposition of old CF files

d) Sending an OS to the CR1000 or CR3000
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CAUTION

€) Formatting memory drives
f) Deleting datafiles

Test the power-up functions in the office before going into
the field to ensure the power-up file is configured correctly.

The key to the CF power-up function is the powerup.ini file, which contains a
list of one or more command lines. At power-up, the powerup.ini command
lineis executed prior to compiling the program. Powerup.ini performsthree
operations:

1) Copiesthe specified program file to a specified memory drive
2) Setsafileattribute on the program file

3) Optionaly deletes CF data files from the overwritten (just previous)
program

Powerup.ini takes precedence during power-up. Though it sets file attributes
for the programs it uploads, its presence on the CF does not allow those file
attributes to control the power-up process. To avoid confusion, either remove
the CF card or delete the powerup.ini file after the powerup.ini upload.

7.1.3.1 Creating and Editing Powerup.ini

NOTE

Powerup.ini is created with atext editor, and saved as “powerup.ini”.

Some text editors (such as WordPad) will attach header
information to the powerup.ini file causing it to abort. Check the
text of a powerup.ini file with the datalogger keyboard display to
see what the datalogger actually sees.

Comments can be added to the file by preceding them with a single-quote
character (‘). All text after the comment mark on the same line isignored.

Syntax
Syntax allows functionality comparable to File Control in Logger Net.

Powerup.ini is atext file that containsalist of commands and parameters. The
syntax for thefileis:

Command,File,Device
where

Command = one of the numeric commandsin TABLE 7-1

File = file on CF associated with the action. Name can be up to 22
characters.

Device = the device to which the associated file will be copied. Options
are CPU:, USR;, and CRD.. If left blank or with aninvalid option, it will
default to CPU:.
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TABLE 7-1. Powerup.ini Commands

Command Description
1 Run always, preserve CF datafiles
2 Run on power-up
5 Format
6 Run now, preserve CF datafiles
9 Load OS (File = .obj)
13 Run always, erase CF data files now
14 Run now, erase CF data files now

By using the PreserveVariables() instruction in the datalogger CRBasic
program, with options 1 and 6, data and variables can be preserved.

CRBasic Example 7-1. Powerup.ini Code

"Command = numeric power-up command
'"File = file on CF associated with the action
'Device = the device to which File will be copied. Defaults to CPU:.

"Command, File,Device
13,Write2CRD_2.crl,CPU:

7.1.3.2 Applications

Commands 1, 2, 6, 13, and 14 (Run Now and/or Run On Power-up). If a
device other than CRD: drive is specified, the file will be copied to that
device.

Command 1, 2, and 13 (Run On Power-up). If the copy (first application,
above) succeeds, the new Run On Power-up program is accepted. If the
copy fails, no change will be made to the Run On Power-up program.

Commands 1, 6, 13, and 14 (Run Now). The Run Now program is changed
whether or not the copy (first application, above) occurs. If the copy does
succeed, the Run Now program will be opened from the device specified.

Commands 13 and 14 (Delete Associated Data). Since CRD:powerup.ini is
only processed at power-up, there is not a compiled program to delete
associated data for. The information from the last-running program is still
available for the datalogger to delete the files used by that program.

7.1.3.3 Program Execution

After Fileis processed, the following rules determine what datalogger program
to run:

1)

2)

If the Run Now program is changed, it will be the program that runs.

If no change is made to Run Now program, but Run on Power-up program
is changed, the new Run on Power-up program runs.
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3) If neither Run on Power-up nor Run Now programs are changed, the
previous Run on Power-up program runs.

7.1.3.4 Example Powerup.ini Files

Examples 7-2 through 7-7 are example powerup.ini files.

CRBasic Example 7-2. Run Program on Power-up

"Copy pwrup.crl to USR:, will run only when powered-up Tlater
2,pwrup.crl,usr:

CRBasic Example 7-3. Format the USR: Drive

'"Format the USR: drive
5,,uUsr:

CRBasic Example 7-4. Send OS on Power-Up

"Load this file into FLASH as the new 0S
9,CR1000.5td.04.0bj

CRBasic Example 7-5. Run Program from CRD: Drive

"Leave program on CRD:, run always, erase CRD: data files
13, toobigforcpu.crl,crd:

CRBasic Example 7-6. Run Program Always, Erase CF Data

"Run always, erase CRD: data files
13,pwrup_l.crl,crd

CRBasic Example 7-7. Run Program Now, Erase CF Data

"Copy run.crl to CPU:, erase CF data, run CPU:run.crl, but not if later powered-up
14,run.crl,cpu:

7.1.4 Camera Files

JPEG images taken by a digital camera connected to the datalogger can be
stored to the CF card rather than CPU memory. Thisis done by configuring the
PakBus setting “Files Manager” for the datalogger using the Device
Configuration Utility or PakBus Graph.

7.2 Programming

7.2.1 The CardOut() Instruction

The CardOut() instruction is used to send data to a CF card. The CardOut()
instruction must be entered within each DataT able declaration that is to store
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data to the CF card. Datais stored to the card when a call is made to the data
table.

CardOut(StopRing, Size)

Parameter Enter
& Data Type
StopRing A code to specify if the data table on the CF card isfill-and-stop or ring (newest data
Constant overwrites oldest).

Value | Result

0 Ring

1 Fill-and-stop
Size The size to make the data table. The number of data sets (records) for which to alocate
Constant memory in the CF card. Each time avariable or interval trigger occurs, aline (or row) of

datais output with the number of values determined by the output instructions within the
table. Thisdatais called arecord.

Note Enter —1000 and the size of the table on the card will match the size of the
internal table on the datal ogger.
Enter any other negative number and al remaining memory (after creating any
fixed-size data tables) will be alocated to the table or partitioned among all
tables with a negative value for size. The partitioning algorithm attempts to have
the tables full at the same time.

7.2.2 Program Examples

7.2.2.1 Ring Mode

The following program outputs the maximum and minimum of the panel
temperature to the card once a second. The first parameter of the CardOut()
instruction is 0, which sets the table on the card to ring mode. The second
parameter is negative, so all available memory on the card will be allocated to
the data table. Once all available memory is used, new datawill begin
overwriting the oldest data.

CRBasic Example 7-8. Ring Mode

"CR1000

Public temp

EndTable

BeginProg

NextScan
EndProg

DataTable (Tablel,1,-1)
CardOut (0, -1)
Maximum (1,temp,FP2,False,False)
Minimum (1,temp,FP2,False,False)

Scan(1,SEC,3,0)
PanelTemp(temp,250)
CallTable Tablel

7.2.2.2 Fill-and-Stop Mode

The following program outputs a sample of the panel temperature to the card
once a second. Thefirst parameter of the CardOut() instructionis 1, which
sets the table on the card to fill-and-stop mode. The second parameter (1000) is
the number of records which will be written before the tableis full and data
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storage stops. Once 1000 records have been stored, data storage to the specified
table on CRD: and CPU: datal ogger memory drives will stop.

CRBasic Example 7-9. Fill-and-Stop Mode

"CR1000
Public temp

DataTable (Tablel,1,1000)
CardOut (1,1000)
Sample (1, temp,IEEE4)

EndTable

BeginProg
Scan(1,SEC,3,0)
PanelTemp(temp,250)
CallTable Tablel
NextScan
EndProg

To restart data storage to the fill-and-stop table, the table must be reset. To
reset atable after afill-and-stop table has been filled and stopped, either use the
reset button in LoggerNet (LN Connect | Datalogger | Station Status | Table Fill
Times, Reset Tables button) or use the CRBasic Reset Table instruction.

7.2.2.3 Mixed Modes

The following program stores four data tables to the card. The first two tables
will output samples of the panel temperature and battery voltage to the card
once a second. The first parameter of the CardOut() instructionsis 1, which
sets the tables on the card to fill-and-stop mode. The second parameter is 1000,
S0 1000 records will be written to each table before stopping.

Tables 3 and 4 will output the maximum and minimum of the panel
temperature and battery voltage to the card every five seconds. (The tables will
be called once a second. The Datal nterval() instruction causes data to only be
stored every five seconds.) The first parameter of the CardOut() instructionsis
0, which sets the tables on the card to ring mode. The second parameter is
negative, so al available memory on the card will be alocated to these tables,
once space for the fixed-size tables has been alocated. The datalogger will
attempt to size the tables so that both of them will be full at the same time.

CRBasic Example 7-10. Mixed M odes

"CR1000

Public temp
PubTlic batt

DataTable (Tablel,1,-1)
CardOut (1,1000)
Sample (1, temp,IEEE4)

EndTable

DataTable (Table2,1,-1)
CardOut (1,1000)
Sample(1,batt,IEEE4)

EndTable

DataTable (Table3,1,1000)

11



CFM100 CompactFlash® Module

DatalInterval(0,5,sec,4)

CardOut (0 ,-1)

Maximum (1,temp,FP2,False,False)

Minimum (1,temp,FP2,False,False)
EndTable

DataTable (Table4,1,1000)
DatalInterval(0,5,sec,4)
CardOut (0 ,-1)
Maximum (1batt,FP2,False,False)
Minimum (1,batt,FP2,False,False)
EndTable

BeginProg
Scan(1,SEC,3,0)
PanelTemp(temp,250)
Battery(Batt)
CallTable Tablel
CallTable Table2
CallTable Table3
CallTable Table4
NextScan
EndProg

7.2.3 Table Size and Mode

The size of each datatable in CPU memory is set as part of the DataTable()
instruction and the size of each data table on the CF card is set with the
CardOut() instruction. Because they are set independently, they can be
different. It isimportant to note that if the CPU memory is set to fill-and-stop
mode, once atable isfull, all data storage to the table will stop. No more
records will be stored to the CPU memory or the card.

7.3 Data Retrieval

Data stored on CF cards can be retrieved through a communication link to the
datalogger or by removing the card and carrying it to a computer.

7.3.1 ViaaCommunication Link

Data can be transferred to a computer via a communications link using one of
Campbell Scientific’s software packages (for example, PC200W, PC400,
LoggerNet). Thereis no need to distinguish whether the datais to be collected
from the CPU memory or a CF card. The software package will look for datain
the CPU memory and then the CF card.

The datalogger manages data on a CF card as final-storage table data, accessing
the card as needed to fill data-collection requests initiated with the Collect
button in datalogger support software. If desired, binary data can be collected
using the File Control utility in datalogger support software. Before collecting
data this way, stop the datalogger program to ensure data are not written to the
CF card while data are retrieved. Otherwise, data corruption and confusion will
result.

7.3.2 Transporting CF Card to Computer

With large files, transferring the CF card to a computer may be faster than
collecting the data over alink.

12
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CAUTION

NOTE

Removing a card while it is active can cause garbled data
and can actually damage the card. Do not switch off the
CR21000 power if a card is present and active.

To remove a card, pressthe I nitiate Removal button on the CFM100. The
CR1000 or CR3000 will transfer any buffered data to the card and then power
off. The Status LED will turn green when it is OK to remove the card. The card
will be reactivated after 20 secondsif it is not removed.

When the CF card isinserted in a computer, the data files can be copied to
another drive or used directly from the CF card just as one would from any
other disk. In most cases, however, it will be necessary to convert the file
format before using the data.

When dealing with large data files, it may be faster to use an
external card reader (such as pn 17752) rather than a PC card dot.

7.3.2.1 Converting File Formats

Files can be converted using LoggerNet CardConvert. Begin by using Select
Output Drive to indicate where the files to be converted are stored. Use
Change Output Dir to choose where you would like the converted filesto be
stored. Place check marks next to the files to be converted. A default
destination filename is given. It can be changed by right-clicking with the
filename highlighted. Use the drop-down menu to select what file format to
convert to. Press Start Conversion to begin converting files. Green
checkmarks will appear next to each filename as conversion is compl ete.

= CardConvert ([c) Campbell Scientific Inc. 2005

File Options Help

ASCH Table Data T+

[v Store Record Mumber
[ Use Filemarks

[~ Usze Removemarks

[v Create Mew Filenames

Start Conversion

_Dekte Source Files |

Source Filehame D estination Filename
F:ACR1000_1.7T ablel.dat C:\TOA5_CR1000 1.7 able1.dat
Select Card Dirive F:4CR1000_1.T ableZ. dat C:ATOA5_CR1000_1.T able2 dat
Change Dutput Di F:4CR1000_1.T able3. dat C:ATOAS_CR1000_1.T able3 dat
é F:4CR1000_1.T abled. dat C:ATO4A5_CR1000_1.T abled. dat
F:4CR1000_1.T ablef.dat C:ATO4A5_CR1000_1.T ableb dat
File Format

File: E stimated Number of Recards

Actual Mumber of Recards

FIGURE 7-1. CardConvert

13
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7.3.2.2 Reinserting the Card

If the same card is inserted again into the CFM 100, the datal ogger will store all
data to the card that has been generated since the card was removed that is still
in the CPU memory. If the data tables have been left on the card, new data will
be appended to the end of the old files. If the data tables have been deleted,
new ones will be generated.

NOTE Check the status of the card before leaving the datalogger. If a CF
card was not properly accepted, the CFM 100 will flash orange. In
that case, the CF card needs to be reformatted and all data erased.
Formatting or erasing a CF card can be done on a PC or
datalogger. The procedure for formatting a CF card is explained
in Appendix A, CF Card Maintenance (p. A-1).

7.3.2.3 Card Swapping

When transporting a CF card to a computer to retrieve data, most users will
want to use a second card to ensure that no dataislost. For this method of
collection, use the following steps.

1

2.

Insert formatted card (“CF-A") in CFM 100 attached to datalogger.
Send program containing Car dOut() instruction(s).

When ready to retrieve data, press the I nitiate Removal button to remove
card. The LED will show red while the most current datais stored to the
card and then will turn green. Eject card while LED is green.

Putin clean card (“CF-B”).

Use CardConvert to copy data from CF-A to PC and convert. The default
CardConvert filename will be TOAS_stationname_tablename.dat. Once
the datais copied, use Windows Explorer to delete all data files from the
card. NOTE: Windows98 and WindowsME users need to shift-delete to
completely delete files. Using standard delete may create an invisible
recycle bin on the CF card.

At the next card swap, gject CF-B and insert the clean CF-A.
Running CardConvert on CF-B will result in separate data files containing
records since CF-A was gjected. CardConvert can increment the filename

to TOAS_stationname_tablename_0.dat.

The datafiles can be joined using a software utility such as WordPad or
Excel.

CardConvert File

CF-A Record Numbers

CF-B Record Numbers

TOAS tablename.dat

0-100

TOAS tablename.dat

101-1234

TOAS tablename.dat

1235-....
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A.l Formatting CF Card

The CF card can be formatted using 1) Windows Explorer, 2) the CR1000KD,

or 3) LoggerNet File Control.

A.1.1 Windows Explorer

To format card using Windows Explorer:
1) Insert CF card into CF adapter or CF reader.
2) Windows Explorer should identify a drive as aremovable disk (F:\).

3) Select that drive and right-click.

4 Devices and drives (6)

&, 0SDisk (C:) Local Disk
4 DVD RW Drive (D:) CD Drive
= CR1 KTDATA (E:) Removable Disk

-~ Removable Disk (F:) Removable Disk
Removable Disk (G:) Removable Disk

. Removable Dizk (M:) Remuowvable Disk

Open
Open in new window
Turn on BitLocker

Open AutoPlay...

Scan with ESET Endpoint Antivirus

Advanced options
Share with

SVM Checkout...
TortoiseSVN

Open as Portable Device
Combine files in Acrobat...
Include in library

Pin to Start

Format...

Eject

Cut

Copy
Paste

Create shortcut

Rename

Properties

4) Choose Format.

5) Choose FAT32 under file system, give the card alabel, and press Start.
(The CR1000 will work with either FAT or FAT 32.)

A-1
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Format CR1K_DATA [F:)

Capacity:

244 ME v

File syskem

[Farsz

Allocation unit size

|Default allocation size A ‘

Wolume label
| CR1K_DATA |

Format opkions

[ cuick Format

[ Start ] [ Close ]

A.1.2 CR1000KD

To format card using the CR1000K D:

1) Insert CF card into CFM 100.

2) From the main menu of CR1000K D, choose PCCard.

3) Choose Format Card.

4) PressYesto proceed.

A.1.3 LoggerNet File Control

To format card using LoggerNet File Control:
1) Insert CF card into CFM 100.

2) Use LoggerNet to connect to datalogger
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3) Choose FileControl under the T ools menu of the Connect screen.

§Z.. el xsgh gs.?u Fun cﬁ ...... ‘ ggg ‘ Stop Eﬂm I_?Ip
Device Bytes Free File Mame Bun Optians Size  Modified Astributes
(=0 ST79KB 1075 Tablel.dat 3057640 KB 2014-12-22 16:31:36 RW
CAD 1243 KB 1075.Table2.dat 4076781 KB 2014-12-22 16&31:36 FW
1075.Tabled.dat 5053911 KB 2014-12-22 16:31:36 W
1075 Tabled.dat 6115040 KB 2014-12-22 16:31:36 L
1075 TableSdat 7L KB 2014-12-22 16:371:34 W

Runming Pragrar: CARD_SFILES_FS.CRI
Run On Power Up Program: CARD_SFILES FS.CR1
Program State: unning

CPU:CARD SFILES_FS.CR1 -- Compiled in PipelineMode.

[7]5et Run Options on Send

3 files.

4) Highlight CRD.
5) PressFormat.

6) PressYesto confirm.

This action will erase all of the data on the CRD,
Are you sure you want to proceed?

A.2 Checking CF Card Integrity

The Windows Check Disk tool can be used to check the integrity of a CF card.
To access the Check Disk tool:

1) Insert CF card into CF reader.
2) Windows Explorer should identify a drive as removable disk.
3) Select that drive and right-click.

4) Choose Properties.

A-3
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A-4

5) Navigate to the Tools tab.

| Hardware | Sharing | ReadyBoost I Customize

Error checking
This option will check the drive for file

y” Systemerrors.

| Biched

Optimize and defragment drive

% Optimizing your computer's drives can help it run
. mare efficiently.

Optmize

6) Press Check.

7) Select Scan and Repair Drive.
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