


Section 1.  CFM100 CompactFlash® 
Module Overview 
Campbell Scientific’s CFM100 CompactFlash® Module stores the datalogger’s data on a 
removable CompactFlash (CF) card.  The CFM100 module connects to the datalogger via 
the 40-pin peripheral port.  Currently, only our CR1000 and CR3000 dataloggers have the 
40-pin peripheral port; the CFM100 is not compatible with the CR200-series, CR800, 
CR850, CR5000, and CR9000X dataloggers. 

This section of the manual surveys the CFM100 and its function.  It also explains how to 
quickly begin using a CFM100 for straightforward data storage operations.  The 
remainder of the manual is a technical reference which describes in detail such operations 
as: file formats, datalogger programming and data retrieval. 

1.1  Specifications 
Storage Capacity: Depends on card size (up to 2 GB supported)  

Dimensions: 4.0" x 3.3" x 2.6" (10.0 x 8.3 x 6.5 cm) 

Weight: 132.5 g 

Operating Temp. Range: -35°C to +65°C (-55°C to +85°C optional) 

Typical Access Speed: 200 - 400 Kb/sec 

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

Power Requirements: 12 V supplied through CR1000 peripheral port 

Power: 

The CFM100 receives power from the datalogger through the peripheral port.  
The following currents are for the CR1000 with the CFM100 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-232port not active:  20 mA (avg.) 

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

Low Power Standby State: 700–800 μA 

Maintenance: There are no user-serviceable parts inside the 
module.   
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FIGURE 1-1.  CompactFlash Module  

1.2  Physical Description 
The CFM100 connects to a datalogger peripheral port and has a slot for a Type 
I or Type II CompactFlash (CF) card (3.3V, 75 mA).  

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 
control 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.    
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2.3.3  Program Execution 
After File is processed, the following rules determine what datalogger program 
to run: 

1) If the Run Now program is changed then it will be the program that runs. 
2) 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. 
3) If neither Run on Power-up nor Run Now programs are changed, the 

previous Run on Power-up program runs. 

2.3.4  Example Power-up.ini Files 
Example 2.3.4-1 through Example 2.3.4-6 are example powerup.ini files. 

EXAMPLE 2.3.4-1.  Run Program on Power-up. 

’Copy pwrup.cr1 to USR:, will run only when powered-up later 
2,pwrup.cr1,usr: 

 

EXAMPLE 2.3.4-2.  Format the USR: drive. 

’Format the USR: drive 
5,,usr: 

 

EXAMPLE 2.3.4-3.  Send OS on Power-up. 

’Load this file into FLASH as the new OS 
9,CR1000.Std.04.obj 

 

EXAMPLE 2.3.4-4.  Run Program from CRD: drive. 

’Leave program on CRD:, run always, erase CRD: data files 
13,toobigforcpu.cr1,crd: 

 

EXAMPLE 2.3.4-5.  Run Program Always, Erase CF data. 

’Run always, erase CRD: data files 
13,pwrup_1.cr1,crd 

 

EXAMPLE 2.3.4-6.  Run Program Now, Erase CF data. 

’Copy run.cr1 to CPU:, erase CF data, run CPU:run.cr1, but not if later powered-up 
14,run.cr1,cpu:  

 

2-4 



Section 2.  File Formats 

2.4  Camera Files 
JPEG images taken by a digital camera connected to the datalogger can be 
stored to the CF card rather than CPU memory.  This is done by configuring 
the PakBus setting “Files Manager” for the datalogger.  This can be done using 
the Device Configuration Utility or PakBus Graph.  
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Section 3.  Programming 

3.1  The CardOut Instruction 
The CardOut Instruction is used to send data to a CF card.  The CardOut 
Instruction must be entered within each DataTable declaration that is to store 
data to the CF card.  Data is stored to the card when a call is made to the data 
table.  

CardOut (StopRing, Size) 
Parameter 
& Data Type 

Enter  

StopRing 
Constant 

A code to specify if the Data Table on the CF card is fill and stop or ring (newest data 
overwrites oldest). 

 Value Result  
 0 Ring  
 1 Fill and Stop  
Size 
Constant 

The size to make the data table.  The number of data sets (records) for which to allocate 
memory in the CF card.  Each time a variable or interval trigger occurs, a line (or row) of 
data is output with the number of values determined by the Output Instructions within the 
table.  This data is called a record. 
Note Enter –1000 and  the size of the table on the card will match the size of the 

internal table on the datalogger 
 Enter any other  negative number and all remaining memory (after creating any 

fixed size data tables) will be allocated 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. 

 

3.2  Program Examples 
3.2.1  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 data will begin 
overwriting the oldest data. 

PROGRAM 

'CR1000 
 
Public temp 
 
DataTable (Table1,1,-1) 
 CardOut (0, -1) 
 Maximum (1,temp,FP2,False,False) 
 Minimum (1,temp,FP2,False,False)  
EndTable 
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BeginProg 
 Scan(1,SEC,3,0) 
  PanelTemp(temp,250) 
  CallTable Table1 
 NextScan 
EndProg 

 

3.2.2  Fill and Stop Mode 
The following program outputs a sample of the panel temperature to the card 
once a second.  The first parameter of the CardOut instruction is 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 table is full and data 
storage stops.  Once 1000 records have been stored, data storage will stop. 

PROGRAM 

'CR1000 
 
Public temp 
 
DataTable (Table1,1,1000) 
 CardOut (1,1000) 
 Sample(1,temp,IEEE4)  
EndTable 
 
BeginProg 
 Scan(1,SEC,3,0) 
  PanelTemp(temp,250) 
  CallTable Table1 
 NextScan 
EndProg  

 
To reset a table after a fill and stop table has been filled and stopped, either use 
the reset button in LoggerNet (LN Connect | Datalogger | View Station Status | 
Table Fill Times, Reset Tables button) or use the CRBasic ResetTable 
instruction. 

3.2.3  Mixed Modes 
The following program stores 4 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 instructions is 1, which sets 
the tables on the card to fill and stop mode.  The second parameter is 1000, so 
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 once every five seconds.  (The 
tables will be called once a second.  The DataInterval instruction causes data to 
only be stored every five seconds.)  The first parameter of the CardOut 
instructions is 0, which sets the tables on the card to ring mode.  The second 
parameter is negative, so all available memory on the card will be allocated to 
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these tables, once space for the fixed-size tables has been allocated. The 
datalogger will attempt to size the tables so that both of them will be full at the 
same time. 

PROGRAM 

'CR1000 
 
Public temp 
Public batt 
 
DataTable (Table1,1,-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) 
 DataInterval(0,5,sec,4) 
 CardOut (0 ,-1) 
 Maximum (1,temp,FP2,False,False) 
 Minimum (1,temp,FP2,False,False)  
EndTable 
 
DataTable (Table4,1,1000) 
 DataInterval(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 Table1 
  CallTable Table2 
  CallTable Table3 
  CallTable Table4 
 NextScan 
EndProg  
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3.3  Table Size and Mode 
The size of each data table 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 is important to note that if the CPU memory is set to fill and stop mode, once 
a table is full, all data storage to the table will stop.  No more records will be 
stored to the CPU memory or the card.  

 

 

 



Appendix A.  Formatting CF Card 
The CF card can be formatted using 1) Windows Explorer, 2) the CR1000KD 
or 3) LoggerNet File Control. 

A.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 a removable disk (F:\). 

3) Select that drive and right click.  

 

4) Choose Format. 
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5) Choose FAT32 under file system, give the card a label, then Start.  (The 
CR1000 will work with either FAT or FAT 32.) 

 

A.2  CR1000KD 
To format card using the CR1000KD: 

1) Insert CF card into CFM100. 

2) From Main Menu of CR1000KD, choose PCCard. 

3) Choose Format Card.. 

4) Choose Yes to proceed. 

A.3  LoggerNet File Control 
To format card using LoggerNet File Control: 

1) Insert CF card into CFM100. 

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

 

4) Highlight CRD. 

5) Press Format. 

6) Press Yes to confirm. 
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Appendix B.  PC/CF Card Information 
PC or CompactFlash (CF) cards provide a relatively inexpensive, off-the-shelf 
means of retrieving data from many of our CRBasic dataloggers or expanding 
the on-board datalogger memory.  The datalogger’s memory can be expanded 
up to 2 Gbytes with the use of these cards.  Some dataloggers can use either a 
PC or CF card, and others can only use a CF card with the appropriate 
expansion module.  Table B-1 lists the compatibility between dataloggers and 
cards. 

TABLE B-1.  CRBasic Dataloggers and PC/CF Cards 

Datalogger Card Slot CF Card PC Card 
CR200 Not Available Not Available Not Available 

CR800/850 Not Available Not Available Not Available 
CR1000 CFM100 or NL115 Yes No 
CR3000 CFM100 or NL115 Yes No 
CR5000 Built In Yes, with Adaptor Yes 

CR9000(X) Built In Yes, with Adaptor Yes 
 

PC/CF cards use NAND (Not AND) Flash (non-volatile) memory which has 
the following characteristics:  high density, low cost/bit, sequential access, 
scalable, and a single standard.  There are two types of NAND Flash memory:  
Single-Level Cell (SLC) and Multi-Level Cell (MLC).  SLC NAND Flash 
sometimes called Binary Flash, store one bit of data per memory cell and has 
two states:  erased (1) or programmed (0).  MLC NAND Flash store two bits of 
data per memory cell and has four states:  erased (11), two thirds (10), one 
third (01), or programmed (00)1.  At first glance, the MLC cards seem more 
desirable, because each cell can hold more information.  However, as 
summarized in Table B-2, the increased data storage comes at a price, mainly 
speed. 

TABLE B-2.  SLC and MLC Performance Characteristics 

 SLC MLC 
Voltage 3.3 V / 1.8 V 3.3 V 
Page Size / Block Size 2KB / 128KB 512 B / 32 KB or 2 KB / 

256 KB 
Access Time (maximum) 25 µs 70 µs 
Page Program Time 250 µs 1.2 ms 
Partial Programming Yes No 
Endurance 100,000 10,000 
Write Data Rate 8 MB/s+ 1.5 MB/s 
 

There is a notable performance difference between the two types of NAND 
Flash memory.  In a performance study by Samsung Electronics2, Samsung 
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found that SLC outperformed MLC, offering greater durability, running 300% 
faster in write mode, and 43% faster in read mode.  While MLC Flash 
increases the overall density of data storage, which therefore decreases cost; it 
does so at the expense of data reliability, performance and memory 
management.  Furthermore, MLC technology is more prone to failure, data 
corruption, or incorrect reading due to memory cell degradation from the 
additional energy required during operations2. 

There are two types of CF cards available today:  Industrial grade and Standard 
or Commercial grade.  Industrial grade PC/CF cards are held to a higher 
standard; specifically they operate over a wider temperature range, offer better 
vibration and shock resistance, and have faster read/write times than their 
commercial counterparts (Table B-3).  The Industrial Grade cards more closely 
match the operating envelope of the dataloggers, and for this reason we 
recommend you always use extended temperature tested, Industrial Grade 
PC/CF cards with a datalogger. 

TABLE B-3.  Comparison of Industrial and Commercial Grade Cards 

 Industrial Grade
Cards 

Commercial Grade
Cards 

Operating Temperature -40 to +85ºC 0 to +70ºC 
Vibration Proofing 30 Gs 15 Gs 
Shock Resistance 2000 Gs 1000 Gs 
MTBF >3,000,000 hours >1,000,000 hours 
Type of NAND Flash Memory SLC MLC typically 

but some SLC 
 

All Campbell Scientific products are Electrostatic Discharge (ESD) tested to 
ensure that in the event of a static discharge neither the equipment nor the data 
is damaged or lost.  Campbell Scientific ESD tested several brands of cards, 
only the Silicon Systems cards passed this testing.  Campbell Scientific 
recommends that only Silicon Systems cards be used with Campbell Scientific 
CRBasic dataloggers.  It is not necessary to purchase the cards directly from 
Campbell Scientific, as long as the Silicon Systems card model number 
matches Table B-4. 

TABLE B-4.  Silicon Systems and Campbell Scientific 
PC/CF Model Numbers 

Card 
Type 

Size 
(Mbytes) 

Silicon Systems 
(model number) 

Campbell Scientific 
(model number) 

CF 64 SSD-C64MI-3038 CFMC64M 
CF 256 SSD-C25MI-3038 CFMC256M 
CF 1024 SSD-C01GI-3038 CFM1GM 
CF 2048 SSD-C02GI-3038 Not Available 
PC 1024 SSD-P01GI-3038 Not Available 
PC 2048 SSD-P02GI-3038 Not Available 
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