


Warranty and Assistance 
CR200X-SERIES DATALOGGERS are warranted by CAMPBELL 
SCIENTIFIC, INC. to be free from defects in materials and workmanship 
under normal use and service for thirty-six (36) months (CR200-series 
dataloggers warranted for twelve (12) months) from date of shipment unless 
specified otherwise.  Batteries have no warranty.  CAMPBELL SCIENTIFIC, 
INC.'s obligation under this warranty is limited to repairing or replacing (at 
CAMPBELL SCIENTIFIC, INC.'s option) defective products.  The customer 
shall assume all costs of removing, reinstalling, and shipping defective 
products to CAMPBELL SCIENTIFIC, INC.  CAMPBELL SCIENTIFIC, 
INC. will return such products by surface carrier prepaid.  This warranty shall 
not apply to any CAMPBELL SCIENTIFIC, INC. 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.  
CAMPBELL SCIENTIFIC, INC. is not liable for special, indirect, incidental, 
or consequential damages. 

Products may not be returned without prior authorization.  The following 
contact information is for US and International customers residing in countries 
served by Campbell Scientific, Inc. directly.  Affiliate companies handle 
repairs for customers within their territories.  Please visit 
www.campbellsci.com to determine which Campbell Scientific company 
serves your country.   

To obtain a Returned Materials Authorization (RMA), contact CAMPBELL 
SCIENTIFIC, INC., phone (435) 753-2342.  After an applications engineer 
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 address is: 

 

 CAMPBELL SCIENTIFIC, INC. 
 RMA#_____ 
 815 West 1800 North 
 Logan, Utah 84321-1784 

 

For all returns, the customer must fill out a “Declaration of Hazardous Material 
and Decontamination” form and comply with the requirements specified in it.  
The form is available from our website at www.campbellsci.com/repair.  A 
completed form must be either emailed to repair@campbellsci.com or faxed to 
435-750-9579.  Campbell Scientific will not process any returns until we 
receive this form.  If the form is not received within three days of product 
receipt or is incomplete, the product will be returned to the customer at the 
customer’s expense.  Campbell Scientific reserves the right to refuse service on 
products that were exposed to contaminants that may cause health or safety 
concerns for our employees. 

http://www.campbellsci.com/repair
mailto:repair@campbellsci.com
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CR200X Operational Changes 
The CR200X has the following enhanced features as compared to the CR200. 

1) 128 Public variables (CR200 has 48) 

2) 8 tables (CR200 has 4 tables) 

3) Complied CRBasic program can be 2 time bigger  

4) All CR200 CRBasic instructions are supported in a single operating 
system.  See CRBasic and CRBasic Help for a list of available 
instructions.  No new instructions have been added. 
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CR200 Overview 
The CR200 datalogger provides versatile measurement capabilities in a low-cost, rugged, 
battery-operated package.  The CR200 includes CPU and analog and digital inputs and 
outputs.  The BASIC-like programming language includes data processing and analysis 
routines.   

The CR206, CR211, and CR216 combine the CR200 datalogger with a spread spectrum 
radio for telemetering data.  The different model numbers are for different spread spectrum 
frequency ranges: 

CR206 915 MHz U.S./Canada CR205 (Retired) 915 MHz U.S./Canada 
CR211 922 MHz Australia/Israel CR210 (Retired) 922 MHz Australia/Israel 
CR216 2.4 GHz Worldwide CR215 (Retired) 2.4 GHz Worldwide 

The CR295 includes an additional 9-pin serial port and an instruction set that allows 
communication with our TX312 HDR GOES satellite transmitter (see Appendix B). 

Throughout this manual CR200 is used to refer to the datalogger that is the same 
regardless of the model number. 

 

FIGURE OV1-1.  CR206 Datalogger with 900 MHz Spread Spectrum Radio 

OV1.  Physical Description 
Figure OV1-2 shows the CR206 panel and the associated program instructions.  
Unless otherwise noted, they are measurement instructions (Section 7). 

OV-1 
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Then Identifies actions to be taken if condition is satisfied. 

thenpart Statements or branches performed when condition is true. 

Else Identifies actions taken if condition is not satisfied.  If the 
Else clause is not present, control passes to the next 
statement in the program. 

elsepart Statements or branches performed when condition is false. 

The thenpart and the elsepart fields both have this syntax: 

{statements | [GoTo] linenumber | GoTo linelabel } 

The thenpart and elsepart syntax has these parts: 

Part Description 

statements One or more CRBasic statements, separated by colons. 

Note You can have multiple statements with a condition, but they 
must be on the same line and separated by colons, as in the 
following statement: 

 If A > 10 Then A = A + 1 : B = B + A : C = C + B 

Syntax 2 Description 

The block form of If...Then...Else provides more structure and flexibility than 
the single-line form and is usually easier to read, maintain, and debug.  Syntax 
2 has these parts: 

Part Description 

If Keyword that begins the block If...Then decision control 
structure. 

condition1 Same as condition used in the single-line form shown above. 
Then Keyword used to identify the actions to be taken if a 

condition is satisfied. 
statementblock-1 One or more CRBasic statements executed if condition1 is 

true. 
ElseIf Keyword indicating that alternative conditions must be 

evaluated if condition1 is not satisfied. 
condition2 Same as condition used in the single-line form shown above. 
statementblock-2 One or more CRBasic statements executed if condition2 is 

true. 
Else Keyword used to identify the actions taken if none of the 

previous conditions are satisfied. 
statementblock-n One or more CRBasic statements executed if condition1 and 

condition2 are both false. 
End If Keyword that ends the block form of the If...Then. 
In executing a block If, CRBasic tests condition1, the first numeric expression.  
If the expression is true, the statements following Then are executed. 
If the first expression is false, CRBasic begins evaluating each ElseIf condition 
in turn.  When CRBasic finds a true condition, the statements immediately 
following the associated Then are executed.  If none of the ElseIf conditions is 
true, the statements following the Else are executed.  After executing the 
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statements following Then or Else, the program continues with the statement 
following End If. 
The Else and ElseIf clauses are both optional.  You can have as many ElseIf 
clauses as you like in a block If, but none can appear after an Else clause.  Any 
of the statement blocks can contain nested block If statements. 
CRBasic looks at what appears after the Then keyword to determine whether 
or not an If statement is a block If.  If anything other than a comment appears 
after Then, the statement is treated as a single-line If statement. 
A block If statement must be the first statement on a line.  The Else, ElseIf, 
and End If parts of the statement can have nothing but spaces in front of them.  
The block If must end with an End If statement. 
For Example 
If a > 1 And a <= 100 Then 

 ... 

ElseIf a = 200 Then 

 ... 

End If 

Tip Select Case may be more useful when evaluating a single expression 
that has several possible actions. 

If...Then ... Else Statement Example 

The example illustrates the various forms of the If...Then...Else syntax. 

Dim X, Y, Temp( 5 ) 'Declare variables. 
X = Temp( 1 ) 
If X < 10 Then 
 Y = 1 '1 digit. 
ElseIf X < 100 Then 
 Y = 2 '2 digits. 
Else 
 Y = 3 '3 digits. 
End If 
. . . . 'Run some code 
. . . . 'Run some code 

LoggerIdentify 

The LoggerIdentify instruction is used to set an identification string in the 
datalogger that will be returned when another string is sent to the datalogger. 

Syntax 
LoggerIdentify ( “RequestString”, “ReturnString” ) 

Remarks 
This instruction is available only in special operating systems. 
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The LoggerIdentify instruction is placed anywhere in the program to assign a 
RequestString and ReturnString to the datalogger.  When the RequestString is 
issued to the datalogger, the datalogger will respond with the ReturnString.  
The RequestString is limited to 4 characters.  The ReturnString is limited to 29 
characters. 

If the datalogger is in terminal emulation mode and the RequestString is 
issued, the datalogger will respond with “Invalid”.  The datalogger must time 
out of terminal mode, or you must issue the RequestString before the 
datalogger is in terminal mode (the datalogger is put into terminal mode by 
issuing four carriage returns). 

Example 

In the example program below, when the command AMXB is issued to the 
datalogger, it will respond with the string MyCR200Logger.  Note that the 
LoggerIdentify instruction is available only in special operating systems. 

Public Battery 
 
DataTable (Table,True,1000) 
 DataInterval (0,1,min) 
 Sample (1,Battery) 
EndTable 
 
BeginProg 
LoggerIdentify (“AMXB”, “MyCR200Logger”) 
 Scan (1,sec) 
  Battery (Battery) 
  CallTable (Table) 
 NextScan 
EndProg 

 

Print (Port, BaudRate, PrintParams) 

The Print instruction is used to send the values from program variables or other 
characters out a communications port.  

This instruction is used mainly as a trouble-shooting tool. String, variables, 
and/or ASCII characters can be sent; the list of parameters to send cannot 
exceed five elements (each separated by a comma). 

 
Parameter 
& Data Type 

Enter  

Port  The Port parameter is used to specify the COM port that will be used by the 
instruction. Right-click to invoke a drop-down list box. 

 Code Communication Port 
 1 RF 
 2 RS232 
 3 C1 
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Parameter 
& Data Type 

Enter  

BaudRate The BaudRate parameter is the communication rate to be used for the port 
specified in the first parameter; options are 1200 and 9600 bps.  If the Print 
string is transmitted via RF, the BaudRate must be 9600. 

PrintParams The PrintParams argument is the list of variable names, quoted strings, or 
non-ASCII characters to print. Non-ASCII characters should be listed with 
the CHR$(ascii code) syntax. Separate list items with a comma. 

 

Scan 

Used to establish the program scan rate. 

Syntax 
Scan(Interval, Units) 
 ... 
Next Scan 

The measurements, processing, and calls to output tables bracketed by the 
Scan…NextScan instructions determine the sequence and timing of the 
datalogger program. 

 
Parameter 
& Data Type 

Enter  

Interval 
Constant 

Enter the time interval at which the scan is to be executed.  The interval may 
be in seconds or minutes, whichever is selected with the Units parameter.  

Units The units for the time parameters. 
Constant Alpha 

Code 
Numeric 
Code 

 
Units 

 

 SEC 2 seconds  
 MIN 3 minutes  

 

ScanLEDOff 

The ScanLEDOff instruction turns off the LED on the datalogger's front case 
that indicates a program scan is occurring.  

Syntax 
ScanLEDOff 

Remarks 
This instruction has no parameters. The when the instruction is encountered in 
a program, the scan LED is turned off for the remainder of the scan. At the 
beginning of the next scan, the LED will be on until the instruction is 
encountered again. This instruction is typically used as a power saving 
measure during longer program scans where the LED would otherwise remain 
on for a period of time. 
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Select Case Statement 

Executes one of several statement blocks depending on the value of an 
expression. 

Syntax 
Select Case testexpression 
[Case expressionlist1 
 [statementblock-1] ] 
[Case expressionlist2 
 [statementblock-2] ] 
[Case Else 
 [statementblock-n] ] 
End Select 

The Select Case syntax has these parts: 

Part Description 

Select Case Begins the Select Case decision control structure.  Must 
appear before any other part of the Select Case structure. 

testexpression Any numeric or string expression.  If testexpression matches 
the expressionlist associated with a Case clause, the 
statementblock following that Case clause is executed up to 
the next Case clause, or for the final one, up to the End 
Select.  Control then passes to the statement following End 
Select.  If testexpression matches more than one Case 
clause, only the statements following the first match are 
executed. 

Case Sets apart a group of CRBasic statements to be executed if 
an expression in expressionlist matches testexpression.  

expressionlist The expressionlist consists of a comma-delimited list of one 
or more of the following forms. 

 expression 

 expression To expression 

 Is compare-operator expression 

 statementblock 

 Elements statementblock-1 to statementblock-n consist of 
any number of CRBasic statements on one or more lines. 

Case Else Keyword indicating the statementblock to be executed if no 
match is found between the testexpression and an 
expressionlist in any of the other Case selections.  When 
there is no Case Else statement and no expression listed in 
the Case clauses matches testexpression, program execution 
continues at the statement following End Select. 

End Select Ends the Select Case.  Must appear after all other statements 
in the Select Case control structure. 
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The argument expressionlist has these parts: 

Part Description 

expression Any numeric expression. 

To Keyword used to specify a range of values. If you use the To 
keyword to indicate a range of values, the smaller value 
must precede To. 

Although not required, it is a good idea to have a Case Else statement in your 
Select Case block to handle unforeseen testexpression values. 

You can use multiple expressions or ranges in each Case clause.  For example, 
the following line is valid: 

 Case 1 To 4, 7 To 9, 11, 13 

Select Case statements can be nested.  Each Select Case statement must have a 
matching End Select statement. 
 
Select Case Statement Example 

The example uses Select Case to decide what action to take based on user 
input. 

Dim X, Y 'Declare variables. 
If Not X = Y Then 'Are they equal 
 If X > Y Then 
 Select Case X 'What is X. 
 Case 0 To 9 'Must be less than 10. 
 . . . .  'Run some code. 
 . . . .  'Run some code. 
 Case 10 To 99 'Must be less than 100. 
 . . . .  'Run some code. 
 . . . .  'Run some code. 
 Case Else 'Must be something else. 
 . . . .  'Run some code. 
 End Select 
 End If 
Else 
 Select Case Y 'What is Y. 
 Case 1, 3, 5, 7, 9 'It's odd. 
 . . . .  'Run some code. 
 Case 0, 2, 4, 6, 8 'It's even. 
 . . . .  'Run some code. 
 Case Else 'Out of range. 
 . . . .  'Run some code. 
 . . . .  'Run some code. 
 End Select 
End If 
. . . . 'Run some code. 
. . . .  'Run some code. 
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SetStatus() 

The SetStatus instruction is used to set a value in the datalogger's Status table. 

Syntax 
SetStatus ( FieldName, Value ) 

Remarks 
The SetStatus instruction allows the user to change a value in the datalogger's 
status table. All fields in the Status table can be changed except for OSVersion 
(operating system version), OSDate (operating system date), ProgName 
(program name), ProgSig (program signature), and CalOffset (calibration 
offset). This instruction can also be used to reset all data tables in the 
datalogger.  

FieldName The FieldName argument is used to specify the parameter in the 
Status table to be set. Right-click the parameter to display a list 
box of valid field names. Valid field names are:  

Field Name Description 
PakBusAddress PakBus address of the datalogger. 
RfNetAddr The address of the RF network. Valid settings are 0 

through 63.  
RfAddress The address of the RF radio. Valid settings are 0 

through 1023.  
RfHopSeq The RF hopping sequence for the RF network. 

Valid settings are 0 through 6.  
RfPwrMode The power mode of the RF radio. A predefined 

constant is used. Right click the field to display a 
list of valid options: 

 Option Description 
 RF_ON The radio is always on.  
 RfpinEn The radio is turned on by a pin-

enabled device.  
 RF1_Sec The radio operates on a 1 second 

cycle. 
 RF8_Sec The radio operates on an 8 second 

cycle. 
 RF1S_LH The radio operates on a 1 second 

cycle and transmits long headers. 
 RF8S-LH The radio operates on a 8 second 

cycle and transmits long headers. 
Rf_ForceOn Any non-zero number will override the current 

power mode and set it on. 
Rf_Protocol 1 = Transparent Mode.  This mode is compatible 

with older CR205, CR210, CR215, RF400, RF410, 
and RF415 operating systems. 

2 = PakBus Aware Mode.  This mode can be used 
in networks involving RF401/RF411/RF416 
hardware or other, newer CR206/CR211/CR216 
devices and makes use of the retry capability 
inherent in the MaxStream radios.  This mode is not 
compatible with the older radios. 
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VarOutOfBounds The number of variables that are out of bounds; i.e., 

the dimensioned array was not large enough to hold 
the variable.  

SkipScan The number of scans that have been missed because 
the datalogger was not finished with the previous 
scan.  

TrapCode  
WatchDogCnt The number of times the processor has been reset 

by the watchdog counter.  
ResetTables This command is used to reset all the data tables in 

the datalogger. ResetTables is set to 8888; e.g., 
SetStatus(ReSetTables,8888).  

Value The value that will be sent to the selected field in 
the Status table. 

 

Ticker250ms (Destination) 

The Ticker250ms instruction stores the running total of a 250ms system timer 
in the destination variable.  

This 250 ms system timer is independent of the datalogger's clock and is not 
affected by a clock change. Therefore, it can be used to execute one or more 
instructions based on time, where basing that timing on the datalogger's clock 
(which can be changed by a user) might affect the outcome. This is a 24-bit 
timer, which, once started, will roll over every 48.5 days. The timer begins 
when the program begins. It cannot be reset. 

The Ticker250ms instruction has one parameter -- the destination in which the 
timer value is stored. 

While…Wend  

The While…Wend instructions are used to executes a series of statements in a 
loop as long as a given condition is true. 

Syntax 
While Condition 
 [StatementBlock] 
Wend 

Remarks 
While…Wend loops can be nested.  

The While...Wend statement has the following parameters: 

While The While statement begins the While...Wend loop control 
structure. 

Condition The Condition is any expression that can be evaluated True 
(nonzero) or False (0 and Null). If Condition is true, all 
statements in StatementBlock are executed until the Wend 
statement is encountered. Control then returns to the While 
statement and Condition is again checked. If Condition is 
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still true, the process is repeated. If Condition it is not True, 
execution resumes with the statement following the Wend 
statement. 

StatementBlock The StatementBlock is the portion of the program that 
should be repeated until the loop is terminated. These 
instructions lie between the While and Wend statements. 

Wend The Wend statement ends the While...Wend control 
structure. 

The Do...Loop statement provides more structure and a more 
flexible way to perform looping. 

While...Wend Statement Example 
This example creates a While...Wend that is exited only if Reply is within a 
range. 

Dim Reply 'Declare variable. 
While Reply < 90 
 Reply = Reply + 1 
Wend 

 

NOTE 
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Section 10.  Datalogger to 
Datalogger/RF/Remote Sensor 
Instructions 

The CR200 is frequently used as a Remote sensor interface for a “Host” 
datalogger. Typically, the host datalogger and the sensor(s) (CR200) will have 
programs that will enable the sensors to operate with the minimum quiescent 
current drain (110-ua).  These programs synchronize the CR200 sensors so that 
they are reporting back the data in designated time slots.   

For applications demanding more frequent communication, the get/set variable 
instructions in the host datalogger can be used with CR200 sensors that are 
configured for higher current drain (250-ua for 8 second response; 20-ma for 1 
second response). 

In the lowest power, synchronized mode, the CR200 always initiates 
communication. Except when it wakes up to send data, its radio is off, drawing 
no power. The host datalogger’s radio will be in a fully on position during the 
period of expected sensor communication, ready to receive and respond 
instantly. 

Example Low Power (synchronized) Sensor/Controller Program: 

‘Example Wireless Sensor Program for CR200 
Const MT = 20   ‘Measurement Time (secs) SDI-12 in this case takes 20 seconds 
Const Port = 0   ‘0 = Radio, 1 = RS-232 to send out data 
Const RouterAddr = 1  ‘the PakBus address of a router, in this case it is the same as Host 
Const HostAddr = 1 ‘the PakBus address of the Host datalogger 
Const NumVals =  8 ‘8 measurements 
Const Security = 0  ‘use non zero if Host datalogger has security set 
Const NumControl = 4 
 
Public Measurements(NumVals)  ‘sensor values to send 
Public Control(NumControl)   ‘control values returned from Host 
 
Begin Prog 
 Scan(1, sec) 
  If TimeUntilTransmit(Port) = MT then  ‘if it is time to measure start measurements 
   ‘applicable measurements that take MT seconds inserted here 
  Endif 
  If TimeUntilTransmit(Port) = 0 then  ‘time to communicate 
   SendGetData(Control(),Measurements(),Port,RouterAddr,HostAddr,Security) 
  Endif 
Next Scan 
End Prog 

 
TimeUntilTransmit(port) is a function that returns the number of seconds 
before it is time to communicate.  It will use information retrieved from the 
datalogger to determine the time remaining before its communication time slot.   

SendGetData(..) will output an array of measurements to the Host datalogger 
and retrieve a time slot, a clock setting, and optionally an array of data from the 
Host  Either the output array or the input array or both can be specified as 0 
meaning no data flow in the corresponding direction. 
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The HostAddr parameter is the PakBus Address of the master of the network, 
the destination of the sensor’s data.  The RouterAddr is the PakBus Address of 
a router if the distance is too far to reach the Host directly.  Typically a router 
will not be present so this address with be identical to the HostAddr.  If it is 0, 
then the system will automatically find a neighbor it can route through.  (Not 
scheduled for first release in August, so for now this must be put in explicitly.) 

Note that all communication with the Host Datalogger takes place inside the 
SendGetData instruction.  The TimeUntilWireless() function has determined 
a time slot for it.  This communication will set its variable inside the host and 
retrieve a variable array from the host along with a time slot and clock setting. 

GetValue (ResponseDest, Dest, Swath, RemoteVar, Port, RemoteAddr, 
RepeatAddr, Security) 

The GetValue instruction is used to retrieve one or more values from variables 
in the public table of a remote datalogger and places them in variables in the 
CR200. 

The RemoteVar and Swath parameters are used to determine what values will 
be retrieved from the host datalogger. RemoteVar is the variable name in the 
remote datalogger, and the number of values is specified by Swath. If Swath is 
greater than one, RemoteVar must be an array. 

Parameter 
& Data Type 

Enter 

ResponseDest 
Variable or  

The variable in which a response code for the transmission will be stored. 
The response code indicates whether or not the transmission was 
successful. 

Array Code Description 
 0 Successful 
 -1 Response received but permission denied 
 -16 Response received but RemoteVar not in public table 
 -17 Response received but data type conversion not supported 
 1, 2..n The number of timeouts waiting for a response 
Dest 
Variable or 
Array 

The array in which to store the variables retrieved from the remote 
datalogger. The Dest parameter must be dimensioned equal to or greater 
than the Swath. 

Swath 
Constant 

The number of values to retrieve from the remote datalogger. 

RemoteVar  
Variable or 
Array 

The variable or array in the remote datalogger's Public table to get the 
values from.  If Swath is greater than 1 this must be an array dimensioned 
equal to or greater than Swath. 

Port 
Constant 

The communications port that will be used to communicate with the remote 
device 

 Code Description 
 1 RF 
 2 RS-232 
RemoteAddr 
Constant 

The Pakbus address of the remote datalogger. 

RepeatAddr  
Constant 

The address of a the first repeater that the datalogger must go through in 
order to communicate with the remote datalogger. If no repeater exists, 
enter the RemoteAddr. 

Security  
Constant 

The security code for the Pakbus network. 
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ReadSendGetInfo (Dest, Port) 

The ReadSendGetInfo instruction returns the Interval and Offset for the 
SendGetData instruction.  

The host datalogger (typically a CR10X-PB, CR510-PB, or CR23X-PB) 
provides the communication time slot during which the CR200 series 
datalogger should transmit its data. Refer to instruction 193 in the Edlog 
program help for additional information on this instruction in the host 
datalogger.  

The ReadSendGetInfo instruction has the following parameters: 

Parameter 
& Data Type 

Enter 

Dest 
Variable or 
Array 

The Dest parameter is an array which holds the results of the instruction. It 
must be dimensioned to 2 in order to hold the Interval and Offset of the 
SendGetData instruction. The result for Interval is contained in Dest(1) and 
Offset in Dest(2). 

Port 
Constant 

The communications port that will be used to communicate with the remote 
device 

 Code Description 
 1 RF 
 2 RS-232 

 

SendGetData (ResponseDest, Control, Measurement, Port, HostAddr, 
RepeatAddr, Security) 

The SendGetData instruction is used in a remote datalogger to send an array of 
values to the host datalogger, and/or retrieve an array of data from the host 
datalogger. 

SendGetData will output an array of measurements to the Host datalogger and 
retrieve a time slot, a clock setting, and optionally an array of data from the 
Host.  Either the Control array or the Measurement array or both can be 
specified as 0 meaning no data flow in the corresponding direction. 

The HostAddr parameter is the PakBus Address of the master of the network, 
the destination of the sensor’s data.  The RouterAddr is the PakBus Address of 
a router if the distance is too far to reach the Host directly.  Typically a router 
will not be present so this address with be identical to the HostAddr.  If it is 0, 
then the system will automatically find a neighbor it can route through.  (Not 
scheduled for first release in August, so for now this must be put in explicitly.) 

Note that all communication with the Host Datalogger takes place inside this 
instruction.  The TimeUntilTransmit function has determined a time slot for it.  
This communication will set its variable inside the host and retrieve a variable 
array from the host along with a time slot and clock setting. 
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Parameter 
& Data Type 

Enter  

ResponseDest 
Variable 

The ResponseDest parameter is the variable in which a response code for the 
transmission will be stored.  The response code indicates whether or not the 
transmission was successful.  The codes that can be returned are: 

 Code Description  
 0 Successful  
 -1 Response received but permission denied  
 -2 Response received but insufficient resources  
 1, 2..n The number of timeouts waiting for a response  
Control 
Variable or 
Array 

The Control parameter is the variable or variable array in which the array of 
data from the Host datalogger will be stored.  If a 0 is entered, no values will 
be stored. 

Measurement 
Variable or 
Array 

The Measurement parameter is the variable or variable array that will be 
transmitted to the host datalogger.  If a 0 is entered, no data will be 
transmitted. 

Port 
Constant 

The Port parameter is used to specify the communications port that will be 
used to communicate with the remote device.  Enter a numeric code: 

 Code Description  
 1 RF  
 2 RS-232  
HostAddr The HostAddr parameter identifies the Pakbus address of the host 

datalogger. 
RouterAddr The RouterAddr is used to specify the address of a router in the Pakbus 

network that the datalogger must go through in order to communicate with 
the host datalogger.  If no router exists, enter the HostAddr. 

Security The Security parameter is the security code for the Pakbus network. 
 

SetValue (ResponseDest, Source, Swath, RemoteVar, Port, RemoteAddr, 
RepeatAddr, Security) 

The SetValue instruction is used to send the value(s) from one or more 
variables to a remote datalogger’s Public table.   

The Source parameter and the Swatch parameter are used to determine what 
values will be send to the remote datalogger. Source is the variable array in the 
CR200 that holds the values, and the number of values is specified by Swath. If 
Swath is greater than one, RemoteVar must be an array. 

Parameter 
& Data Type 

Enter 

ResponseDest 
Variable or 
Array 

The variable in which a response code for the transmission will be stored. 
The response code indicates whether or not the transmission was 
successful.  

 Code Description 
 0 Successful 
 -1 Response received but permission denied 
 -16 Response received but the RemoteVar does not exist 
 -17 Response received but data type conversion not supported 
 1, 2..n The number of timeouts waiting for a response 
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Parameter 
& Data Type 

Enter 

Source 
Variable or 
Array 

The Source parameter is the public variable array that will hold the values 
to be sent to the remote datalogger. 

Swath 
Constant 

The Swath parameter is used to specify the number of values to send to the 
remote datalogger. 

RemoteVar  
Variable or 
Array 

The RemoteVar parameter is used to specify the Variable (array) in the 
remote datalogger that the values will be sent to. 

Portt 
Constant 

The Port parameter is used to specify the communications port that will be 
used to communicate with the remote device.  Enter a numeric code: 

 Code Description  
 1 RF  
 2 RS-232  
RemoteAddr 
Constant 

The RemoteAddr parameter identifies the Pakbus addres of the remote 
datalogger. 

RepeatAddr  
Constant 

The RepeatAddr is used to specify the address of a repeater device in the 
Pakbus network that the datalogger must go through in order to 
communicate with the remote datalogger.  If no repeater device exists, enter 
the RemoteAddr. 

Security  
Constant 

The Security parameter is the security code for the Pakbus network. 

 

TimeUntilTransmit(port) 

TimeUntilTransmit is a function that returns the number of seconds before it 
is time to communicate.  It will use information retrieved from the Host 
datalogger to determine the time remaining before its communication time slot.   

Parameter 
& Data Type 

Enter  

Port  The Communication port on which the transmission is scheduled. 
Constant Code Communication Port 
 1 RF 
 2 RS-232 
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Appendix A.  CR200/SDI12 Terminal 
Modes 

The CR200 has a simple terminal interface that can be accessed with a PC 
running a terminal emulator such as those available in PC200, PC400, or 
LoggerNet.  One of the options of the CR200 terminal mode is to enter the 
SDI12 terminal mode which makes the CR200 transparent, passing commands 
typed on the computer/terminal directly to SDI12 devices connected to the 
CR200. 

Connect a serial cable between the computer/terminal and the CR200.  Set the 
terminal emulator to open the COM port at 9600 baud, and press the carriage 
return four times to get the CR200 to enter its terminal mode.  The CR200 will 
send back: 

^ ^ ^ ^ 
CR2xx> 

The CR200 will time out and exit the terminal mode if it does not receive a 
command within 12 seconds. 

Enter a command by pressing the command and enter (carriage return).  The 
commands are: 

Commands Action (what returns) 

A Trap Code 16 Information 
”Done” = memory ok 
”2005-7-14 13:56:6=16” = memory failure, 16 denotes trap 
code 16, date/time is when it occurred. 
 
NOTE:  When a trap code 16 happens, the datalogger suspends 
running the program and the red LED flashes twice every scan 
interval.  A trap code of 16 means that the datalogger’s memory 
needs to be replaced. 

1 Get clock 

2 Set clock (after setting clock, exits terminal mode) 

3 Status codes 

4 Status table 

5 Public table (real time values) 

6 Most recent record from user defined table 1 

7 Most recent record from user defined table 2 

8 Most recent record from user defined table 3 

9 Most recent record from user defined table 4 

SDI12 Goes into the SDI-12 terminal mode and remains there 
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Appendix B.  CR295 Datalogger 
The CR295 instruction set includes the following CRBasic instructions that 
allow communications via our HDR GOES transmitters.  The CR295 does not 
support radio telemetry nor calculation of evapotranspiration.  It is not CE 
compliant. 

 

FIGURE B-1.  CR295 Datalogger 

GOESData (Dest, Table, TableOption, BufferControl, DataFormat) 
The GOESData instruction is used to transmit data to the SAT HDR GOES or 
TX312 satellite data transmitter.  The GOESData instruction is not inserted 
within the Data Table declaration, it is inserted within the program, typically 
within the scan. 

Data transfer to the transmitter can occur via the datalogger's satellite RS-232 
port only.  The GOESData instruction has the following parameters: 

When the datalogger sends a command, further processing tasks 
will be performed only after a response has been received from 
the HDR GOES Transmitter.   

NOTE 

Parameter 
& Data Type 

Enter 

Dest   The variable that holds a result code for the transmission.  The result codes are: 
Variable or Result

Code 
 
Description 

Array 0 Command executed successfully 
 2 Timed out waiting for STX character from transmitter after SDC 

addressing 
 3 Wrong character received after SDC addressing. 
 4 Something other than ACK returned when select data buffer command 

was executed 
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Parameter 
& Data Type 

Enter 

 5 Timed out waiting for ACK 
 6 CS I/O port not available 
 7 Random message transmit failure (could be no data in buffer) 
Table 
Table Name  

The data table from which record(s) should be transmitted. 

TableOption The TableOption indicates which records should be sent from the data table. 
Constant Code Description 
 0 send all records since last execution 
 1 send only the most recent record stored in the table 
BufferControl 
Constant 

The BufferControl parameter specifies which buffer should be used (random or 
self-timed) and whether data should be overwritten or appended to the existing 
data.  Data stored in the self-timed buffer is transmitted only during a 
predetermined time frame.  Data is erased from the transmitter's buffer after each 
transmission.  Data in the random buffer is transmitted immediately after a 
threshold has been exceeded.  The transmission is randomly repeated to insure it 
is received. 

 Code Description 
 0 Append to self-timed buffer 
 1 Overwrite self-timed buffer 
 2 Append to random buffer  
 3 Overwrite random buffer  
 9 Clear random buffer  
DataFormat The DataFormat parameter specifies the format of the data sent to the transmitter 
Constant Code Description  
 0 CSI FP2 data; 3 bytes per data point  
 1 Floating point ASCII; 7 bytes per data point  
 2 18-bit binary integer; 3 bytes per data point, numbers to the right of 

the decimal are truncated 
 

 3 RAWS7; 7 data points:  
  Data Point Description 
  1 total rainfall in inches, format = xx.xxx 
  2 wind speed MPH, format = xxx 
  3 vector average wind direction in degrees, format = xxx 
  4 air temperature in degrees F, format = xxx 
  5 RH percentage, format = xxx 
  6 fuel stick temperature in degrees F, format = xxx 
  7 battery voltage in VDC, format = xx.x 
 4 Fixed decimal ASCII xxx.x  
 5 Fixed decimal ASCII xx.xx  
 6 Fixed decimal ASCII x.xxx  
 7 Fixed decimal ASCII xxx  
 8 Fixed decimal ASCII xxxxx   
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GOESGPS (GoesArray1(6), GoesArray2(7) ) 
The GOESGPS instruction is used to store GPS data from the satellite into two 
variable arrays.   

Syntax 
GOESGPS (GoesArray1(6), GoesArray2(7) ) 

Remarks 
The GOESGPS instruction returns two arrays.  The first array, which must be 
dimensioned to 6, holds a result code indicating the success of the instruction, 
followed by global positioning information. 

The result codes are as follows: 

Code Description 
0 Command executed successfully 
2 Timed out waiting for STX character from transmitter after 

SDC addressing  
3 Wrong character received after SDC addressing 
4 Something other than ACK returned when select data buffer 

command was executed 
5 Timed out waiting for ACK 
6 CS I/O port not available; GOES not attached 
7 ACK not returned following data append or overwrite 

command  
 
The GPS data values are as follows: 

Value Description 
Time Seconds since January 1, 2000 
Latitude Fractional degrees; 100 nanodegree resolution 
Longitude Fractional degrees; 100 nanodegree resolution 
Elevation Signed 32-bit number, in centimeters 
Magnetic Variation Fractional degrees; 1 millidegree resolution  
 
The second array, which must be dimensioned to 7, holds the following time 
values: year, month, day hour (GMT), minute seconds, microseconds. 

GOESSetup (ResultCode, PlatformID, MsgWindow, STChannel, STBaud, 
RChannel, RBaud, STInterval, STOffset, RInterval)  

The GOESSetup instruction is used to program the GOES transmitter for 
communication with the satellite.   

Syntax 
GOESSetup (ResultCode, PlatformID, MsgWindow, STChannel, STBaud, 
RChannel, RBaud, STInterval, STOffset, RInterval)  

Remarks 
Since the purpose of this instruction is to set up the transmitter for 
communication, it only has to be run once within the datalogger program.  
Information for all parameters in this instruction is supplied by NESDIS.   
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See the CRBasic Editor or the transmitter’s manual for more detailed 
information on the instruction 

GOESStatus (Dest, StatusCommand) 
The GOESStatus instruction is used to request status and diagnostic 
information from the satellite transmitter.   

When the datalogger sends a command, further processing tasks 
will be performed only after a response has been received from 
the HDR GOES Transmitter.   

NOTE 

Parameter 
& Data Type 

Enter 

Dest  
Array 

An array that will hold the result codes returned from the transmitter.  The size 
of the array is determined by the option chosen in the StatusCommand.   

 Code Description  
 0 Command executed successfully   
 1 Checksum failure in response  
 2 Timeout waiting for STX character after SDC addressing  
 3 Wrong character (not STX) received after SDC addressing  
 4 Received a NAK  
 5 Timed out waiting for ACK  
 6 CS I/O port not available  
 7 Transmit random message failure, could be no data   
 9 Invalid command  
StatusCommand 
Constant  

The StatusCommand specifies the type of information requested from the 
transmitter. 

 Code Description Array Dim Required 
 0 Read time  4 
 1 Status  13 
 2 Last message status 14 
 3 Transmit random message 1 
 4 Read error register 10 
 5 Reset error register 1 
 6 Return transmitter to online mode 1 
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Appendix C.  Part 15 FCC Compliance 
Warning 

Changes or modifications to the CR200 series radio systems not expressly 
approved by Campbell Scientific, Inc. could void the user’s authority to 
operate this product. 

Note: This equipment has been tested and found to comply with the limits for a 
Class B digital device, pursuant to part 15 of the FCC Rules.  These limits are 
designed to provide reasonable protection against harmful interference in a 
residential installation.  This equipment generates, uses, and can radiate radio 
frequency energy and, if not installed and used in accordance with the 
instructions, may cause harmful interference to radio communications.  
However, there is no guarantee that interference will not occur in a particular 
installation.  If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the equipment off and 
on, the user is encouraged to try to correct the interference by one or more of 
the following measures: 

• Reorient or relocate the receiving antenna. 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different from that 
to which the receiver is connected. 

• Consult the dealer or an experienced radio/TV technician for help. 

This device complies with part 15 of the FCC Rules.  Operation is subject to 
the following two conditions: 

1) This device may not cause harmful interference, and 

2) This device must accept any interference received, including interference 
that may cause undesired operation. 
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