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Telnet 
A software utility that attempts to contact and interrogate another specific 
device in a network. 

 

throughput 
The throughput rate is the rate at which a measurement can be made, scaled 
to engineering units, and the reading stored in a data table. The CR1000 has 
the ability to scan sensors at a rate exceeding the throughput rate. The 
primary factor affecting throughput rate is the amount of processing 
specified by the user. In sequential mode operation, all processing called for 
by an instruction must be completed before moving on the next instruction. 

 

TLL 
Transistor - Transistor Logic. A serial protocol using 0V and 5V as logic 
signal levels.  

 

toggle 
To reverse the current power state. 

 

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

 

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

 

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

 

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

 

VAC 
Volts Alternating Current. Mains or grid power is high-level VAC, usually 
110 VAC or 220 VAC at a fixed frequency of 50 Hz or 60 Hz. High-level 
VAC is used as a primary power source for Campbell Scientific power 
supplies. Do not connect high-level VAC directly to the CR1000. The 
CR1000 measures varying frequencies of low-level VAC in the range of 
±20 VAC. 
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VDC 
Volts Direct Current. The CR1000 operates with a nominal 12 VDC power 
supply. It can supply nominal 12 VDC, regulated 5 VDC, and variable 
excitation in the ±2.5 VDC range. It measures analog voltage in the ±5.0 
VDC range and pulse voltage in the ±20 VDC range. 

 

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

 

Volts 
SI unit for electrical potential. 

 

watch dog timer 
An error checking system that examines the processor state, software 
timers, and program related counters when the datalogger is running its 
program. If the processor has bombed or is neglecting standard system 
updates or if the counters are outside the limits, the watchdog timer resets 
the processor and program execution. Voltage surges and transients can 
cause the watchdog timer to reset the processor and program execution. 
When the watchdog timer resets the processor and program execution, an 
error count is incremented in the watchdogtimer entry of the status table. A 
low number (1 to 10) of watchdog timer resets is of concern, but normally 
indicates the user should just monitor the situation. A large number (>10) of 
error accumulating over a short period of time should cause increasing 
alarm since it indicates a hardware or software problem may exist. When 
large numbers of watchdog timer resets occur, consult with a Campbell 
Scientific applications engineer. 

 

weather tight 
Describes an instrumentation enclosure impenetrable by common 
environmental conditions. During extraordinary weather events, however, 
seals on the enclosure may be breached. 

 

XML 
Extensible Markup Language. 

 

User Program 
The CRBASIC program written by the CR1000 user in CRBASIC Editor or 
Short Cut. 
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A.2 Concepts 
A.2.1 Accuracy, Precision, and Resolution 

Three terms often confused are accuracy, precision, and resolution. Accuracy is 
a measure of the correctness of a single measurement, or the group of 
measurements in the aggregate. Precision is a measure of the repeatability of a 
group of measurements. Resolution is a measure of the fineness of a 
measurement. Together, the three define how well a data acquisition system 
performs. To understand how the three relate to each other, consider "target 
practice" as an analogy.  FIGURE. Accuracy, Precision, and Resolution (p. 17) 
shows four targets. The bull's eye on each target represents the absolute correct 
measurement. Each shot represents an attempt to make the measurement. The 
diameter of the projectile represents resolution. 
 

 
Figure 134: Accuracy, Precision, and Resolution 

 

A.2.2 Accuracy, Precision, and Resolution 

The objective of a data acquisition system should be high accuracy, high 
precision, and to produce data with resolution as high as appropriate for a given 
application. 
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Appendix B. Status Table and Settings 
The CR1000 status table contains system operating status information accessible 
via the optional keyboard displayor PC software DevConfig, LoggerNet, PC400, 
RTDAQ, or PC200W. TABLE. Common Uses of the Status Table (Appendix p. 
19) lists some of the more common uses of status table information. TABLE. 
Status Table Fields and Descriptions (Appendix p. 20) is a comprehensive list 
of status table variables with brief descriptions. 

Status Table information is easily viewed by going to LoggerNet / PC400 / 
RTDAQ / PC200W | Datalogger | Station Status. However, be aware that 
information presented in Station Status is not automatically updated. Click the 
refresh button each time an update is desired. Alternatively, use the Numeric 
displays of the connect screen to show critical values and have these update 
automatically, or use Devconfig, which polls the status table at regular intervals 
without use of a refresh button. Note that a lot of comms and other activity is 
needed to generate the Status Table, so if the CR1000 is very tight on time, just 
getting the Status Table itself repeatedly could push timing over the edge and 
cause skipped scans. 

Through the continued development of the operating system, the status table has 
become quite large. A separate settings table has been introduced to slow the 
growth of the status table. To maintain backward compatibility, settings first 
included in the status table have been retained, but are also included in the 
settings editor. 

 

 

 

Feature or 
Suspect Constituent 

Status Field(s) 
to Consult 

Full Reset of CR1000 FullMemReset (Enter 98765) 

Program Execution BuffDepth 

 MaxBuffDepth 

Operating System OSVersion 

 OSDate 

 OSSignature 

 WatchdogErrors 

Power Supply Battery 

 WatchdogErrors 

 Low12VCount 

 Low5VCount 

 StartUpCode 

SRAM LithiumBattery 

 MemorySize 

 MemoryFree 
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Feature or 
Suspect Constituent 

Status Field(s) 
to Consult 

Telecommunications PakBusAddress 

 Low5VCount 

 RS-232Handshaking 

 RS-232Timeout 

 CommActive 

 CommConfig 

 Baudrate 

PakBus IsRouter 

 PakBusNodes 

 CentralRouters 

 Beacon 

 Verify 

 MaxPacketSize 

CRBASIC Program ProgSignature 

 Compile Results 

 ProgErrors 

 VarOutofBound 

 SkippedScan 

 SkippedSlowScan 

 PortStatus 

 PortConfig 

Measurements ErrorCalib 

Data SkippedRecord 

 DataFillDays 

 
 

 

Table 85. Status Table Fields and Descriptions 

Status Table 
Fieldname 

 
Description 

 
Variable Type 

 
Default 

Normal 
Range 

User can 
change? 

 
Info Type 

RecNum Increments for 
successive status table 
data records 

 _ 0 to 2^32_ _  

TimeStamp Time the record was 
generated 

Time _ _ _  

OSVersion Version of the Operating 
System 

String _ _ _ Status 

OSDate Date OS was released. String _ _ _ Status 

OSSignature Operating System 
Signature 

Integer _ _ _ Status 
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Table 85. Status Table Fields and Descriptions 

SerialNumber CR1000 specific serial 
number. Stored in 
FLASH memory. 

Integer _ _ _ Status 

RevBoard Hardware revision 
number. Stored in 
FLASH memory. 

Integer _ _ _ Status 

StationName1 Name of the CR1000. 
Stored in FLASH 
memory. 

String _  Yes Config 

PakBusAddress2 CR1000 PakBus 
address. 

String 1 1 to 3999 Yes Config PB 

ProgName Name of current 
(running) program. 

String _ _ _ Status 

StartTime Time the program began 
running. 

Time _ _ _ Status 

RunSignature Signature of the 
compiled binary data 
structure for the current 
program. Value is 
independent of 
comments added or non-
functional changes to the 
program. Often changes 
with operating system 
changes. 

Integer _ _ _ Status 

ProgSignature Signature of the current 
running program file 
including comments. 
Does not change with 
operating system 
changes. 

Integer _ _ _ Status 

Battery Current value of the 
battery voltage. 
Measurement is made in 
the background 
calibration. 

Float _ 9.6-16 
Volts 

_ Measure 

PanelTemp Current wiring panel 
temperature. 
Measurement is made in 
the background 
calibration. 

Float _ _ _ Measure 

WatchdogErrors3 Number of Watchdog 
errors that have occurred 
while running this 
program. 

Integer 0 0 Can Reset = 
0 

Error 

LithiumBattery4 Current voltage of the 
lithium battery. 
Measurement is updated 
in background 
calibration. 

Float _ 2.7-3.6 
Volts 

_ Measure 

Low12VCount5 Number of occurrences 
of the 12VLow signal 
being asserted. When 
this condition is detected, 
the CR1000 ceases 
measurements and goes 
into a low power mode 

Integer 0 0 Can Reset = 
0 

Error 
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Table 85. Status Table Fields and Descriptions 

until proper system 
voltage is restored. 

Low5VCount Number of occurrences 
of the 5VExtLow signal 
being asserted. 

Integer 0 0 Can Reset = 
0 

Error 

CompileResults Contains error messages 
generated by compilation 
or during run time. 

String _ 0 _ Error 

StartUpCode6 

 

A code variable that 
indicates how the system 
woke up from power off. 

String 0 0 _ Status / 
Error 

ProgErrors The number of compile 
or runtime errors for the 
current program. 

Integer _ 0 _ Error 

VarOutOfBound7 

 

Number of times an array 
was accessed out of 
bounds. 

Integer 0 0 Can Reset = 
0 

Error 

SkippedScan Number of skipped scans 
that have occurred while 
running the current 
program instance. Does 
not include scans 
intentionally skipped as 
may occur with the use 
of ExitScan and 
Do…Loop instructions. 

Integer 0 _ Can Reset = 
0 

Error 

SkippedSystemScan
8 

 

The number of scans 
skipped in the 
background calibration. 

Integer array 0 _ Can  
Reset = 0 

Error 

SkippedSlowScan9 The number of scans 
skipped in a 
SlowSequence(s). 

Interger array. 0 _ Can  
Reset = 0 

Error 

ErrorCalib8 The number of erroneous 
calibration values 
measured. The 
erroneous value is 
discarded (not included 
in the filter update). 

Integer 0 0 _ Error 

MemorySize Total amount of SRAM 
(bytes) in this device. 

_ _ 2097152 
(2M) 
4194304 
(4M) 

_ Status 

MemoryFree Bytes of unallocated 
memory on the CPU 
(SRAM). All free memory 
may not be available for 
data tables. As memory 
is allocated and freed, 
holes of unallocated 
memory, which are 
unusable for final 
storage, may be created. 

Integer _ 4 kbytes 
and higher 

_ Status 
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Table 85. Status Table Fields and Descriptions 

CPUDriveFree Bytes remaining on the 
CPU: drive. This drive 
resides in the serial 
FLASH and is always 
present. CRBASIC 
programs are normally 
stored here. 

Integer   _  

USRDriveFree Bytes remaining on the 
USR: drive. USR: drive is 
user-created and 
normally used to store 
.jpg and other files. 

Integer   _ Mem 

CommsMemFree Free memory available 
for communications. 2 
element array. First 
element is xxxyyyzzz. 
xxx = large (≈3000 byte) 
packets, yyy = medium 
(≈300 byte) packets, zzz 
= small (≈100 byte) 
packets. Max for each is 
015 = 15 packets 
available. Second 
element is number of 
buffers remaining for 
routing and neighbor 
lists. Each route or 
neighbor requires 1 
buffer. 

Integer array of 2 _ (1) 2000-
15000 

_ Status 

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

Integer 0 _ Enter 
98765 to 
Reset 

Config 

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

String array of 
number of data 
tables 

_ _ _ Prog 

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

Integer array 0 0 Can  
Reset = 0 

Error 

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

Integer array _ _ _  

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

Integer array _ _ _  

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

Integer array _ _ _  
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Table 85. Status Table Fields and Descriptions 

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

String _ _ _ Status 

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

Integer _ _ _ Status 

MeasureOps Number of task 
sequencer opcodes 
required to do all 
measurements in the 
system. This value 
includes the calibration 
opcodes (compile time) 
and the background 
calibration (system) slow 
sequence opcodes. 

Integer _ _ _ Status 

MeasureTime Time (μs) required to 
make the measurements 
in this scan, including 
integration and settling 
times. Processing occurs 
concurrent with this time 
so the sum of measure 
time and process time is 
not the time required in 
the scan instruction. 

Integer _ _ _ Status 

ProcessTime Processing time (μs) of 
the last scan. Time is 
measured from the end 
of the EndScan 
instruction (after the 
measurement event is 
set) to the beginning of 
the EndScan (before the 
wait for the measurement 
event begins) for the 
subsequent scan. 

Integer _ _ _ Status 

MaxProcTime Maximum time (μs) 
required to run through 
processing for the 
current scan. This value 
is reset when the scan 
exits. 

Integer _ _ Can  
Reset = 0 

Status 

BuffDepth Shows the current 
Pipeline Mode 
processing buffer depth., 
which indicates how far 
processing is currently 
behind measurement. 

     

MaxBuffDepth Gives the maximum 
number of buffers 
processing lagged 
measurement. 

     

LastSystemScan8 The last time the 
background calibration 
executed. 

Integer array _ _ _ Status 

LastSlowScan9 The last time 
SlowSequence scan(s) 
executed. 

Integer array _ _ _ Status 
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Table 86. CR1000 Settings 
Settings are accessed through Campbell Scientific's Device Configuration Utility (DevConfig) for direct serial 
connection, or through PakBusGraph for most telecommunications options. 

Setting Description Default Entry 
datalogger program (.dld, .cr1 (CR1000), .cr3 (CR3000), or 
.cr8 (CR800 Series)). Consider the following example: 

CPU:pakbus_broker.dld 

The rules used by the datalogger when it starts are as follows: 

1. If the logger is starting from power-up, any file 
that is marked as the run on power-up program is 
the "current program". Otherwise, any file that is 
marked as run now is selected. This behavior has 
always been present and is not affected by this 
setting. 

2. If there is a file specified by this setting, it is 
incorporated into the program selected above. 

3. If there is no current file selected or if the current file 
cannot be compiled, the datalogger will run the 
program given by this setting as the current program. 

4. If the program run by this setting cannot be run or if no 
program is specified, the datalogger will attempt to run 
the program named default.CR1 on its CPU: drive. 

5. If there is no default.CR1 file or if that file cannot be 
compiled, the datalogger will not run any program. 

The datalogger will now allow a SlowSequence statement to 
take the place of the BeginProg statement. This feature allows 
the specified file to act both as an include file and as the 
default program. 

The formal syntax for this setting follows: 
include-setting := device-name ":" file-name "."
device-name     := "CPU" | "USR" | "CRD" . 
File-extension  := "dld" | "CR1" 

Max Packet Size Specifies the maximum number of bytes per data collection 
packet. 

1000 

RS232 Always On Controls whether the RS-232 port will remain active even 
when communication is not taking place. Note that if RS232 
handshaking is enabled (handshaking buffer size is non-zero), 
that this setting must be set to yes 

No 

RS232 Hardware 
Handshaking Buffer Size 

If non zero, hardware handshaking is active on the RS232 
port. This setting specifies the maximum packet size sent 
between checking for CTS. 

0 

RS232 Hardware 
Handshaking Timeout 

For RS232 hardware handshaking, this specifies in tens of 
msecs the timeout that the datalogger will wait between 
packets if CTS is not asserted. 

0 

Ethernet IP Address Specifies the IP address for the Ethernet Interface. If specified 
as zero, the address, net mask, and gateway are configured 
automatically using DHCP. 

0.0.0.0 

Ethernet Subnet Mask Specifies the subnet mask for the Ethernet interface. 255.255.255.0 

Default Gateway Specifies the address of the IP router to which the datalogger 
will forward all non-local IP packets for which it has no route. 

0.0.0.0 
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Table 86. CR1000 Settings 
Settings are accessed through Campbell Scientific's Device Configuration Utility (DevConfig) for direct serial 
connection, or through PakBusGraph for most telecommunications options. 

Setting Description Default Entry 

Name Servers This setting specifies the addresses of up to two domain name 
servers that the datalogger can use to resolve domain names 
to IP addresses. Note that if DHCP is used to resolve IP 
information, the addresses obtained via DHCP are appended 
to this list. 

0.0.0.0 

0.0.0.0 

PPP Interface This setting controls which datalogger port PPP service is 
configured to use. 

Warning: If this value is set to CS I/O ME, you must not attach 
any other devices to the CS I/O port 

Inactive 

PPP IP Address Specifies the IP address that is used for the PPP interface if 
that interface is active (the PPP Interface setting needs to be 
set to something other than Inactive). 

The syntax for this setting is nnn.nnn.nnn.nnn. A value of 
0.0.0.0 or an empty string will indicate that DHCP must be 
used to resolve this address as well as the subnet mask. 

0.0.0.0 

Reserved This field reserved. Do not edit.  

PPP User Name Specifies the user name that is used to log in to the PPP 
server. 

 

PPP Password Specifies the password that is used to log in to the PPP server 
when the PPP Interface setting is set to one of the client 
selections. Also specifies the password that must be provided 
by the PPP client when the PPP Interface setting is set to one 
of the server selections. 

 

PPP Dial Specifies the dial string that would follow ATD (e.g., #777 for 
Redwing CDMA) or a list of AT commands separated by ';' 
(e.g., ATV1;AT+CGATT=0;ATD*99***1#) that are used to 
initialize and dial through a modem before a PPP connection 
is attempted. A blank string indicates that no dialing will take 
place and will configure the datalogger to "listen" for PPP 
connections (basically to act as a server). A value of "PPP" 
will indicate to the datalogger that no modem dialing should 
take place but that it should PPP communication. 

 

PPP Dial Response Specifies the response expected after dialing a modem before 
a PPP connection can be established. 

CONNECT 

PakBus/TCP Server Port This setting specifies the TCP service port for PakBus® 
communications with the datalogger. Unless firewall issues 
exist, this setting probably does not need to be changed from 
its default value. 

This setting will be effective only if the PPP service is enabled 
using a PPP compatible network link. 

6785 

PakBus/TCP Client 
Connections 

This setting specifies outgoing PakBus/TCP connections that 
the datalogger should maintain. Up to four addresses can be 
specified. 

An example specifying two connections follows: 

(192.168.4.203, 6785) (JOHN_DOE.server.com, 6785) 

The following is a formal syntax of the setting: 

TCP Connections := 4{ address_pair }. 

address_pair := "(" address "," tcp-port ")". 

address := domain-name | ip-address. 
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Table 86. CR1000 Settings 
Settings are accessed through Campbell Scientific's Device Configuration Utility (DevConfig) for direct serial 
connection, or through PakBusGraph for most telecommunications options. 

Setting Description Default Entry 

PakBus/TCP Password Can be up to 31 characters in length. When active (not blank), 
a log in process using an MD5 digest of a random number and 
this password must take place successfully before PakBus® 
communications can proceed over an IP socket. The default 
setting is not active. 

 

HTTP Server Port Configures the TCP port on which the HTTP (web server) 
service is offered. Generally the default value is sufficient 
unless a different value needs to be specified in order to 
accommodate port mapping rules in a network address 
translation firewall. 

80 

FTP Server Port Configures the TCP port on which the FTP service is offered. 
Generally the default value is sufficient unless a different 
value needs to be specified in order to accommodate port 
mapping rules in a network address translation firewall. 

21 

FTP User Name Specifies the user name that is used to log in to the FTP 
server. An empty string (the default) inactivates the FTP 
server. 

anonymous 

FTP Password Specifies the password that is used to log in to the FTP 
server. 

* 

Ping Enabled Set to one if the ICMP ping service should be enabled. This 
service is disabled by default. 

1 

FTP Enabled Set to one if the FTP service should be enabled. This service 
is disabled by default 

1 

Telnet Enabled Set to one if the Telnet service should be enabled. This 
service is disabled by default. 

1 

HTTP Enabled Set to one if the HTTP (web server) service should be 
enabled. This service is disabled by default. 

1 

IP Trace COM Port This setting specifies whether, and on what port TCP/IP trace 
information is sent. The type of information that is sent is 
controlled by the IP Trace Code setting. 

Inactive 

IP Trace Code This setting controls what type of information is sent on the 
port specified by IP Trace Port and via Telnet. Useful values 
are: 

0 Trace is inactive 

1 Startup and watchdog only 

2 Verbose PPP 

4 Print general informational messages 

16 Display net interface error messages 

256 Transport protocol (UDP/TCP/RVD) trace 

8192 FTP trace 

65535 Trace everything 

0 

TCP/IP Info Currently DHCP assigned addresses, Domain Name Servers, 
etc. 

MAC: 
00d02c042ccb 

eth IP: 
192.168.1.99 

eth mask: 
255.255.240.0 

eth gw: 
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Table 86. CR1000 Settings 
Settings are accessed through Campbell Scientific's Device Configuration Utility (DevConfig) for direct serial 
connection, or through PakBusGraph for most telecommunications options. 

Setting Description Default Entry 
192.168.2.19 

dns svr1: 
192.168.2.25 

dns svr2: 
192.168.2.16 
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Appendix C. Serial Port Pin Outs 
C.1 CS I/O Communications Port 

Pin configuration for the CR1000 CS I/O port is listed in TABLE. CS I/O Pin 
Description (Appendix p. 41). 
 

 

Table 87. CS I/O Pin Description 

ABR: Abbreviation for the function name. 

PIN: Pin number. 

O: Signal Out of the CR1000 to a peripheral. 

I: Signal Into the CR1000 from a peripheral. 

PIN ABR I/O Description 

1 5 V O 5V: Sources 5 VDC, used to power peripherals. 

2 SG  Signal Ground: Provides a power return for pin 1 
(5V), and is used as a reference for voltage levels. 

3 RING I Ring: Raised by a peripheral to put the CR1000 in 
the telecommunications mode. 

4 RXD I Receive Data: Serial data transmitted by a peripheral 
are received on pin 4. 

5 ME O Modem Enable: Raised when the CR1000 
determines that a modem raised the ring line. 

6 SDE O Synchronous Device Enable: Used to address 
Synchronous Devices (SDs), and can be used as an 
enable line for printers. 

7 CLK/HS I/O Clock/Handshake: Used with the SDE and TXD lines 
to address and transfer data to SDs. When not used 
as a clock, pin 7 can be used as a handshake line 
(during printer output, high enables, low disables). 

8 +12 VDC   

9 TXD O Transmit Data: Serial data are transmitted from the 
CR1000 to peripherals on pin 9; logic low marking 
(0V) logic high spacing (5V) standard asynchronous 
ASCII, 8 data bits, no parity, 1 start bit, 1 stop bit, 
300, 1200, 2400, 4800, 9600, 19,200, 38,400, 
115,200 baud (user selectable). 

 
 

C.2 RS-232 Communications Port 
C.2.1 Pin-Out 

Pin configuration for the CR1000 RS-232 9-pin port is listed in TABLE. CR1000 
RS-232 Pin-Out (Appendix p. 42). Information for using a null modem with the 
RS-232 9-pin port is given in TABLE. Standard Null Modem Cable or Adapter 
Pin Connections (Appendix p. 43). 
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The Datalogger RS-232 port can function as either a DCE (Data Communication 
Equipment) or DTE (Data Terminal Equipment) device. For the Datalogger RS-
232 port to function as a DTE device, a null modem cable is required. The most 
common use of the Datalogger's RS-232 port is a connection to a computer DTE 
device. A standard DB9-to-DB9 cable can connect the computer DTE device to 
the Datalogger DCE device. The following table describes the Datalogger's RS-
232 pin function with standard DCE naming notation. Note that pins 1, 4, 6 and 
9 function differently than a standard DCE device, this is to accommodate a 
connection to a modem or other DCE device via a null modem. 
 

 

Table 88. CR1000 RS-232 Pin-Out 

PIN: Pin number 

O: Signal Out of the CR1000 to a RS-232 device 

I: Signal Into the CR1000 from a RS-232 device 

X: Signal has no connection (floating) 

PIN DCE Function Logger Function I/O Description 

1 DCD DTR (tied to pin 6) O* Data Terminal 
Ready 

2 TXD TXD O Asynchronous data 
Transmit 

3 RXD RXD I Asynchronous data 
Receive 

4 DTR N/A X* Not Connected 

5 GND GND GND Ground 

6 DSR DTR O* Data Terminal 
Ready 

7 CTS CTS I Clear to send 

8 RTS RTS O Request to send 

9 RI RI I* Ring 

*Different pin function compared to a standard DCE device. These pins will 
accommodate a connection to modem or other DCE devices via a null modem cable. 

 
 

C.2.2 Power States 
The RS-232 port is powered under the following conditions: 1) when the setting 
RS232Power is set or 2) when the SerialOpen for COMRS232 is used in the 
program. These conditions leave the RS-232 port on with no timeout. If 
SerialClose is used after SerialOpen then the port is powered down and left in a 
sleep mode waiting for characters to come in. 

Under normal operation, the port is powered down waiting for input. Upon 
receiving input there is a 40 second software timeout before shutting down. The 
40 second timeout is generally circumvented when communicating with 
LoggerNet / PC400 / RTDAQ / PC200W because it sends information as part of 
the protocol that lets the CR1000 know it can shut down the port. 
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When in sleep mode, hardware is configured to detect activity and wake up. 
Sleep mode has the penalty of losing the first character of the incoming data 
stream. PakBus® takes this into consideration in the "ring packets" that are 
preceded with extra sync bytes at the start of the packet. SerialOpen leaves the 
interface powered up so no incoming bytes are lost. 

When the logger has data to send via the RS-232 port, if the data are not a 
response to a received packet, such as sending a beacon, then it will power up 
the interface, send the data, and return to sleep mode with no 40 second timeout. 
 

 

Table 89. Standard Null Modem Cable or Adapter Pin Connections* 
DB9  DB9 

pin 1 & 6 ---------- pin 4 

pin 2 ---------- pin 3 

pin 3 ---------- pin 2 

pin 4 ---------- pin 1 & pin 6 

pin 5 ---------- pin 5 

pin 7 ---------- pin 8 

pin 8 ---------- pin 7 

pin 9 XXXXX pin 9  
(Most null modems 
have NO connection) 

* If the null modem cable does not connect pin 9 to pin 9, then the modem will need to be 
configured to output a RING (or other characters previous to the DTR being asserted) on 
the modem's TX line to wake the datalogger and activate the DTR line or enable the 
modem. 
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Appendix D. ASCII / ANSI Table 
American Standard Code for Information Interchange (ASCII) / American 
National Standards Institute (ANSI) 

Decimal and Hexadecimal Codes and Characters Used with CR1000 Tools 
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0 0  NULL NULL 128 80  € Ç 

1 1  � ☺ 129 81  � ü 

2 2  � ☻ 130 82  ‚ é 

3 3  � ♥ 131 83  ƒ â 

4 4  � ♦ 132 84  „ ä 

5 5  � ♣ 133 85  … à 

6 6  � ♠ 134 86  † å 

7 7  � • 135 87  ‡ ç 

8 8  � ◘ 136 88  ˆ ê 

9 9   ht 137 89  ‰ ë 

10 a  lf lf 138 8a  Š è 

11 b  � vt 139 8b  ‹ ï 

12 c  � ff 140 8c  Œ î 

13 d  cr cr 141 8d  � ì 

14 e  � ♫ 142 8e  Ž Ä 

15 f  � ☼ 143 8f  � Å 

16 10  � ► 144 90  � É 

17 11  � ◄ 145 91  ' æ 

18 12  � ↕ 146 92  ' Æ 

19 13  � ‼ 147 93  " ô 

20 14  � ¶ 148 94  " ö 

21 15  � § 149 95  • ò 

22 16  � ▬ 150 96  - û 

23 17  � ↨ 151 97  - ù 

24 18  � ↑ 152 98  ˜ ÿ 

25 19  � ↓ 153 99  ™ Ö 

26 1a  � → 154 9a  š Ü 

27 1b  �  155 9b  › ¢ 

28 1c  � ∟  156 9c  œ £ 
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29 1d  � ↔ 157 9d  � ¥ 

30 1e  � ▲ 158 9e  ž Pt 

31 1f  � ▼ 159 9f  Ÿ ƒ 

32 20  SP SP 160 a0   á 

33 21 ! ! ! 161 a1  ¡ í 

34 22 " " " 162 a2  ¢ ó 

35 23 # # # 163 a3  £ ú 

36 24 $ $ $ 164 a4  ¤ ñ 

37 25 % % % 165 a5  ¥ Ñ 

38 26 & & & 166 a6  ¦ ª 

39 27 ' ' ' 167 a7  § º 

40 28 ( ( ( 168 a8  ¨ ¿ 

41 29 ) ) ) 169 a9  © ⌐ 

42 2a * * * 170 aa  ª ¬ 

43 2b + + + 171 ab  « ½ 

44 2c , , , 172 ac  ¬ ¼ 

45 2d - - - 173 ad   ¡ 

46 2e . . . 174 ae  ® « 

47 2f / / / 175 af  ¯ » 

48 30 0 0 0 176 b0  ° ░ 

49 31 1 1 1 177 b1  ± ▒ 

50 32 2 2 2 178 b2  ² ▓ 

51 33 3 3 3 179 b3  ³ │ 

52 34 4 4 4 180 b4  ´ ┤ 

53 35 5 5 5 181 b5  µ ╡ 

54 36 6 6 6 182 b6  ¶ ╢ 

55 37 7 7 7 183 b7  · ╖ 

56 38 8 8 8 184 b8  ¸ ╕ 

57 39 9 9 9 185 b9  ¹ ╣ 

58 3a : : : 186 ba  º ║ 

59 3b ; ; ; 187 bb  » ╗ 

60 3c < < < 188 bc  ¼ ╝ 

61 3d = = = 189 bd  ½ ╜ 

62 3e > > > 190 be  ¾ ╛ 

63 3f ? ? ? 191 bf  ¿ ┐ 

64 40 @ @ @ 

 

192 c0  À └ 
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65 41 A A A 193 c1  Á ┴ 

66 42 B B B 194 c2  Â ┬ 

67 43 C C C 195 c3  Ã ├ 

68 44 D D D 196 c4  Ä ─ 

69 45 E E E 197 c5  Å ┼ 

70 46 F F F 198 c6  Æ ╞ 

71 47 G G G 199 c7  Ç ╟ 

72 48 H H H 200 c8  È ╚ 

73 49 I I I 201 c9  É ╔ 

74 4a J J J 202 ca  Ê ╩ 

75 4b K K K 203 cb  Ë ╦ 

76 4c L L L 204 cc  Ì ╠ 

77 4d M M M 205 cd  Í ═ 

78 4e N N N 206 ce  Î ╬ 

79 4f O O O 207 cf  Ï ╧ 

80 50 P P P 208 d0  Ð ╨ 

81 51 Q Q Q 209 d1  Ñ ╤ 

82 52 R R R 210 d2  Ò ╥ 

83 53 S S S 211 d3  Ó ╙ 

84 54 T T T 212 d4  Ô ╘ 

85 55 U U U 213 d5  Õ ╒ 

86 56 V V V 214 d6  Ö ╓ 

87 57 W W W 215 d7  × ╫ 

88 58 X X X 216 d8  Ø ╪ 

89 59 Y Y Y 217 d9  Ù ┘ 

90 5a Z Z Z 218 da  Ú ┌ 

91 5b [ [ [ 219 db  Û █ 

92 5c \ \ \ 220 dc  Ü ▄ 

93 5d ] ] ] 221 dd  Ý ▌ 

94 5e ^ ^ ^ 222 de  Þ ▐ 

95 5f _ _ _ 223 df  ß ▀ 

96 60 ` ` ` 224 e0  à α 

97 61 a a a 225 e1  á ß 

98 62 b b b 226 e2  â Γ 

99 63 c c c 227 e3  ã π 

100 64 d d d 

 

228 e4  ä Σ 
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101 65 e e e 229 e5  å σ 

102 66 f f f 230 e6  æ µ 

103 67 g g g 231 e7  ç τ 

104 68 h h h 232 e8  è Φ 

105 69 i i i 233 e9  é Θ 

106 6a j j j 234 ea  ê Ω 

107 6b k k k 235 eb  ë δ 

108 6c l l l 236 ec  ì ∞ 

109 6d m m m 237 ed  í φ 

110 6e n n n 238 ee  î ε 

111 6f o o o 239 ef  ï ∩ 

112 70 p p p 240 f0  ð ≡ 

113 71 q q q 241 f1  ñ ± 

114 72 r r r 242 f2  ò ≥ 

115 73 s s s 243 f3  ó ≤ 

116 74 t t t 244 f4  ô ⌠ 

117 75 u u u 245 f5  õ ⌡ 

118 76 v v v 246 f6  ö ÷ 

119 77 w w w 247 f7  ÷ ≈ 

120 78 x x x 248 f8  ø ° 

121 79 y y y 249 f9  ù · 

122 7a z z z 250 fa  ú · 

123 7b { { { 251 fb  û √ 

124 7c | | | 252 fc  ü ⁿ 

125 7d } } } 253 fd  ý ² 

126 7e ~ ~ ~ 254 fe  þ ■ 

127 7f  � ⌂ 

 

255 ff  ÿ  
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Appendix E. FP2 Data Format 
FP2 data are two byte big endian values. The FP2 data format is nearly 
equivalent to the low resolution data format in older array based CSI 
dataloggers. Representing bits in each byte pair as ABCDEFGH IJKLMNOP, 
bits are described in TABLE. FP2 Data Format Bit Descriptions (Appendix p. 
49). 
 

 

Table 90. FP2 Data Format Bit Descriptions 
Bit Description 

A Polarity, 0 = +, 1 = - 

B, C Decimal locaters as defined in Table C-2 

D - P 13 bit binary value, D being the MSB. Largest 13-bit magnitude is 8191, but 
CSI defines the largest allowable magnitude as 7999 

Decimal locaters can be viewed as a negative base 10 exponent with decimal 
locations as shown in TABLE. FP2 Decimal Locater Bits (Appendix p. 49). 
 

 

Table 91. FP2 Decimal Locater Bits 
B C Decimal Location 

0 0 XXXX. 

0 1 XXX.X 

1 0 XX.XX 

1 1 X.XXX 
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Appendix F. Sensors and Peripherals 
Campbell Scientific sensors, power supplies, and peripherals expand the 
measurement and control capability of the CR1000. Consult product literature at 
www.campbellsci.com or a Campbell Scientific applications engineer to 
determine what peripherals are most suited to particular applications. Listings 
below are not exhaustive and are current as of the manual publication date. 
 

F.1 Sensors 
Most electronic sensors will interface with the CR1000. The following sensors 
are available from Campbell Scientific and are easily integrated into CR1000 
systems. Please contact Campbell Scientific for specific model numbers. 
 

Table 92. Sensors available from Campbell Scientific 
Air Temperature Precipitation 

Relative Humidity Road Weather 

Barometric Pressure Soil Heat Flux 

Conductivity Soil Temperature 

Dissolved Oxygen Soil Volumetric Water Content 

Distance Soil Water Potential 

Duff Moisture Solar Radiation 

Electrical Current Strain 

Electric Field Surface Temperature 

Fuel Moisture and Temperature Turbidity 

Geographic Position Water Level 

Heat, Vapor, and CO2 Flux Water Quality 

Leaf Wetness Water Temperature 

ORP / pH Wind Speed / Wind Direction 

 
 

F.2 Dataloggers 
Other Campbell Scientific datalogging devices can be used in networks with the 
CR1000. Data and control signals can pass from device to device with the 
CR1000 acting as a master, peer or slave. Dataloggers communicate in a 
network via PakBus®, Modbus, DNP3, RS-232, SDI-12, or CANbus (using 
SDM-CAN module). 
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Table 93. Dataloggers available from Campbell Scientific 
Model Description 

CR200 Series Datalogger 

CR800 Series Measurement and Control Datalogger 

CR1000 Measurement and Control System 

CR3000 Micrologger® 

 
 

F.3 Power Supplies 
Several power supplies are available from Campbell Scientific to power the 
CR1000. 
 

F.3.1 Battery / Regulator Combination 

Read More! Information on matching power supplies to particular applications 
can be found in the Campbell Scientific Application Note "Power Supplies", 
available at www.campbellsci.com. 
 
 

Table 94. Battery / Regulator Combinations available from Campbell 
Scientific 
Model Description 

PS100 12 Amp-Hour Rechargeable Battery & Regulator 
(requires primary source). 

PS24 24 Amp-Hour Rechargeable Battery, Regulator and 
Enclosure (requires primary source). 

 
 

F.3.2 Batteries 
 

Table 95. Batteries available from Campbell Scientific 
Model / Part Number Description 

BPALK D-Cell 12 Volt Alkaline Battery Pack 

BP12 12 Amp-Hour Sealed Rechargeable Battery 
(requires regulator & primary source). Includes 
mounting bracket for CSI enclosures. 

BP24 24 Amp-Hour Sealed Rechargeable Battery 
(requires regulator & primary source). Includes 
mounting bracket for CSI enclosures. 
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F.3.3 Regulators 
 

Table 96. Regulators available from Campbell Scientific 

Model Description 

CH100 12 Volt Charging Regulator (requires primary 
source) 

 
 

F.3.4 Primary Sources 
 

Table 97. Primary Power Sources available from Campbell Scientific 
Model Description 

9591 18 Vac 1.2 Amp Wall Plug Charger (accepts 110 
Vac mains power, requires regulator) 

14014 18 Vdc Wall Plug Charger (accepts 90-264 Vac 
mains power, requires regulator) 

SP10 10-Watt Solar Panel (requires regulator) 

SP20 20-Watt Solar Panel (requires regulator) 

SP5-L 5-Watt Solar Panel (requires regulator) 

SP10R 10-Watt Solar Panel (includes regulator) 

SP20R 20-Watt Solar Panel (includes regulator) 

SP65 65-Watt Solar Panel (includes regulator) 

DCDC18R 12 Vdc to 18 Vdc Boost Regulator (allows 
automotive supply voltages to recharge sealed 
rechargeable batteries) 

 
 

F.4 Enclosures 
 

Table 98. Enclosure available from Campbell Scientific 

Model Description 

ENC10/12 10 inch x 12 inch Weather Tight Enclosure 
(will not house CR3000) 

ENC12/14 12 inch x 14 inch Weather Tight Enclosure 

ENC14/16 14 inch x 16 inch Weather Tight Enclosure 

ENC16/18 16 inch x 18 inch Weather Tight Enclosure 

 
 



Appendix F.  Sensors and Peripherals 

54 

F.5 Analog Multiplexers 
Analog multiplexers increase analog input capacity beyond the channels integral 
to the CR1000.  Excitation channels can also be multiplexed. 
 

 

Table 99. Analog Multiplexers available from Campbell Scientific 
Model Description 

AM16/32B 64 Channels - Configurable for many sensor types 

AM25T 25 Channels - Designed for thermocouples & 
differential inputs 

 
 

F.6 Relay Drivers 
Relay drivers enable the CR1000 to control large voltages. 
 

Table 100. Relay Drivers available from Campbell Scientific 
Model Description 

A21REL-12 4 relays driven by 4 control ports 

A6REL-12 6 relays driven by 6 control ports / manual override 

SDM-CD8S 8-Channel DC Relay Controller 

SDM-CD16AC 16-Channel AC Relay Controller 

SDM-CD16S 16-Channel DC Relay Controller 

SDM-CD16D 16-Channel 0 or 5 V Output Module 

SW12V Single Switched 12V Control Circuit 

 
 

F.7 Digital I/O (Control Port) Expansion 
Digital I/O expansion modules expand the number of channels for outputting or 
reading 5V logic signals. 
 

Table 101. Digital I/O Expansion Modules available from Campbell 
Scientific 
Model Description 

SDM-IO16 16-Channel I/O Expansion Module 
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F.8 Continuous Analog Output (CAO) Modules 
CAO modules enable the CR1000 to output continuous adjustable voltages 
required for strip chart and variable control applications . 
 

Table 102. Continuous Analog Output (CAO) Modules available 
from Campbell Scientific 
Model Description 

SDM-AO4 4-Channel Continuous Voltage Output 

SDM-CVO4 4-Channel Continuous Voltage & Current Output 

 
 

F.9 Pulse / Frequency Input Expansion Modules 
These modules expand and enhance pulse and frequency input capability. 
 

Table 103. Pulse / Frequency Input Expansion Modules available 
from Campbell Scientific 
Model Description 

SDM-INT8 8-Channel Interval Timer 

SDM-SW8A 8-Channel Switch Closure Module 

AVW200 Series 2-Channel Vibrating Wire Interface 

LLAC4 4-Channel Low-Level AC Module 

 
 

F.10 Serial Input / Output Peripherals 
Serial I/O peripherals expand and enhance input capability and condition serial 
signals. 
 

F.10.1 Serial Input Expansion Modules 
 

Table 104. Serial Input Expansion Modules available from 
Campbell Scientific 
Model Description 

SDM-SIO1 Single-Channel Com Port Expansion Module. Uses 
CR1000 Com port addresses Com32 - Com46. 
Generates true RS-232 or RS485. 

SDM-SIO4 4-Channel Serial Data Interface Module 
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F.10.2 CS I/O Serial Interfaces 
 

Table 105. CS I/O Serial Interfaces available from Campbell 
Scientific 
Model Description 

SC32B CS I/O to RS-232 Interface Module (optically 
isolated) 

SC105 CS I/O to RS-232 DCE Interface 

SC929 CS I/O to RS-232 Interface Cable (not optically 
isolated) 

SC-USB CS I/O to USB Cable (optically isolated, SDC 
compatible) 

SC532A CS I/O Peripheral to RS-232 Interface 

SC932A CS I/O to RS-232 DCE Interface 

SC100 CS I/O to RS-232 Baud Rate Converter Interface 

 
 

F.10.3 Serial Cables, Adaptors and Switches 
 

Table 106. Serial Cables, Adaptors and Switches available from 
Campbell Scientific 
Model Description 

17394 RS-232 to USB Cable (not optically isolated) 

SC12 Two-Peripheral Connector Cable for Dataloggers, 2 
ft 

SC12R-6 Robust Two-Peripheral Cable, 6 ft 

COMCBL2-L Weatherproof Cable, 9-pin Male to 9-pin Female 

10873 RS-232, 9-pin Female to 9-Pin Male, 6 ft 

7026 RS-232 Cable, 9-pin Female to 25-pin Male, 6 ft 

14413 RS-232 Cable, 9-pin Male to 25-pin Female 

10871 RS-232 Adapter, 9-pin Male to 25-pin Female 

15751 RS-232 Adapter, 9-pin Female to 25-pin Male 

13657 Null Modem Cable DB9 Female-to-Female, 6 ft 

18663 Null Modem Cable, 9-pin Male to 9-pin Male, 1 ft 

SDS122 Two-way Serial Data Switch 

17218 RJ45 to RS-232 Adapter 
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F.11 Signal Conditioners 
Signal conditioners modify or complete the output of a device to be compatible 
with the CR1000. 
 

F.11.1 Resistive Bridge Modules 
 

Table 107. Resistive Bridge Modules available from Campbell 
Scientific 
Model Description 

4WFB120 120 ohm 4-wire Full-Bridge TIM Module 

4WFB350 350 ohm 4-wire Full-Bridge TIM Module 

4WFB1K 1 kohm 4-wire Full-Bridge TIM Module 

3WHB10K 10 kohm 3-wire Half-Bridge TIM Module 

4WHB10K 10 kohm 4-wire Half-Bridge TIM Module 

4WPB100 100 ohm 4-wire PRT Bridge TIM Module 

4WPB1K 1 kohm 4-wire PRT Bridge TIM Module 

 
 

F.11.2 Voltage Dividers 
 

Table 108. Voltage Dividers available from Campbell Scientific 
Model Description 

VDIV10:1 0:1 Voltage Divider 

VDIV2:1 2:1 Voltage Divider 

CVD20 6-Channel 20:1 Voltage Divider 

 
 

F.11.3 Current Shunt Modules 
 

Table 109. Current Shunt Modules available from Campbell 
Scientific 

Model Description 

CURS100 100 ohm Current Shunt Module 
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F.12 Terminal Strip Covers 
Terminal strips cover a insulate input terminals when measuring thermocouples. 
 

Table 110. Terminal Strip Covers 

Datalogger Terminal Strip Cover Part Number 

CR800 No cover available 

CR1000 17324 

CR3000 18359 

 
 

F.13 Telecommunications Hardware 
 

Table 111. Telecommunications Hardware available from 
Campbell Scientific 
Model Description 

RF400 100 mW spread spectrum radio modem 

CR206 100 mW spread spectrum radio enabled datalogger 

CR216 100 mW spread spectrum radio enabled datalogger 

 
 

F.13.1 Router and Leaf Node Hardware 
 

Table 112. PakBus Leaf Node and Router Device Configuration 
Network 
Device Description 

PakBus 
Leaf Node 

PakBus 
Router 

PakBus 
Aware Transparent 

CR200 Datalogger •    

CR800 Datalogger • •   

CR1000 Datalogger • •   

CR3000 Datalogger • •   

CR5000 Datalogger • •   

LoggerNet Software  •   

NL100 
Network 
Link  •  • 

NL115 
Network 
Link1    • 

NL120 
Network 
Link1    • 

MD485 Multidrop   • • 

RF401 Radio  • • • 

CC640 Camera •    
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Table 112. PakBus Leaf Node and Router Device Configuration 

SC105 
Serial 
Interface    • 

SC32B 
Serial 
Interface    • 

SC932A 
Serial 
Interface    • 

COM220 
Telephone 
Modem    • 

COM310 
Telephone 
Modem    • 

SRM-5A 
Short-haul 
Modem    • 

1this network link not compatible with CR800 datalogger. 

 
 

F.13.2 Ap. Telecommunications Options 
 

Table 113. CR1000 Telecommunications Options 
Destination 

Device / Portal 
Communications 

Path Carrier 
CSI 

Model # 

PC / COM or 
USB Direct Connect RS232 

SC32B, SC929, SC-
USB 

PDA / COM Port Direct Connect RS232 PCONNECT 

PC / COM Port Digital Cellular 800 MHz RF RavenXXX 

PC / COM Port Multidrop RS485 MD485 

PC / Network 
Card Ethernet / PPP IP2 NL115, NL1201 

PC / COM Port Spread Spectrum RF 900 MHz RF RF4XX 

PC / COM Port 
Licensed Frequency 
RF UHF VHF RF RF3XX 

PC / COM Port Short-haul Telephone CCITT v.24 SRM-5A 

PC / COM Port Land-line Telephone CCITT v.92 COM220 

PDA / Infrared 
Port Infrared SIR SC-IRDA 

Satellite System Satellite Transceiver RF 
ST-20, TX312, 
OmniSat-M 

Compact Flash 
Card 

 Direct Connect SRAM CFM100, NL115 

Audible Report Land-line Telephone Voice COM310 

Heads Up 
Display Direct Connect CS I/O DSP4 

Digital Display Direct Connect CS I/O CD295 

Keyboard / 
Display See Keyboard Displays (Appendix p. 60) 
1these network links not compatible with CR800 series dataloggers. 
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F.14 Keyboard Display 
 

Table 114. Dataloggers and Compatible Keyboard Displays 
Keyboard Displays are either intgrated into the datalogger or communicate through the 
9-pin CS I/O port 

Datalogger Model Compatible Keyboard Display 

CR200 Series None 

CR800 CR1000KD 

CR850 Integrated Keyboard Display, CR1000KD 

CR1000 CR1000KD 

CR3000 Integrated Keyboard Display 

 
 

F.14.1 Network Links 
 

Table 115. Network Links available from Campbell Scientific 
Model Description 

NL100 Does not use CR1000 IP stack 

NL115 Uses the CR1000 IP stack. Includes CF card slot.  

NL120 Uses the CR1000 IP stack. No CF card slot.  

RavenXXX PPP/IP key must be enabled to use CR1000 IP stack 

 
 

F.15 Voltage Transient Suppressors 
 

Table 116. Voltage Transient Suppressors available from Campbell 
Scientific 

Model Description 

16980 Surge Suppressor Kit for UHF/VHF Radios 

14462 Surge Suppressor Kit for RF401 Radio & CR206 Datalogger 

19553 Surge Suppressor Kit for RF450 Radio 

16982 Surge Suppressor Kit for RF416 Radio & CR216 Datalogger 

16981 Surge Suppressor Kit for GOES transmitters 

6536 4-Wire Surge Protector for SRM-5A 

4330 2-Wire Surge Protector for Land Line Telephone Modems 

SVP48 General Purpose Multi-line Surge Protector 
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F.16 Card Storage Module 
Card storage modules attach to the CR1000 peripheral port. Use only industrial 
grade cards 2 gigabytes or smaller. 
 

Table 117. Card Storage Module available from Campbell 
Scientific 

Model Description 

CFM100 CF card slot only 

NL115 Network Link with CF card slot 

 
 

F.17 Cameras 
 

Table 118. Cameras available from Campbell Scientific 
Model Description 

CC640 Digital Camera 
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Appendix G. Numbers of Records in 
Data Tables when Using CF 

The number of records in a DataTable when a CardOut () instruction is used in a 
data table declaration is governed by these rules: 

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

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

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

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

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

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

7. If the CardOut instruction is set for fill and stop, all the space reserved for 
records on the card is recorded before storage is stopped, including the extra 
2K allocated to alleviate the conflict of storing the newest data while reading 
the oldest when the area is not fill and stop, i.e., is ringing around.  
Therefore, as long as the CPU does not stop earlier, or is ring and not fill 
and stop, then more records will be stored on the card than originally 
allocated, i.e., about 2K bytes worth of records, assuming to lapses.  At the 
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point storage is stopped, the datalogger recalculates the number of records, 
displays them in the Status Table, and advertises a new table definitions to 
LoggerNet.  Further, if the table is storing relative fast, there might be some 
additional records already stored in the CPU data table buffer before data 
storage stops altogether, resulting in a few more records than advertised able 
to be collected.  For example, I found on my CR1000 storing a 4 byte value 
at a 10 msec rate, the CPU not fill and stop, the Card 500 records set to fill 
and stop, after storage stopped, the Card had 603 records advertised in the 
Status Table (and extra 103 due to the extra 2K bytes allocated for ring 
buffering), but I could collect 608 records since it took 50 msec, or 5 
records, to stop the CPU from storing its 5 records beyond when the card 
was stopped. 

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

9. Note that the O command in the terminal mode helps you see more precisely 
what the CPU and the Card are doing, actual size allocated, where they are 
at the present, etc.  
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