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1 PURPOSE: 

 

In many monitoring applications, the ideal placements of the datalogger and the sensors 

are not coincident.  An example of this is an application that monitors water quality and 

flow in a river channel.  One site on the river might be ideal for water quality, but the 

ideal site at which to measure flow might be several kilometers distant.  Such a situation 

requires either multiple dataloggers, which are typically expensive to purchase and 

maintain; or an RF link between the sites. 

 

The purpose of the Scienterra ProLink Radio is to transfer SDI-12 commands and data 

between sites, via RF link.   

 

 

2 WIRING: 

 

Three wires connect each ProLink Radio to all other equipment present.   

RED 7-18 volts DC 

WHITE SDI-12 data 

BLACK Ground 
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3 PRODUCT OVERVIEW: 

 

Each geographic site is typically organized as either a datalogger site (local site), or a site 

containing a group of one or more SDI-12 sensors (remote site).  Using ProLink Radios, 

each local site may be connected to any number of remote sites, and each remote site may 

be connected to any number of SDI-12 sensors.   

 

Sensors, dataloggers and/or radios can be hot-swapped, added, or removed from the 

network without altering the functionality of the system in any way.  There is no 

configuration necessary for specific sensors or dataloggers, and only limited 

configuration is necessary for each radio.  The network will function seamlessly with any 

equipment that is compliant to SDI-12 protocol.  See http://www.sdi-12.org/ for details 

on this protocol. 

 

As sites are often powered by small solar collectors, power consumption is an issue.  In 

the time intervals between data points, when no radio communication is expected, the 

radio frequency (RF) section of the ProLink Radio is turned off.  This reduces power 

consumption by more than 75%.  

 

 

4 DESCRIPTION OF OPERATING MODES: 

 

A typical application may have a datalogger executing a measurement loop as follows: 

 

1. Read sensor(s) ten times 

2. Wait 15 minutes 

3. Repeat 

 

The operations that occur in step 1 are collectively called the data transfer session.  This 

is the only time when RF activity occurs.  The ProLink Radio saves power by only 

activating the RF circuitry during the data transfer session, and deactivating it when no 

RF activity is expected. 

 

There are two modes of operation, passive and RF active modes.  Switching between 

modes is done automatically, through the use of internal timers.  Timing parameters are 

set in the ProLink Radio interface.  See section 4.1.2 for details. 

 

In passive mode, the current draw of each unit is 8.1 mA.  Passive mode occurs during 

step 2; i.e. between data transfer sessions, when the RF link is not required.  The RF 

circuitry is disabled during passive mode.    

 

When RF communications are expected, the RF circuitry is turned on, and the current 

draw goes up to 34.8 mA, with occasional bursts to approximately 400 mA during data 

transmission.   
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5 USER INTERFACES 

 

There are two user interfaces, each of which can be accessed through the 9-pin serial 

port.   

 

There are several configuration settings that define the way each ProLink Radio operates.  

These parameters are accessible through the ProLink Radio Interface.  Once set, these 

configuration parameters may be downloaded to a computer for backup purposes.  The 

configuration parameters may also be uploaded from a computer to a ProLink Radio.   

 

The RF module itself can be configured through the OEM Interface.  This is generally 

beyond the scope of what interaction is required to operate the radio.  Users should not 

need to access these configuration parameters, but software is provided, should the need 

arise. 

 

 

5.1 PROLINK RADIO INTERFACE: 

 

The most common configuration settings are set and modified though the ProLink Radio 

Interface.  This interface is accessed by connecting a NULL MODEM cable from the 

serial port of the radio to a computer with a terminal emulator program.  The interface 

has been fully tested using two freeware terminal emulator software packages, each 

running on both Windows XP and Vista operating systems.  These freeware programs are 

downloadable from the following websites: 

 

Hyperterminal:  http://www.hilgraeve.com/htpe/index.html 

Teraterm:  http://hp.vector.co.jp/authors/VA002416/teraterm.html 

 

 

5.1.1 CONNECTING TO THE PROLINK RADIO INTERFACE: 

 

To connect, use a NULL MODEM cable, and set the terminal emulator program to use 

the appropriate serial port: 

57600 baud 

No parity 

8 data bits 

1 stop bit 

 

Once the serial port is activated, hit the ‘m’ key three times.  This will bring up a 

welcome message, and a menu of three items: 

Menu level = 0  Main Menu 

0:      Logger settings menu 

1:      Internal settings menu 

2:      File I/O 

Press a key to select, or x to exit 
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5.1.2 LOGGER SETTINGS MENU 

 

The most common settings are found in the “logger settings” menu, option 0.  Hit ‘0’ to 

access these settings.  Another menu screen appears: 

Menu level = 1  Logger settings menu 

0:      Polling interval (s)    [900] 

1:      Inactivity timeout (s)  [8] 

2:      Anticipation (s)                [5] 

3:      Logger Type                   [0] 

4:      Number of Samples        [0] 

Make selection, \ to go back, or x to exit 

 

 

Option 0:  Polling Interval 

The ‘polling interval’ is the time interval, in seconds, between consecutive data transfer 

sessions.  Max polling interval is 65535 seconds, or roughly 18.2 hours. 

 

Example:  

 

The datalogger polls each sensor several times, and then sleeps for fifteen minutes 

before the next polling session.  In this case, the polling interval must be set to 

900 seconds.  (15 min * 60 seconds/min = 900 seconds.)   

 

 

Option 1:  Inactivity Timeout 

The ‘inactivity timeout’ is the length of radio inactivity, in seconds, after which the local 

radio assumes that the communications have been terminated, until the next data transfer 

session.  After this time has elapsed without any radio activity, the local ProLink Radio 

will issue an RF command to put all remote radios to sleep, until the next scheduled data 

transfer session.   

 

NOTE:  The RF sleep command should always originate from the LOCAL ProLink 

Radio, i.e. the radio that is connected to the datalogger.  To ensure this, all REMOTE 

ProLink Radios should always have their inactivity timeouts set to zero.   A setting of 

zero disables the inactivity timeout. 

  

Ideally, this value should be kept small, to conserve power.  However, in the extreme 

case, a value of one (1) may cause the radios to go to sleep after an inadvertent pause in 

communications.  This situation may cause loss of data, and should be avoided.   The 

inactivity timeout should usually be set to a value that equals the response time of the 

slowest SDI-12 sensor, plus a few seconds for safety.   
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Example:  

 

A dissolved oxygen sensor has a response time of 6 seconds.  Therefore, it 

requires an inactivity timeout of at least 8 seconds on the local radio.  (If the 

inactivity timeout is set to a value less than that, the local radio may interpret the 

silence as the end of the data transfer session.)  Remote radios should have their 

inactivity timeouts set to zero. 

 

For sensors with extremely long response times, it may be desirable to turn off the radio 

during this response time.  This is possible to do.  In this case, the polling interval must 

be set to equal the response time, or else the radio will sleep through the response.   

 

Example:  

 

After being polled, a sensor monitors wave action for 15 minutes, and reports 

mean, max, min, and standard deviation for that time period.  Polling interval can 

be set to 15 minutes (900 sec), and inactivity timeout set to 2 seconds on the local 

radio.  Remote radios should have their inactivity timeouts set to zero. 

   

 

Option 2:  Anticipation 

The ‘anticipation’ setting determines how early the ProLink Radio “wakes up” before the 

next data transfer session is scheduled to commence.  Ideally, this value should be kept 

small, to conserve power.  However, at the extreme, if anticipation is set to zero, it is 

possible that the logger will commence its communications before the ProLink Radios 

have reestablished their RF link.  This setting may result in lost data, and should be 

avoided.   

 

An anticipation setting of between 1 and 5 seconds should be sufficient for most 

applications with relatively short polling intervals, e.g. less than one hour.  For longer 

polling times, it would be wise to increase this accordingly.  Longer anticipation times 

allow a bigger cushion; this is necessary to adjust for mismatch in the crystal clock timers 

due to manufacturing variability, and due to temperature differences between sites.  
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Option 3:  Logger Type      

The SDI-12 protocol was created by a group of instrument users.  They defined a detailed 

set of features that describe the ideal communication protocol.  Not all of these features 

are strictly required for successful communication.  Some data loggers do not adhere to 

all aspects of the SDI-12 protocol, yet they work fine with SDI-12 instruments. 

  

However, if certain parts of the protocol are not used, then the ProLink Radio requires 

modification.  As these instances are identified, the ProLink firmware will be updated to 

ensure functionality. 

 
• Logger Type = 0 :  Normal SDI-12 functionality 

• Logger Type = 1 :  Compatibility mode for iQuest iRIS data loggers (see Option 4, below.) 

 

Option 4:  Number of Samples   

This option is not used for Logger Type 0.  When using a logger that continuously polls 

the SDI-12 instrument for data, the ProLink radios will never enter sleep mode.  To save 

power, this option allows the ProLink radios to enter sleep mode after a designated 

number of samples have been successfully received.  If sleep mode is not desired, set this 

value to zero. 

 

 

Example:  

 

A dissolved oxygen sensor is connected to an iQuest iRIS 320 data logger.  The 

user wants to log the dissolved oxygen value every 15 minutes, and then let the 

radios sleep until the next data transfer session.  Set as follows: 

 

Logging Interval:  900 

Inactivity Timeout: 8 

Anticipation:  5 

Logger Type:  1 

Number of Samples:  1 

 

Example:  

 

As above, a dissolved oxygen sensor is connected to an iQuest iRIS 320 data 

logger.  This time, to smooth spurious data, the user wants to log the average of 5 

consecutive data points every 15 minutes.   Set the iRIS to log averages, and set 

the ProLink radio as follows: 

 

Logging Interval:  900 

Inactivity Timeout: 8 

Anticipation:  5 

Logger Type:  1 

Number of Samples:  5 
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5.1.3 INTERNAL SETTINGS MENU: 

 

Additional settings are found in the “Internal settings” menu: 

Menu level = 1  Internal settings menu 

0:      Max bytes to transmit   [12] 

1:      Power-down delay (ms)   [150] 

2:      Radio retries           [4] 

3:      Radio session count     [4] 

4:      Flags                   [16] 

5:      FET state               [1] 

Make selection, \ to go back, or x to exit 

 

Option 0:  Max bytes to transmit 

This determines the number of bytes accumulated in the buffer before the string is sent 

through the RF link.  If this number is too small, then there will be gaps between bytes at 

the receiver end, and the string may be rejected.  If this number is too large, then timeout 

conditions might occur in the datalogger.  Values between 6 and 15 are suitable in most 

systems. 

 

Option 1:  Power-down delay 

This determines the delay after the ‘sleep’ command is sent to the remote radios.  When 

this delay has transpired, the local radio will go to sleep until the next data transfer 

session.  This delay is also used as the radios wake up, to eliminate any RF garbage 

before accepting legitimate data from the RF link.   

 

Option 2:  Radio retries 

Option 3:  Radio session count 

These settings should be left at 4. 

 

Option 4:  Flags 

Reserved for future use. 

 

Option 5:  FET state 

If the radio is in passive mode, it can be switched to active mode by setting this to value 

to one (1). 
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5.1.4 FILE I/O MENU: 

 

The last menu is the File I/O menu: 

Menu level = 1  File I/O 

0:      Make Config Backup File 

1:      Load Config Backup File 

2:      Update Firmware 

Make selection, \ to go back, or x to exit  

 

Option 0:  Make Config Backup File 

Use this option to read the entire configuration memory of the ProLink Radio unit.  The 

resulting screen of hexadecimal text can be captured to a file, or cut and pasted into a text 

file manually. 

 

Option 1:  Load Config Backup File 

After executing Option 0, use this option to load the resulting file into memory.  Note: the 

terminal emulator software must insert a 300 ms delay after each line.  Progress will be 

indicated by a series of dots (‘…..’) ending in OK.  If OK does not appear, then repeat the 

procedure. 

 

Option 2:  Update Firmware 

This option should be executed only with extreme caution, using an appropriate text file 

supplied by Scienterra Limited.  Follow the prompts to upload the file.  Note: the 

terminal emulator software must insert a 30 ms delay after each line.  Progress will be 

indicated by a series of dots (‘…..’) ending in OK.  If OK does not appear, then contact 

Scienterra customer service. 

 

 

5.1.5 EXITING THE PROLINK RADIO INTERFACE 

 

To exit the interface at any time, hit the ‘x’ key.  A ‘Goodbye’ message appears, and the 

ProLink Radio exits the interface mode, and returns to its normal operational mode. 

 

NOTE:  The radio will not operate while using the interface mode.  After accessing the 

ProLink Radio Interface, it is required to exit by either hitting the ‘x’ key, or by cycling 

the power to the ProLink Radio.   
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5.2 OEM INTERFACE 

 

The RF radio hardware modules are provided by Aerocomm.  Low-level configuration 

and testing of the RF hardware is accessible through the 9-pin serial port by using a 

straight serial cable.   

 

Aerocomm provides an OEM configuration software utility.  When accessing this low-

level configuration, it is advisable to disconnect the SDI-12 data wire between the 

ProLink Radio and the datalogger, and to remove power from all other ProLink Radios 

on the network.  Failure to do so may result in unexpected RF data collisions, causing the 

configuration to fail. 

 

Examples of configurable parameters accessed through the OEM interface are: 

 

• Full / half duplex mode 

• Default destination MAC address 

• Transmit API activate/deactivate 

• Transmitter power selection 

• DES encryption key 

• System ID 

• Setting frequency band to USA or AU band and modulation 

 

 

Contact Scienterra customer service for assistance with this interface. 
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6 SPECIFICATIONS: 

 

Frequency band, modulation  
902 - 928 MHz, FHSS (USA); 

915 - 928 MHz, FHSS (AU) 

Dimensions  
4.4 x 2.7 x 1.4 inches  

(111 x 69 x 36 mm ) 

Weight 6 oz (170 g)  

Cord length 3.1 feet (1 m) 

Configuration interface Serial RS232 DB9 female connector 

Data interface SDI-12, three tinned wires 

Antenna connector  Reverse polarity SMA jack (female) 

Data rate 1200 bps 

Output power  10-1000mW, selectable 

Transmission range 
Up to 1500 feet (450 m) indoors;  

Up to 20 miles (32 km) line-of-sight 

Electrical requirements 7-18 VDC, 12V nominal 

Power draw (@ 12 Vdc) 
400mA TX, 40mA RX;  

8.1 mA sleep (passive mode) 

Environmental conditions 
Operating temperature -40° to +80°C;  

10% to 90% humidity (non-condensing) 
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7 APPENDICES 

 

7.1 APPENDIX A:  CALCULATING POWER CONSUMPTION 

 

To calculate how much power is used by the ProLink Radio in a specific application, use 

the following formula: 

 

Pradio = ((iactive * tactive) + (ipassive * tpassive)) * Vs / tinterval     (EQ 1) 

 

Where: 

Pradio = Power consumption of radio, (watts) 

Active current (iactive) = 0.0348 A 

Passive current (ipassive) = 0.0081 A 

Active time (tactive) = time used by datalogger to transmit polling strings 

   + Inactivity timeout (*) 

   + Anticipation (*) 

Time interval (tinterval) = Polling interval (*) 

Passive time (tpassive) = ti – ta 

Voltage supply (Vs) = 12 volts 

 

Note:  Parameters marked with (*) are user-selected, as described in section 4.1.2. 

 

Example: 

 

A datalogger polls a sensor ten times, then waits fifteen minutes before repeating.   

It takes ten seconds to retrieve the data from the sensors. 

 

Inactivity timeout is set to 3 seconds on the local radio.  

Inactivity timeout is always set to zero on the remote radio. 

Anticipation is set to 5 seconds. 

Polling interval is set to 900 seconds. 

 

Tactive = 10 + 3 + 5 = 18 seconds 

Tpassive = 900 –18 = 882 

Pradio = ((0.0348 * 18) + (0.0081 * 882)) * 12 / 900 = 103 mW 
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7.2 APPENDIX B:  CALCULATING BATTERY LIFE 

 

To calculate how long a given 12-volt battery will last in a specific application, use the 

following formula: 

 

Tbat = Cbat / (Pradio  + Pload) * Vs     (EQ 2) 

 

Where: 

Tbat = time to deplete battery (hours) 

Cbat = Capacity of battery (amp hours) 

Pradio = Power consumption of radio (from Appendix A) 

Pload = Power consumption of other loads (**) 

Vs = 12 volts. 

 

(**) Note:  Power consumption of other loads can be derived from Equation 1, 

substituting active current and passive current of each additional device.  Additionally, 

‘Inactivity timeout’ and ‘Anticipation’ times can be neglected for sensors, as SDI-12 

sensors will presumably be in low-power mode during these times. 

 

Example: 

 

The system described in the preceding example is powered by a 12-volt battery 

with a capacity of 4.5 Ah.  The sensor attached to the remote radio has a standby 

current of 1mA, and an active current of 50mA during operation. 

 

First, determine Pload from EQ 1: 

Pload = ((iactive * tactive) + (ipassive * tpassive)) * Vs / tinterval 

 Iactive = 0.050 A 

 Tactive = 10 sec 

Ipassive = 0.001 A 

Tpassive = 900 – 10 = 990 sec 

Pload = ((0.050 * 10) + (0.001 * 990)) * 12 / 900 = 19.9 mW 

 

Then, determine Tb from EQ 2: 

Cbat = 4.5 

Pradio = 0.103 (from preceding example) 

Tbat = 4.5 / (0.103 + 0.0199) * 12 = 439 hours = 18.3 days 

 


