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Active Research Limited was established in 1997 in Poole, Dorset, England. 

For the first five years the company established a reputation within the marine 
electronics consultancy field, designing for many large manufacturers e.g. Airmar 

To promote the ground-breaking designs of Active Research Limited, the Actisense 
brand name was registered in 2001. 
 
With over 20 years of specialist experience in the design of interfacing software and 
hardware, Actisense has developed a wide range of products which are now sold in 24 
countries.  
 
Founder & MD, Phil Whitehurst       
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NMEA 0183 specification 

Å For 25 years, NMEA 0183 has been the standard method for marine electronic devices to share information with 
each other. 

Å It defines the electrical signalling, data protocol & sentence formats for an ASCII based serial data bus. 

NMEA 0183 data is transmitted from Talkers 

Å An NMEA 0183 data bus shall have only one Talker  

Å Talkers (NMEA 0183 ver.2 onwards) must meet the computer standard RS422 

Å Talkers (NMEA 0183 ver.1) were based on the RS232 computer standard 

Å Talkers are generally not Opto-isolated 

NMEA 0183 data is received by Listeners 

Å An NMEA 0183 data bus can have multiple Listeners  

Å Listeners (NMEA 0183 ver.2 onwards) must be Opto-isolated and RS422 compliant 

Å Listeners (NMEA 0183 ver.1) generally were not Opto-isolated and were RS232 compliant 

Overcoming Talker limitations 

Å To combine data from multiple talkers together, a multiplexer must be used 

Å To amplify a talker output so it can talk to many listeners, a buffer must be used 

NMEA 0183 Summary 
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RS-422 features 

Å /ƻƴƴŜŎǘƛƻƴǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ά!έ ŀƴŘ ά.έΣ ŜΦƎΦ ¢5-A and TD-B for Talkers, and RD-A and RD-B for Listeners 

Å Signal transitions are differential, so if TD-A is at +5V, TD-B will be at 0V, and vice-versa 

Å Driver outputs are always 0V or +5V 

Å Differential means no ground connection, so connecting TD-B to ground could result in driver damage 

Å Has balanced driver for improved noise immunity and drive length to 1000 feet or more 

Å Used on most NMEA 0183 equipped marine instruments 

RS-232 features 

Å {ƛƴƎƭŜ ŜƴŘŜŘΣ ŀ Řŀǘŀ ǎƻǳǊŎŜ Ƙŀǎ ŀ ά¢Ȅέ ŎƻƴƴŜŎǘƛƻƴΣ ŀƴŘ ƎǊƻǳƴŘ 

Å ¢ƘŜ ά¢Ȅέ ǾƻƭǘŀƎŜ ǎǿƛƴƎǎ ōŜǘǿŜŜƴ ŀ ǇƻǎƛǘƛǾŜ ŀƴŘ ŀ ƴŜƎŀǘƛǾŜ ǾƻƭǘŀƎŜ 

Å Driver voltages for RS232 are allowed over a wide range, typically +/- 3-25V 

Å Limited in drive length (50 feet typical) 

Å Used on some (mostly legacy) NMEA 0183 equipped marine instruments 

Å Used on all PC computer systems, usually through a USB to serial adapter or PCI serial card 

 

These differences require care when interfacing between the two standards! 

Differences between RS-422 and RS-232 
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Problematic RS-422 to RS-232 connection 

A basic method of connection works in some cases, but the DC offset and the ground 

potential difference both degrades performance and creates a real ground loop hazard  

 

Even worse is tying TD -B to ground at the receiver end ð the TD-B driver is short circuited!  

DC

TD-A

TD-B

RS-422 

Driver  RS-232 receiver 

(PC or USB-Serial 
converter)  

RX 
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ISO-Drive is a ground-breaking RS422 
output technology that is available across 
the Actisense NMEA 0183 interfacing 
range Χ 

Å LǎƻƭŀǘŜŘ ƻǳǘǇǳǘ Ŏŀƴ άŦƭƻŀǘέ ŦǊƻƳ ǎȅǎǘŜƳ ƎǊƻǳƴŘ ǳǇ 
to 1500 volts 

Å No more ground loop trouble! The NMEA 
installation will not become damaged shortly after 
the engineer leaves the vessel 

Å No need for isolated power supplies 

Å Safely interface PC equipment to marine data buses 

Å Electrical spike & Over-voltage protection 

Å 100% compatible with RS-232 and RS-422 

Since its introduction at METS 2006, many 
thousands of ISO-Drive equipped products 
have been sold and the level of support calls 
due to output connection problems has 
ŦŀƭƭŜƴΧ ǘƻ ȊŜǊƻΗ 

ISO-Drive 
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ISO-Drive to RS-232 connection 

Å Connect TD-A to Rx, TD-B to GND at the receiver 
end 

Å ¢ƘŜ ŘǊƛǾŜǊ ƛǎ άŦƭƻŀǘƛƴƎέΣ ǎƻ ŦǊƻƳ ǘƘŜ ǊŜŎŜƛǾŜǊΩǎ 
point of view, TD-! ǿƛƭƭ άŦƭƛǇέ ŦǊƻƳ ҌрǾ ǘƻ -5V, 
making it fully RS-232 compliant 

ISO-Drive  to RS-422 connection 

Å Compliant with the RS-422 specification, so wire 
TD-A to RD-A and TD-B to RD-B 

Å The advantage here is that you can connect to a 
non-isolated receiver, e.g. a PC RS-422 port, 
without any ground loop current risk 

How does ISO-Drive help? 

Features 

Å 1.5 kV galvanic isolation 

Å Powerful drive capability meets all NMEA 0183 
version specifications (1 through 4) 

Å Electrical spike & Over-voltage protection 

Å Low power consumption, much more efficient than 
power hungry battery power isolators 

 



www.actisense.com USG-1: USB to Serial Gateway 

Connects your boat data network safely to 
your PC USB port with full isolation 

Å OPTO-isolated input with 2.5 kV isolation 

Å ISO-Drive output 

Å Output & input isolated from each other and USB 

Å USB drivers automatically installed on Windows 7 

Å USB Powered 

Å Appears as a regular Windows COM port 

Å Our VCP driver remembers its COM port number 

Safe & Simple way 
to connect a PC 
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Isolates an NMEA 0183 talker from up to six 
listeners 

Å 6 x ISO-Drive outputs: all separately isolated from each 
other and ground 

Å Opto-isolated input 

Å Amplifies weak NMEA sources 

Å Compatible with all NMEA versions 

Å Very low power consumption 

 

NBF-2: NMEA Buffer 

Easy isolation and  
distribution 

NBF-2-GX 
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AIS compliant inputs 

Combines multiple NMEA 0183 data streams 
together 

Å ¢ƘŜ ǿƻǊƭŘΩǎ ƻƴƭȅ ƳǳƭǘƛǇƭŜȄŜǊ ǿƛǘƘ L{h-Drive 

Å 5 Opto-isolated NMEA 0183 inputs 

Å 4 inputs are NMEA HS (AIS compliant) 

Å 2 separate ISO-Drive outputs 

Å Can change baud rate of data stream 

Å Free configuration software (Control Centre) 

Å Port filtering built in to remove unwanted data 

Å Configurable port baud rates (4800 - 57600) 

Å Firmware upgradeable 

Å USB connection on NDC-4-USB variant 

NDC-4 NMEA Multiplexer 
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