
EnerLinks™II
IP-Ready Digital Data Link System for Tactical UAS Platforms

The EnerLinksII digital data link system is designed to meet the 
advanced Intelligence Surveillance and Reconnaissance (ISR) 
communications needs of Tactical Unmanned Aerial Systems 
(TUAS). It is ideal for both TUAS and other airborne platforms 
that require IP-based or analog video and sensor data, frame-
synchronized metadata, data multiplexing, FEC coding, Line-of-Site 
(LOS) coverage to the horizon, minimized SWaP, and more.

The system includes both airborne and ground-based equipment. The 
aircraft equipment consists of an Airborne Modem/Receiver (AMR) 
and an RF Power-Controlled Transmitter (PCT). The AMR supports 
ISR sensor, GPS and telemetry input as well as video compression, 
multiplexing, and modulation for the downlink. In addition, it has 
an RF receiver, demodulator, and demultiplexer for the uplink. The 
PCT is a small highly-efficient transmitter that also provides the RF 
upconversion and power amplifier for the downlink. 

The ground equipment consists of a Ground Modem/Receiver 
(GMR) and an RF transmitter. The GMR houses an RF receiver 
with demodulation, demultiplexing and video decompression 
for the downlink and the multiplexing and modulation for the 
uplink. An optional system configuration supports dual-antenna, 
space-diversity reception. The ground transmitter includes the RF 
upconversion and power amplifier for the uplink. Typically the 
downlink transmits over selectable L-Band frequencies, while the 
uplink is over the S-Band. These may be reversed to meet specific 
system configuration requirements.

• Highly integrated full-duplex sensor to antenna 
system 

• IP ready — streams H.264, MPEG4 or other 
network cameras and IP-based sensor data 

• Coverage to the horizon with small tactical 
antennas over L-Band and S-Band frequencies 

• Optimized for small, lightweight, low-power
aircraft platforms 

• Ruggedized to meet most temperature, shock, 
and submersion specifications

• EnerView™ content viewing, management and 
exploitation system with DVR support, archival 
store, search and retrieve functions, and geo-
referenced mapping including FalconView™ 

ENERLINKSII SYSTEM AT-A-GLANCE



EnerLinks™II

Unlike systems based on commercial video chipsets, 
particularly OFDM, the EnerLinksII system is designed for 
the specific needs of air-to-ground ISR applications. This 
multiplexed data link supports a wide range of data types, 
including RS2322 or RS422 serial data, IP traffic, audio, 
synchronous and asynchronous data, and GPS data time 
tagged to each video frame.

The EnerLinksII data link system has unsurpassed RF 
coverage to the edge of the horizon, often without expen-
sive tracking antennas. Both the uplink and the downlink 
feature sophisticated turbo product code FEC with several 
code rate options. Additional features include configurable 
interleaving for burst-error protection, and high-perfor-
mance, all-digital bit synchronizers that quickly acquire 
and reliably maintain lock, even at a signal to noise ratio 
less than 0dB. The ground equipment can be used with an 
additional antenna as a space-diversity receiver for added 
protection against multipath fading, in many cases dou-
bling the range performance. 

ENERVIEW CONTENT MANAGEMENT

The data link system includes the EnerView system, an ISR 
sensor and metadata content management and exploitation 
application. Compatible with Windows XP or Windows 
2000, this feature-rich product serves both as a real-time 
viewer of live video and other UAV data and as a non-real-
time video exploitation system. 

In live mode, the EnerView system provides real-time 
video for display along with mapping applications, includ-
ing FalconView™, a mapping system that displays various 
types of maps and geographically referenced overlays. The 
software also archives all the content retaining time-tagged 
links between each video frame and all the data including 
metadata. Real-time and non-real time modes include full 
DVR support for reverse, forward, and pause. 

Video clips and individual JPEG frames can be extracted 
for situation awareness, targeting, and dissemination. Video 
can be streamed via UDP unicast or multicast. Archived 
content can be searched by date/time or geolocation using a 
latitude/longitude or MGRS coordinate range. Geo-location 
areas may be typed in or selected from mapping tools. 

KEY FEATURES

• Multiplexing for IP, synchronous & asynchronous
data, and toll-quality digitized audio

• User-selectable bit rates up to 5 Mbps on both 
downlink and uplink

• Gaussian-filtered FSK modulation with Turbo Product 
Code FEC and interleaving for superior link margin

• Power-Controlled L-Band Transmitter varies power 
consumption with range

• Ground-based, space-diversity receiver mitigates 
common multipath fades

• Ruggedized to meet most temperature, shock, and 
submersion specifications

IP-READY DIGITAL DATA LINK SYSTEM
FOR TACTICAL UAS PLATFORMS
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EnerLinks™II Specifications
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>2.5 Mbps <2.5 Mbps <1 Mbps

Rate 1/2 -97 -100 -103

Rate 2/3 -96 -99 -102

Rate 4/5 -95 -98 -101

Uncoded -85 -88 -91

–

INPUT
Analog Video
NTSC, PAL, CCIR and RS-170 monochrome input
Composite video (3), or Y/C (1) selectable; SMA type connectors
Adjustments for brightness, tint, saturation

Digital Interface
Ethernet 100 Base-T for IP-based data sources

Other Input
Asynchronous RS-232 ports (6) up to 115 kbaud, or RS422 up to 460 kbaud 
Synchronous port (clock and data) at any rate up to 4 Mbps; RS-422 or TTL
Audio: 2 ports at mic levels (source) and line levels (destination); 64 kbps
ulaw (toll quality)

MJPEG VIDEO COMPRESSION
Compression quantization selectable in 240 steps
Restart markers for fast error recovery.
Frame Rate: up to 30 FPS (NTSC) or 25 FPS (PAL) 
	 • Automatically adjusts to fill multiplexer bit stream’s available bandwidth 
	      based on user-selected quantization level 
User-selectable Interlace Modes:
	 • Stacked fields (useful when spatial motion is significant)
	 • Interlaced fields (more efficient when motion is limited)
Resolution Options: 
	 • 560 or 280 H pixels; 480 or 240 V pixels (NTSC)
	 • 576 or 288 lines per frame (PAL)
Crop Modes: 100%, 85%, and 65%

METADATA
GPS tagged to MJPEG video frames using RTC
MJPEG Time stamped via real-time clock 

MULTIPLEXED DATA
Compressed Video: M JPEG stream
GPS: NMEA 0183 format 
Integral real-time clock 
IP Data: 
	 • Network Cameras and other IP-sensor types 
	 • Supports IP gateway between an aircraft subnet and a ground subnet
Asynchronous Data: 6 RS232 channels (to 115 kbaud) or RS422 (to 
460Kbaud)
	 • Synchronous Data: clock and data up to 4Mbps 
	 • Audio: 2 channels @ 64kbps each, u-law compression

AES ENCRYPTION
Auto-keying via Diffie-Hellman exchange or manual keying by password entry

DATA LINK
Turbo Product Code FEC: user-selectable options for: 
	 • Uncoded operation 
	 • Rates 4/5, 2/3 or 1/2 (rates are approximate)

Interleaving: row column interleaver 
	 • Row length equal to one FEC code block 
	 • Options for numbers of rows up to 1 Mbit total interleaver depth
	 • Option for interleaver off

Modulation: Gaussian-filtered FSK. User-selectable modulation bit rates from
35 kbps to 5 Mbps
Downlink RF Frequency: User selectable from 1710 to 1850 MHz (L-band)
Uplink RF Frequency: User selectable from 2200 to 2400 MHz (S-band)
RF Bandwidth: Scales with modulation bit rate (<6 MHz at -20 dBc, <14 MHz,
-50 dBc at 5 Mbps)
RF Bandwidth: Scales with modulation bit rate (<6 MHz at -20 dBc, <14 MHz, 
-50 dBc at 5 Mbps)
Receiver Sensitivity (dBm at LNA input): when operated with a 2 dB NF LNA at 
the antenna, performance is IAW in the table below:

CONTROL & CONFIGURATION
GUI via web-based interface over Ethernet or Command line interface via 
serial port or USB
Airborne system can be accessed and controlled from the ground

INPUT POWER
Airborne System
28 VDC (per MIL-STD-704) normal operation 
Power consumption < 20 watts 
Transmitter module power consumption depends on output power level

Ground System
24 VDC +/-4 V 
Power consumption < 26 watts 
Transmitter module power consumption depends on output power level

ENVIRONMENTAL
Airborne System
Cooling by conduction to the mounting baseplate
Operating Temp: -20° to +70°C baseplate temperature
Non-operating: -40° to +85°C
Altitude: 70,000 feet
Humidity: to 95% non-condensing
Shock and Vibration: consistent with fixed-wing and helicopter environments
in MIL-STD-810F
Submersible in 1 meter water per MIL-STD-810F

Ground System
Fanless chassis
Operating Ambient Air Temperature: 0° to 60°C
Non-operating: -40° to +85°C
Vibration: consistent with section 514.4 category 20 of MILSTD-810F 
Procedure 1, Figure 514.5 C-3 (wheeled vehicles)
Submersible in 1 meter water per MIL-STD-810F

DIMENSIONS
AMR: 5.470" L x 7.870" W x 2.255" H
GMR: 10.560" L x 9.275" W x 3.170" H
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