
W arfighters can benefit greatly
from having radio IP-based data

communications at the theater level.
Unfortunately, the vast majority of the
750,000 tactical radio systems currently
in use do not have the necessary built-
in hardware and software to send IP-
based data communications. The
installed base of tactical radios is com-
prised of various makes and models
that are not interoperable, further mak-
ing it difficult to achieve theater-level
data communications.

The ideal long-term solution is to
replace all existing tactical radios with a
new standard of Software Defined Radios
(SDRs) that achieve both data-enable-
ment and interoperability out of the box.
However, technological delays and budg-
et constraints continue to extend the
timeline for SDR deployment.

Sealevel Systems has developed a
high-throughput synchronous interface
that works seamlessly with software
developed by the Defense Information
Systems Agency (DISA). The ACC-188
radio adapter and DISA Personal Digital
Assistant (PDA)-184 software allow

warfighters to quickly transmit and
receive data such as GPS maps, images,
coordinates, and IM-type communica-
tions using existing tactical radios.

USB Synchronous Interface Cable
The radio adapter connects to the

standard USB port on any laptop or
desktop computer. A six-foot cable is ter-
minated with the appropriate connector
to make the adapter compatible with the
most prevalent brands and models of
field radios including Harris PRC-117
and PRC-152, Raytheon PSC-5D and
ARC-231, Thales PRC-148 and PRC-150,
Motorola LST-5, and Rockwell Collins
ARC-210. The ACC-188 can be adapted
for most digital radio sets that have a syn-
chronous serial data port by terminating
the cable with the appropriate radio con-
nector and pin out.

Converting the radio waveform to
USB data is performed by circuitry and
firmware contained in a waterproof

“bump” in the cable. Many ruggedized
military computers still do not have
USB 2.0 ports, so the adapter is
designed to work with a standard USB
1.1 (12 Mbit/s) connection to the com-
puter. USB is an asynchronous inter-
face that relies on the USB host con-
troller to poll the USB I/O device for
data. Since the radio transmits continu-
ous high-speed synchronous data, often
for extended time periods, the conver-
sion to asynchronous USB required
careful attention to a variety of critical
timing elements.

The heart of the design is an 8-bit
microcontroller with integrated USB port
and a Field Programmable Gate Array
(FPGA) device. Considering that the USB
port on the host computer fully powers
the adapter, the design is optimized to
consume less than 3 watts to minimize bat-
tery drain when used with laptops. This
feature is vitally important in battlefield
situations where soldiers may not have the

Details of the ACC-188 hardware architecture.

A military laptop connected to a tactical radio
using the ACC-188.
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ACC-188 is available with a variety of radio connector options. 
Contact us for a complete list.

Mission critical for your application. Sealevel’s ACC-188 is 
the 100% interoperable solution for high-speed tactical 
data transmission. Visit sealevel.com for more sync/async 
communication products, industrial computers,  and custom 
MIL-STD adaptations of COTS products. 

Rugged connectivity deploys incredible power.  

DB-25
Universal

ARC-231
Raytheon

PRC 117G/152
Harris

PRC-117F/150
Harris

PRC-148
Thales

PSC-5D
Raytheon

          

e wlbaliavs a8 i81-CCA
atnoC

     

. snoitpr ootcennoo cidaf ry oteirah a vtie w
.tsie ltelpmor a cos ft uc

               

sea

     

elseaes@lom  >  sacel.velsea

PRC-117F/150
Harris

     

4343.843.om  >  864cel.v

DB-25
UniversalRaytheon

ThalesRaytheon
     

ability to recharge their laptop bat-
teries for extended periods of time. 

The FPGA integrates a 256-byte
Receive FIFO for receiving high-
speed serial data from the radio.
Using the clock signal supplied by
the radio, the incoming data is
clocked into the FIFO and stored
until the microprocessor organiz-
es the data into byte format and
transfers the formatted data to the
PC via USB packets. Similarly, on
message transmission, the USB
packets are sent to the Transmit
FIFO and subsequently clocked
out one bit at a time to the radio. 

Intuitive Software for 
Fast Response

DISA worked with Able Com mun -
ications (Sterling, VA) and Sealevel to
develop the PDA-184 software application,
which implements the MIL-STD-188-184
Data Control Waveform. The PDA-184
software provides data compression, pack-
et communications, and adaptive error-
correction. Point-to-point, broadcast, and
multicast messaging within a network are
all supported. The PDA-184 dynamically
adjusts data throughput, based on the
communications channel conditions, for
optimal throughput. In ideal conditions,
data rates of up to 76K bps can be
achieved. The software was designed for
use with military Ultra High Frequency
(UHF) satellite communications radios
and networks, but can be applied in data
communications networks that use other
digital wireless transmission media, such as
the High Frequency (HF) or Very High
Frequency (VHF) radio frequency bands.  

The PDA-184 application software runs
on Windows XP or 2000 operating systems
and uses Sealevel’s SeaMAC V4 USB syn-
chronous driver software for the low-level
interface to the hardware. SeaMAC com-

municates with the radio using synchro-
nous Raw mode, a completely unformatted
method of operation. The incoming data is
grouped into byte format and passed to the
PDA-184 software application. All byte
alignment and sync character detection is
executed entirely by the PDA-184 applica-
tion, and can operate on a received signal
with as high as a 10% bit error rate. The
processing performed by the software over-
comes the effects of noise on the commu-
nications channel, thereby providing high-
ly reliable, error-free message delivery.   

The interactive GUI provides maxi-
mum user control of messaging and
real-time status of data transfers, and
allows warfighters to send and receive
interactive chat notes of up to 4,096
characters per transmission. File trans-
fers up to 3 MB allow important infor-
mation such as maps to be received in
real time on the battlefield. The software
provides e-mail using Microsoft Out -
look, Outlook Express, or other
POP3/SMTP-compatible e-mail applica-
tions. For ease of use, the functional
panels for communications status, trans-
mitter queue, chat notes, address book,
and e-mail status are user-configurable.

Bridging the Gap to the
Tactical Radio of the Future

In the late 1990s, the U.S. mili-
tary defined a next-generation
SDR system called the Joint
Tactical Radio Systems (JTRS). A
variety of JTRS radios is planned,
ranging from handhelds to multi-
band, multi-mode, multiple-chan-
nel radios supporting advanced
waveform capabilities and inte-
grated networking features. These
software-programmable radios
will provide much improved
voice, data, and video communi-
cations built on the Software
Communications Architecture

(SCA) framework. The new radios will
offer interoperability across all types of
tactical radios regardless of the manufac-
turer or branch of military.

Eventually, JTRS radios will replace
more than 200 different types of radios
currently deployed by the U.S. military.
Unfortunately, the technology has taken
longer than anticipated to develop due to
constantly changing requirements and
cost overruns. The first order for a limited
number of JTRS radios was issued in 2007.
Perhaps the biggest obstacle for wide-
spread deployment is the total cost of
implementation. The price to taxpayers
for the planned 180,000 units, at an esti-
mated cost of $35,000 per radio, will be
well over six billion dollars. 

Until the JTRS radio system becomes
a reality, the ACC-188 provides a tested
method for adding IP-based communi-
cations and interoperability to existing
tactical radios. 

This article was written by Earle Foster,
Vice President of Sales and Marketing, and
Wallace Krebs, Product Marketing and
SEO/SEM Lead, at Sealevel Systems, Inc.,
Liberty, SC. For more information, visit
http://info.hotims.com/28050-514.

Screenshot of a typical PDA-184 configuration.
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