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Shortwave listening may never be the same.

there has always been something

‘magical about shortwave listening.

Before I became & ham, my initia-
tion to the wonder of radio took place late
at night in the glow of a Hallicrafters
-40B receiver. Tt was a special thrill to
tne through the shortwave broadcast
bands, traning my carsforsignals from
distant la

uch as Radio Moscow,
would come blastog through the speaker
prompting me to frantically fumble for
the volume control before my sleep-
deprived father came storming down the
hallway. Other stations were mere whis-
pers in the static, like the voices of ghosts.
But these are memories of a different
time. The audience for shortwave broad-
casts has declined in recent years as I
teners turn to the Internet or satellite/
cable radio for international news and en-
tertainment. Adopting the philosaphy of
“If you can't beat them, join them,” short-
wave broadcasters are pinning their hopes
on digital technology to revitalize inter-
est. Many, particularly outside the US, are
turning 1o a system known as Digital

Radio Mondiale, or DRM,

DRM Details

DRM is a nonproprietary digital AM
radio system with near-FM quality sound.
In addition to delivering high-fidelity
audio, DRM can also integrate data and
text. A DRM transmission could, for in-
stance, include images that would appear,
one after the other, like a slide show.

The nominal DRM signal is designed
10 fit within a bandwidth of 9 or 10 kHz,
There are also narrowband variations that
oceupy a 5 kHz bandwidth and wide ver-
sions that spread over 18 t0 20 kHz. The
wideband versions offer the best audio
fidelity

‘The DRM system uses a type of trans-
mission known as COFDM (Coded
Orthogonal Frequency Division Multi-
plex). All the data in'a DRM transmis-
sion is spread between a substantial
number of closely spaced carriers.

DRM can use three different types of
audio coding, depending on the broad-
casters’ preferences. MPEG4 AAC audio
coding, augmented by SBR bandwidth

extension, is used as a general-purpose
audio coder and provides the highest
quality. MPEG4 CELP speech coding is
used for high quality speech coding
where there is no musical content.

Who Is Broadcasting?

Shortwave outlets such as the BBC and
Radio Netherlands had been testing DRM
on the air for months. On June 16, 2003, a
number of shortwave broadeasters began
airing daily digital programming to coin-
cide with the official rollout of DRM at
the 2003 World Radiocommunication
Conference in Geneva, Switzerland.

DRM is but one player in a global
struggle for the future of digital radio

Eureka-147 standard. In the United States.,
the FCC has approved the IbiQuity IBOC
digital standard for AM broadcasting (sec
my article “Digital Audio Broadcasting
Has Arrived—the Story of WOR" in the
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[image: image2.jpg]March 2003 OST.) All three standards are
on the air and in regular use at stations
throughout the world, and DRM is the only
one recognized intemationally for HF use.

DRM Reception: A Personal
Experience

When this article went to press, only
the Ten-Tec RX-320D and WiNRADIO
G303i receivers offered direct DRM com-
patibility when used with a sound-card-
equipped computer and appropriate
decoding software. Within a

Until that happens, an alternative route to
DRM reception is to modify an existing
shortwave radio.

y receivers can be made DRM
compatible. The trick is to find a conve-
nient point where you can tap the digital
signal before it reaches the IF filer. You
need a signal that is about 20 kHz wide at
the IF frequency. However, to decode the
DRM signal, you must feed it 0 your com-
puter sound card at an audio frequency.
which means that a typical 10.7 MHz or
455 kHz IF signal won't work,

The solution is a simple down-
converter. You can cobble together on of

Figure 2—The DAM

running on my

1.5 GHz laptop.

tor IC (see Figure 1). You can also pur-
chase a preassembled downconverter of
similar design from Sat-Service Schneider
in Waldheim, Germany. Their tiny
downconverter, about the size of a posi-
age stamp, accepts the IF signal and con-
verts it t0 12 kHz.

1 decided to try a Sat-Service down-
converter with an ancient Realistic
(RadioShack) DX-302 receiver. With
schematic in hand, I quickly located a tap
pointat the output o the third IF amp. just
before the IF filte (at the junction of C310
and L306). I soldered a shielded cable to
my tap point, then snaked the cable to the
downconverter that was secured to the in-
terior chassis. I connected the output of
the downconverter to the convenienly lo-
cated TAPE OUT jack.

Now that my receiver was ready, it was
time to select my decoding software. [
chose to download the Windows-based
DRM Software Radio package at www.
drmrx.org/. The software requires a
500 MHz or faster PC and sells for rather
siff 60 Euros or $70 US (plus or minus
the current exchange rate).

‘There is also a free open-source Win-
dows software development project on the
Web at www.tu-darmstadt.de/fb/et/uet/

itarbei html

‘your own around a NEG02

 Digtl Radio Morclal Homs Page: wnw.drm.org/

tadio: www.drmrx.

.org/
. DREAM Oven -Source DRM Software: www.tu-darmstadt.de/fblet/uet/fguet/
I

mitarbeiter/vf/DRM/DRM. html
~DRM Receiver Modification:

www.drmrx.or

orglreceiver_mods.html

PG DA Receivr (a moifed AGR AR050 fecelver &nd companion software):

www.
« Coding Technnhgves DRM Rauew-
applic_broadcast.htm

is.fraunhofer.de/dab/products/drmreceiver/

.codingtechnologies.com/products/

(bottor ge)
» Radio Netherlands DRM Page. (mm bmﬂdcas( schedules): www.rnw.ni/realradio/

html/drm.htmi

* SekServw Scnnmdsr (DRM downconverter for sound cards): www.sat-

38  October 2003 5%

but the catch is that you need to have the
C++ engine installed on your computer. 1
didn’t think I'd have & need to do C-++ pro-
gramming in the near future, so I swal-
Towed hard and coughed up the S70 for the
downloadable DRM softsare package.
With the DRM software installed on
my laptop, T ran a cable from the DX-302
10 the laptop microphone input and hunted

‘The signal coming from the speaker on
the DX-302 sounded like an enraged belt
sander. When 1 listened to vhat was go.
ing into my laptop. I heard a tched
s 1 tuned curehly whie wrehing the
software spectrum display. You need to
tune until a flat-top waveform is centered
in the display window (see Figure 2)

‘Within 30 seconds of centering the sig-
nal, 1 saw the SYNG indicator shift from
red to green. Two seconds later the DATA
indicator went green, followed almost in-
stantly by a green AUDIO indicator.

sounded just like an FM broadcast signal,
Beethoven's 7th symphony was wafting
through the air with utter clarity. And 1
knew it was Beethoven’s 7th symphony
because the title of the music selection
was displayed on my laptop sereen. Be-
neath that display was another window
that flashed news headlines. It was diffi-
cult to believe that all this was coming out
of my shortwave receiver.

Suddenly, there was silence. What hap-
pened? I glanced a the receiver S meter
and saw that the BBC signal had under-
gone 3 decp fde. Asthe signal srength
d, the data and audio returned
Evon sophinticatd el echmology 't
immune to a fickle ionosphere.

The Future?

15 DRM the future of shortware? Time
and the marketplace will tell. A lot will
depend on how many broadeasters imple-
ment the standard and how quickly con-
sumer receivers become available (and at
what prices). 1 don’t believe DRM signals
are going to replace all the analog shori-
wave broadcasts we hear today. but you
can expect their numbers to increase over
the next decade. By 2013, analog short-
wave could be the exception rather than
the rule

When it works, DRM is nearly per-
fect—perhaps a ltle (0o perfect. Change
and technological progress are inevitable,
but T think Il miss the days of static
crashes and ghostly whispers from far-
flung places.

Steve Ford, WBSIMY, is the editor of
QST. You can contact him ar sford@

arrlorg,





