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end of fiscal 2010. the 19 transmitters

had been converted 1o AMC. Energy

savings data is shown on the transmit

ters in Thailand. the Commonwealth of

Northern Mariana Islands and Sri Lanka.
1 (See Figs. 1 and 2.)

Predicting savings tor the IBB is more
than the simple detailing of consump-
tion of electricity using a particular form
| of MDCL. Factors related to interna

' Millions Saved With MDCL

The International Broadcasting Bureau Goes Green in Its High-Power Transmission

BY DANIEL MAXWELL S —
The author is an electronic engineer \ 19 IBB 1 ransmltters I
Converted to AMC in FY10

with the International Broadcasting
Bureau/Broadcasting Board of Gover- ‘

we compare the various MDCL an cffective 21.5 million kWh.
Is. calculate theoretical consump-
id discuss the exploitation of the
r's automatic gain control, peak
Itages and audio processor set-
or optimum savings. Our experi-

nors in Washingron. A | tional broadcasting complicate matters.
\ 200 cickps ’ and must be mentioned to clarify the

In fiscal 2010. the International Broad- numbers. Aspects to consider include
casting Bureau impiemented Amplitude ‘ ¥ 35.0 | currency exchange rates. fluctuating pro-
Modulation Companding in 19 high- 5 0 30.3 gram schedules. ionospheric propagation
power radio transmitters. contributing ] = : , issues and maintenance-related subjects.
to annual energy savings of 17.7 million - 25.0 21.5 Electricity consumption of the 19 con
E ) ‘ ve.m_:d transmitters dr()Ppcd from :?9.2

. WHITEPAPER , 200 | million kWh to 20.8 million kWh from
. T 50 the end of fiscal 2009 to the end of fiscal

“iesqt-hours and a cost savings of =z ! year 2011. The conversions took place
nillion. despite a rising utility rate. ' 2 10.0 l during fiscal 2010. so these numbers

T o converting. these transmit- were in transition during FY 2010, If we

ed energy savings methods such l 5.0 normalize the drop in consumption by

C. CCM. DCC or DAM. In this ‘ 0.0 ' the drop in program hours, we arrive at
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Fig. 1: Energy usage surrounding conversion to AMC of transmitters in Thailand,
the Commonwealth of Northern Marina Islands and Sri Lanka in FY10.

Fig. 2 (right): Consumption data for
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those who wish to save energy using
MDCL.

The IBB decided to use . where possible.
the MDCL method called AMC. which
was created by the British Broadcasting
Corp. in 1984 and implemented with
digital signal processors in 1994. By the

THIS CODEC HAS BEEN THROUGH TWO WARS,
MAMY ELECTIGNMS, FLGGOS, FAMINE, EARTHQUARES,

agency that oversees U.S. civilian inter
national broadcasting. BBG networks
serve as indispensable sources of news
for people who often lack access to
independent information. The board is
composed of nine experts in the ficlds of

(continued on page 4)
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* FROM THE TECH EDITOR

MDCL: Popular But Controversial

Power Saved at the Expense of Coverage?

BY MICHAEL LECLAIR

The use of various forms of car-
rier reduction. 10 save electricity in AM
transmission. is known technically as
MDCL. for modulation-dependent car-
rier level. It has taken off both interna-
tionally and now in the United States.
We have tried to stay abreast of the
technical aspects of the concept here
at RW Engineering Extra because it
offers some assistance to our oldest
form of broadcasting. MDCIL. saves
electric power, which helps to improve
the competitiveness of AM by reducing
the cost of operations.

The trend toward using MDCL began
in the field of international broadcast-
ing. With a goal of reaching populations
in distant countries, such applications
require  high-power transmitters much
larger than those permitted tor com-
mercial broadcasting in the U.S. and
Europe. The prospect of even modest
power savings in those circles was quite
attractive.

of Alaskan geography and its thinly
spread population make this state
a good place for AM broadcast-
ing. The cost savings and perfor-
mance demonstrated in Alaska with
MDCI. convinced the FCC to allow
the use of this technology in the
rest of the continental U.S. with
written request for permission.
Cris Alexander writes in this
issue about the experiences of
Crawtord Broadcasting with con-
version to MDCL at two of its
50 kKW stations in California and
Colorado (sec page 14).

CONTROVERSIAL

While the benefits of some
form of MDCL seem apparent.
in this instance not all experts
agree on the exact methods
10 use.

To help sort out the matter.
and the alphabet soup that
goes with it, we also present a white
paper from Daniel Maxwell, an engi-

While the henefits of some form of MDCL seem
apparent, in this instance not all experts agree on the

exact methods to use.

Medium-wave frequencies  histori-
cally have been used for international
transmissions due to their ability to
reach arcas well beyond the line of sight
via sky wave propagation. Medium-
wave tuners that can reccive amplitude
modulation arc incxpensive and casy to
build. Commercial AM stations in the
U.S. operate on medium-wave frequen-
cies to exploit these same advantages.

However. AM is a relatively inel-
ficient transmission modulation tech-
nique because the carrier itself does
not convey audio information. Audio
is contained in the sidebands while the
main function of the carrier is allow-
ing the receiver to convey “silence.”
MDCIL. came about as a means to mod-
estly reduce the carrier power without
affecting the perceived “silence™ level
delivered to the listener.

FCC NOW PERMITS MDCL IN AM

The first experiments with MDCL
in U.S. commercial broadcasting took
place in Alaska. The wide-open expanse

neer at the International Broadcasting
Bureau. Maxwell explains the benefits
of MDCIL. and the various types of algo-
rithms that can be employed.

As reported in Radio World, ]
Fred Riley, formerly of Continental
Electronics. has vehemently argued that
use of the AMC algorithm for MDCL
is a mistake. The core of his argument
is that with AMC at peak modulation.
the carrier power is reduced by halt.
along with the modulation sidebands.
Riley suggests that stations that are
using the AMC algorithm might as well
just reduce their power by half and save
even more power. at the cost of cover-
age area.

On the other hand. many internation-
al broadcasters have chosen AMC and
reported no loss of coverage as would be
expected with a 50 percent reduction in
power. In particular, a BBC study from
1988 looked at this very aspect of AMC
companding. They concluded cover-
age was equal to regular AM. as long
as carrier power was not reduced more

BECRD 193594

Visit our
website for a link to this report
on MDCL by the BBC.

than a maximum of 3 dB. The study was
conducted in Great Britain and used a
variety of AM receivers as well as A/B
blind listening panels to determine if the
use of AMC resulted in audible degrada-
tion of the AM signal.

SEE FOR YOURSELF

It is apparent that not everyone agrees
on the best way to proceed. | would
encourage anyone interested in deploy-
ing MDCL to read the studies trom both
sides. J Fred Riley’s paper can be found
at the links page for this issue, hip://
radioworld com/Apr-18-2012. You'll also
find the BBC study linked there.

I you want to join the debate. drop us
a line at rwee@nbmedia.com and let us
know your thoughts

APRIL 18.2012
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MDCL

(continued from page 1)

mass communications, broadcast media
or international affairs, who are appoint-
ed by the president and confirmed by the
Senate. The secretary of state serves ex
officio. The International Broadcasting
Bureau provides transmission, market-
ing and program placement services for
all BBG broadcast organizations.

The organizations under the BBG are
the Voice of America, Radio Free Europe/
Radio Liberty, Office of Cuba Broadcast-
ing/Radio and TV Marti, Radio Free Asia,
the Middle East Broadcasting Networks
and Alhurra TV and Radio Sawa.

The BBG broadcasters reach 187 mil-
lion people each week with TV (satellite
and terrestrial), Internet, mobile, social
media and all radio bands in more than
100 countries. Radio remains important
in places like Afghanistan, where IBB
networks reach 75 percent of adults.

MOCL DEFINITION

The International Broadcasting Bureau
has chosen to use a four-letter term MDCL
(Modulation-Dependent Carrier Level), to
describe the existing three-letter methods
of carrier compression for energy savings.

The term MDCL appears in a
Continental Electronics article written
by J.F. Riley in 1994:

“Terms used to identify differing algo-
rithms (CCM, DCC, DAM and AMC)
are either proprietary or closely iden-
tified with different manufacturers. A
more general term is needed. Program-
Dependent Carrier Level and Variable
Carrier Power have been proposed.
The most descriptive term might be
Modulation-Dependent Carrier Level,
MDCL.”

When a station uses MDCL, the trans-
mitted RF carrier level is adjusted to save
energy at key levels of modulation. The
exact relationship between the amplitude
modulation percentage and the carrier
suppression is described further in the
charts that follow. The circuitry used to
suppress the carrier is typically located in
the audio control stage with a DC control
voltage that adjusts the amount of carrier
power. The modulation percentage does
not change and so the sideband levels are
proportional to the suppressed carrier.

MOCL THEDRY

The first area to discuss when consid-
ering MDCL is the density of program
audio, which may be explained in terms
of how much of the time audio reaches
the peak modulation percentage in a
given unit of time. To calculate audio
density, the waveform area under 100
percent peak modulation is integrated
over time. Not all audio frequencies
in the program may produce the same

4 RADIOWORLD ENGINEERING EXTRA | radioworld.com

levels of modulation.

Therefore the subject of density is
important when discussing MDCL. The
program signal may be compared to
a square wave with a duty cycle that
describes density.

For example, a square wave of 75
percent duty cycle at 100 percent peak
is equivalent to operating the transmit-
ter with carrier only for 91 days out
of the year, and with 100 percent tone
modulation for the remaining 274 days.
Likewise, a square wave at 50 percent
duty cycle at 100 percent peak would
represent operating the transmitter at car-
rier only for 182.5 days per year and with
100 percent modulation with tone for the
other 182.5 days.

Large energy consumption occurs
when broadcasting with amplitude mod-
ulation. All of the program audio infor-
mation is in the sidebands, so the carrier
itself contains what could be considered
wasted energy. Periods of silence still
cost money to transmit. Therefore, the
chief aim of MDCL is to manage the
energy in the carrier with a technique
that matches the density level of program
audio and satisfies audio quality stan-
dards in common receivers.

For example, if the aim is to save the
most energy and the program audio is
quite dense, AMC would be the clear
choice.

MDCL. TYPES

There are several types of modu-
lation-dependent carrier level designs
as implemented by various transmitter
manufacturers:

* ACC — Adaptive Carrier Control

* AMC — Amplitude Modulation
Companding

* CCM — Controlled Carrier-Level
Modulation

* DAM — Dynamic Amplitude
Modulation

* DCC — Dynamic Carrier Control

* AM — None — Standard Amplitude
Modulation

If the density is very low most of the
time, most likely a method of MDCL will
be chosen that reduces the carrier when the
modulation index is low. If the density is
very high most of the time. the best form
of MDCL would be AMC. Therefore. the
density of the program material must be
understood at the beginning when imple-
menting MDCL. The crossover point for
energy savings depends on how much of
the time the program audio remains at or
near peak modulation levels.

MOCL COMPARISONS
It is possible to group the various
types of MDCL into two groups. The
carrier suppression in group one is
opposite that of group two.
(continued on page 6)

April 18,2012
MDCL Carrier Voltages Related to Audio Program Density
—AM ---ACC CCM —  DAM ---DCC AMC
120%
1 R
/,r{—,f/’
2 DRSS
%’ 80% - . i
- - - it
c e -
g ‘-~“‘ Pt /z"/ 27
R N G
] a2l
5 40%

0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Percentage Average Modulation

100%

Fig. 3: MDCL carrier voltages related to program audio density
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MDCL

(continued from page 4)

In group one, the MDCL techniques are ACC.CCM.,
DAM and DCC (in alphabetic order). This first group
saves energy when no one is talking. A careful com-
promise between program loudness and energy savings
is necessary. For example. the operator may desire to
save so much energy that the audio processer settings
result in a broadcast that is weak and lacking loudness.

In group two. the MDCL techniques are AMC and
E-AMC (Enhanced-AMC). This group saves energy
when talking is the loudest. The carrier is compressed
as the audio modulation percentage increases and
so the word “Companding” is used to describe this
style of MDCL. This technique saves the most energy
(53 percent at full tone). However, the operator may
inadvertently miss the mark when tuning and operate
below the desired power level, reducing coverage area.

Common to all methods of MDCL is the saving of
energy and the resulting lowering of the electric bill
and cooling system requirements.

SIGNIFICANCE OF RF PEAK VOLTAGES
AND THE RECEIVER'S AGC

RF peak voltages are depicted in Fig. 5 (page 5) with
the MDCL type ACC typifying all of those found in
group one.

In group one (ACC, CCM, DAM, DCC), the RF
voltage starts out as low as half that of standard AM
and then rises to the same level as AM. The ratio is
up to 4 to 1 or 12 dB (if compared to the fluctuation
of AM, it would be a 2-to-1. or 6 dB. ratio). One

2.5

member of this group (DCC) lessens the
swing by using what is referred to as the
“bathtub™ curve, where carrier voltages are
not reduced as much during quiet passages
(see Fig. 3).

In group two (AMC), the RF voltage
starts out at full carrier and rises until 10
percent modulation and then begins the
Companding process. The peak RF volt-
ages for group two is theoretically 1.16
to ] or 1.1 dB (0.6 dB when contrasted
to standard AM). This reduction in the
fluctuation of RF peak voltages of AMC is
what makes possible the exploitation of a
receiver’s AGC circuitry, which is able to

Maximum Voltage Divided by
Minimum Voltage
o = = I
w o wn o

o
o

RF PEAK VOLTAGE RANGE PERCENTAGE (AGC STRAIN FACTOR)

AMC
Type of Modulation Dependent Carrier Level System

AM

ACC/CCM

lift the signal up and keep it up during all
levels of modulation.

A phrase called the “AGC Strain Factor™ is introduced
to look into how the receiver influences the strength of
the incoming signal along with audio loudness.

The AGC Strain Factor chart (Fig. 6) divides the
maximum peak RF voltage by the minimum RF volt-
age to give an AGC stress factor. If the Automatic Gain
Control in the receiver does not have a wide variation
between peak audio and quiet passages. theoretically
the receiver should be able to pick up a weak signal and
keep it amplified.

In group two. the RF peak voltage for AMC is nearly
constant. Therefore. with AMC, the receiver’s AGC is
exploited to compensate for a reduced RF overall signal
during maximum modulation.

In group one. the AGC works “harder.” or. it could
be said, the AGC strains to keep up with a constantly

Fig. 6: AGC Strain Factor’

changing RF peak voltage. which will result in a poten-
tial “pumping™ of the audio in the fringe areas.

NOISE CONSIDERATIONS AT THE FRINGE AREA

Listeners report not noticing any difference between
standard AM and MDCL in all family groups when the
signal is sufficiently strong that the receiver's AGC
does not have to start amplifying the signal.

When considering signal-to-noise, whether it be
jamming or environmental noise, there are compro-
mises that are related to receiver quality and AGC (see
“AGC Strain Factor™ above).

If a tone is used at 100 percent modula-
tion and a receiver is at the edge of the fringe area,
the signal strength of a system using AMC will be
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UL

172 20*LOG(0.5) = =3dB) that of a
system using the first group which is
like standard AM. So. potential for jam-
ming of an AMC system is highest when
using a tone.

However. it using program mate
rial. the negative effects of jamming
arc worse tor the first group during
quiet passages. Al strong passages. the
receiver noises depend on how the AGC
is behaving and whether or not the
receiver is locked onto the carrier or has
1o hunt for the carrier due to the pres-
enee of a jamming carrier. The signal
strength of the first group (ACC. CCM.
DCC. DAM) is approximately 3 dB
lower than the AMC system during very
quict passages of no audio. So. noise
ctfects would be worse with group one
MDCL when no one is talking: whercas
with higher program level modulation.
and if the AGC is not “strained™ to fluc-
tuate 4 dB. AMC sounds good.

As the recciver progresses further-
away [rom the transmitter. noisc levels
increase and the AGC of the receiver

ENGINEERING EXTRA | radioworld.com

is al maximum increasing potential.
chances are best of sull hearing some
of the signal when using the first group
(ACC. CCM. DAM. DCC). The region
where this occurs may be a small piece
of land. so marketing research and engi-
necring should listen to sec if the bene-
fits of energy savings outweigh benefits
ot a of a louder signal.

For the IBB. in the past year or more
of AMC operations. there have been no
known complaints of AMC in the receiv-
cr areas (though maybe those who could
complain do not know how 1o communi-
cate that complaint back to headqguarters
because of their remote location).

MODULATION MANAGEMENT

Once the genre of programming is
chosen. optimal savings of power requires
proper settings on the audio processor.

For maximum energy savings in
group one (ACC. CCN. DAM. DCC).
it is recommended to use an audio
processing style resembling “classical”
or “transparent” processing. which has
the least amount of audio loudness (or
compression) settings.

For maximum energy savings in

SR1 Audio Analyze

* -]112dBTHD + N
e +0.008 dB flatness
* 200 kHz system handwidth

24-bit / 192 kHz digital audia
True dual-channel FFTs

Digital audia carrier testing
and jitter analysis

SRI ... $8400 (us. sy

SR1I's outstanding
specifications and rich
suite of measurements
make it ideal for analog,
digital, and cross-domain
audio testing.

Standard features include
all the measurements you
would expect: THD+N, FFT,
Level, Harmonic Distortion,
Frequency Response,

IMD, Multi-Tone, Crosstalk,
Histogram, Jitter Amplitude
& Spectrum, and more.

Also included are a full

set of digital audio carrier
measurements including a
low-noise jitter detector
with less than 600 ps
residual jitter, and a unique
jitter chirp source that can
measure the jitter transfer
function of PLLs in under a
second.

“SR1’s combination of
features and perfor-
mance make it the best
valve in analog and
digital audio

testing avaitable
today.

I've been using SR1
for over 6 months, and
I've been consistently
impressed with both
the performance of
the instrument and the
service I've received

from SRS."

Ed Meitner

Meitner Design ™

WO3 SHSHUIY
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MDCL POWER CONSUMPTION FORMULAS

Transmitter Consumption Equations

np = Efficiency of PA Derating at lower power

P
Np = Npsy — KX (1 - ﬂ) where K = derating constant

cM
Nnpa = Efficiency in the PA,
1

Nea = 73—
(5= Pie)

Pip = ldling Percentage (TX ON,O0KW out)

B Ppy
Pr = Power qiingoxw + T
D

The modulation factor, Mg, is derived from the type of MDCL
in use and the modulation percentage.

(Penx(1+%))

Pr = (PipxPcu) +
b

To write this in terms of what is given,

(PCNx (l +

%)

Pr = PipXPcy +

nr P

nr= Overall Efficiency

Pr= Power Total (Consumed Power)

(1—1—) - (Kx (1- %))

Py = Power of the Carrier Maximum (nameplate power)
Pcy = Power of the Carrier Nominal (operating power)

group two (AMC). it is recommended

1o use an audio processor seiting of

“presence” or Tloudness.” So. il the
modulation meter is alwavs up at full
scale. then more energy would be saved
with AMC.

AM HD Radio or DRM syvsiems
require special consideration for MDCL.
A recent study at WOR(AM). reported
in Radio World. scems to indicate that
AMC does the best for audio clarity and
maintaining the HD Radio signal in the
receiver. Go o lup:/iradioworld.com
Apr-18-2012 for the link to this story.

CONSIDERATIONS FOR MAXIMUM BENEFIT

The genre of broadcast determines
which MDCL style to use. and the charts
in Figs. 3 and 4 help decide which method
1o choose. The crossover point for modu-
lation density should be examined to
determine which method to choose.

The transmitter and audio processor
setup and operation become more con-
plex when using MDCL.. Care should be
taken to set up proper processor settings
and proper power levels after switching
to an MDCIL. technigue.

With ANIC. the audio control circuitry
can reduce power slightly more than nec

essary due to a shift in DC voltage when
changing from AM 10 AMC.

AMC MODULATION MONITOR ERROR

Due to the nature of “double AM™ or
amplitude modulation twice in the circuit
(once with carrier compression related
to MDCL.. and the other with standard
amplitude modulation). most modulation
monitors struggle to report: modulation
accuratcly. The IBB recommends veri-
fication of modulation levels using an
oscilloscope for AMC.

The rest of the MDCL types may be
verified with standard modulation moni-
tors and transmitter power meters.

IBB HIGH-POWERED RADID
CONSUMPTION STATISTICS

There were 75 million KWh consumed
in fiscal year 2011 compared to 98 mil-
lion kWh consumed fiscal year 2009.
This consumption is equivalent to cight
hundred (800) U.S.-based transmitters
(KF1. KGO. WOR. WLS. WGN. ctc.) on
the air at full power all year

(749M KWh / (8760H * S0kW * ] 45
Modulation / 77% Etticiency = approx.
800),
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MDCL POWER CONSUMPTION EXAMPLES AM - MDCL = (1) =10 |
=0.7759 - 0 12(1 250 1'0) = 07159
Given: o =" ' 500 )
Pcu= 500 kW, Pey = 250 kW, nr = 72%, Pip = 10% py = 50.0 4 SOX220X13136 0w
M = 90% x 88% Average Density = 79.2%, K = 12% <7159
Where M = Effective Modulation percentage (Program level
multiplied by the apparent density of the program audio. ACC  MDCL; = (0792 +0.1)* = 0.7957
See discussion on density under MDCL Theory on page 4). 250 x 0.7957
np =0.7759 -0.12 (1 - —) = 0.7036
500
0.7957%x250%1.3136
MDCL Correction Factors: Pr =50.0 + T =421 kW
o i
AM (Standard MF and HF): MDCL;(M) = 1% = 1
AMC 19 5 :
MDCL; = |——=x0.792) =0.3789
f
0.52=0.25 0<M<40% 18 9
ACC:MDCL, = .1)2 % < M < 909 250+ 0.3789
4 (MI'OI) gl g ) nD=0.7759—0.12(l——)=0.6786
1¢=1 90% < M < 100% 500
0.3789%x250x1.3136
1 0<M<10% PT=50.0+—’—‘E)E66—=Z33kW
AMC:MDCL, ={19 5 \?
(E—;M) 10% < M < 100% - — -
MDCL Example Calculations
The modulation level determines a new more accurately for each transmitter by ' 7MDCL PowerAInput ]
carrier level when using MDCL. The con- observing and graphing the slope of degra- |
sumed power calculations take into account dation of PA efficiency as power is reduced. 509
a reduced carrier level and a corresponding The MDCL factor, MDCLy, (see MDCL
change in power amplifier efficiency at this Correction Factors table) is used to calculate 421 438
new carrier level. A fairly typical derat- the new carrier power due to carrier com- 376
ing line may be associated with a slope K pression. For this example, the modulation f 321 347 '
above. percentage is applied to the table in the | '
To further illustrate this point, if a trans- three examples to find the corresponding 233 !
mitter is operating with a reduced power MDCLt. Then the new carrier power is mul- i
amplifier output power level during com- tiplied by the modulation factor for power 1
pression or Companding to 50 percent that out, (1+M/2)?, to find average output
of nominal power, PA efficiency would power out at the reduced carrier. [
decrease by 6 percent as derived from a line Secondly, the new carrier power is also '
with a decreasing slope of 12 percent. This used for calculating derated power ampli-
| Aamc ™ DCC ACC DAM AM

is a “rule of thumb"” from experience on
various tube-type amplifiers down to about
50 percent. This number may be adjusted

fier efficiency because we cannot assume
that the efficiency of the PA is constant
across all power output levels.

E-AMC

MDCL

(continued from page 8)

The IBB has 85 transmitters with a potential
simultaneous broadcast of combined 18.970 kW on a
given day. Fig. 7 shows the comparison of electrical
cost in dollars spent for various MDCL technigues
within the IBB as of the end of FY 2011.

OPERATIONAL ISSUES

One site appeared to have a large drop in con-
sumption. The evidence was there to back this up.
The water pipes were cooler: less money was spent
on cooling, the power meters showed less power.
ete. In actuality, the power drop was possibly a

o]

Millions
~

Spending in Dollars by MDCL Type FY11

$6.74

$2.22

$0.63
=

cc™Mm

$0.35
==

ACC

$0.07

AMC AM bcc

bit too much. When a 500 kW transmitter is set to
operate at a nominal 250 kW and then AMC is uti-
lized. when peaks of modulation occur, the power
meter dips down into a region where tracking might not
be reliable. in this case 62 kW.

When the transmitters are switched from AM to
AMC, the carrier drops due to the manufacturer’s cir-
cuitry. Compensation should normally occur to bring
the power back to normal carrier power when there
is no modulation. So the problem in this case would
be saving more energy than necessary and potentially

Fig. 7: MDCL Costs by Type

hurting the quality of the signal at the fringes area.

An operational benefit for AMC would be a reduc-
tion in peak voltage. which lengthens the life of tubes.
capacitors or other components in the RF chain.

CONCLUSION
In summary. significant energy savings occurred at
the IBB after switching 19 transmitters to AMC in early

MDCL Sample Calculations Comparisons

fiscal year 2010 and an additional 28 in 2011. Further
savings are expected through reduced high-voltage
stress on components, cooling savings and possible
tube and capacitor life extensions.
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whoops

The local urban station upgraded their signal chain by adding the new AirAura 2.0 on-air
audio processor. Using Bass Tools in its new 2.0 Vorsis Bass Management System, getting that
virtual subwoofer floor-feel was a cinch - more solid, deep, cleancut, pants-rustling, gut-smacking
bottom end than they ever thought possible. So...word to the wise - WARN YOUR LISTENERS. ..
If you've haven’t experienced Wheatstone AirAura yet, now’s the time.

phone 1.252.638-7000 | wheatstone-processing.com | sales@wheatstone.com

See us at'NAB, booth C2615
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Two screws and a connector is all it takes. Got automation? IP-12 is hardware-ready. We offer a software driver
that works seamlessly with the most popular automation platforms to give you control right from the console!

And here’s how easy it is to set up the new IP-12 console: Unbox it. Plug it in. You're ready to go.
But don't let its simple setup fool you. It’s one very powerful little console...

Ready for enlightenment? Contact your Audioarts dealer, give us a call or visit us on the web today
to learn more about the power, flexibility and affordability of the IP-12.
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MDCL Operation Is a Winner for High-Power AM

Power-Saving Technology Can Make Even
Electricity-Hog 50 kW Stations Green

BY W.C. ALEXANDER

When my company began purchasing
solid-state AM transmitters back in the
late 1980s. we immediately began to sce
a considerable reduction in operating
costs. Solid-state transmitters. even the
carly ones. were considerably more effi-
cient than their tube-type predecessors.
Not only were the power amplifiers
more efficient. they didn’t require Kilo-
wialls of power to heat filaments. and
they didn’t have big cooling blowers
that likewise consume a lot of power.

In the summer months. the savings
were even greater because the heat load
was reduced and it didn’t take as much
air conditioning to maintain a safe oper-
ating temperature (although it might be
argued that tube-type transmitters didn’t
require as cool an environment as solid-
state designs).

Succeeding generations of solid-state
transmitters have become more efti-
cient. using fewer devices and a smaller
number of combiner stages to get the
final power output. Later transmitters
also employed higher voltages and
lower currents. which often resulted in
lower I’R losses in the DC wiring and
conneclions.

Perhaps one of the biggest improve-
ments we saw was the usc of Litz wire

AM Ground Systems Co,

in RE circuits. particularly in filter com-
ponents, which not only reduced losses
but also allowed for a much smaller
footprint. since large copper tube coils
were no longer required.

Current generation AM  solid-state
transmitters boast a range of 83 (o 90
percent AC-10-RF efficiencics: impres-
stve and very “green!”

A BETTER MOUSETRAP

With the cooperation of the FCC.
some  transmitter manutacturers have
gotten aboard with Modulation-Depen-
dent Carrier Level (MDCLL) technology.
which has been a staple in European
MW broadcasting for many ycars. In
just the last few months. stations have
begun 1o employ this technology and
evaluate its power-saving benefits and
effects on the signal.

As soon as the public notice came
out. [ tiled the required paperwork with
the FCC for one of our West Coast 50
kW stations. KCBC. which already had
an MDCIL. tansmitter in place. The
Media Burecau issued a modified license
within a few weeks and we were good
o go ... sortof.,

The issue for our digital AM station
was that the firmware in the Nautel
NXS50 we were using would not permit
simultaneous MDCL and HD Radio

operation. We could have simply turned
the digital carriers oft for a while to test.
but the good folks at Nautel got us a
firmware update that would permit both.

Our staft at the station got the update

installed and the MDCL turned on in

short order.

After considering all  the avail-
able algorithms. we opted tor

Output Power 52.65 o

kW the  Amplitude Modulation

Overall Mode 1BOC + AM ¥ Companding (AMC) algorithm

| ¥ Analog AM None with 3 dB of carrier compres-
AM Source AMC sion. Our station serves the Bay

| Format EAMC Arcu with a talk format from a
| Bandwidth i Hz Sile near Modesto. As a result.
Preemphesk R oEE .\Vhl]C' MOst of the service area
’ . ~ is within the 5 mV contour,

Dynamic Carrier Control AMC .
‘ AMSS Disable : The NX50 offers several MDCL

b DRM

algorithms to choose from.

e
FriFeb 10 2012 29 0 kW LR Modylatien Actwe bxcter: (A )
o = . -
13:09:47 - S ] wos 3 o +190%
£2.6 kW Mode | IBOC +AM | Hagnaude
_— - 4 —
Reflected | 003kW | Frequency | 670kH: o

Normatized To Carrier
Center Freq:670kHz

| — —
- R

AMC in action. Note that the instantaneous output power was 29.0 kW while the
nominal TPO was 52.65 kW, about 2.6 dB of compression.

it is also al a considerable distance
from the site. My concern was that

Construction, Evaluation
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Construction Services.

Firm quotes
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888-GROUND®

Contact us today for
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on any of our
services.

Reliable,
On-time Installation
Firm Quotes
Quality Workmanship

9/11/2001
WE STILL REMEMBER

recciver AGCs in the distant coverage
arca would pump up the gain (and thus
the noise) while the carrier was reduced.
thus lowering the signal-to-noise ratio
of the demodulated audio. That would
be unuacceptable.

As it was explained 1o me, the
British AMC algorithm takes care of
that by restoring full carrier power dur-
ing periods of low or no modulation.
thus holding receiver AGC levels where
they should be for the full-power sig-
nal. Further. with the sideband power
unchanged, the loudness and reach of
the station shoutd not be changed.

That is exactly what we observed. In
short. we have heard no discernible deg-
radation of the signal, audio or coverage
at all. analog or digital.

SIGNIFICANT SAVINGS
What we have obscrved is a big
reduction in our power bill.
We activated AMC operation  at
(continued on page 16)
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XL2 Analyzer

A high performance audio analyzer and acoustics

analyzer togcthcr in one efficient battery-powered W e
package. {acoustics measurements require optionat oot xin sedt - ziteur

microphone) Designed to close the gap between
handheld and benchtop instruments in performance
and features, it functions as an audio/distortion
analyzer with frequency counter; octave & 1/3 octave
real time analyzer {optionally up to 1/12 octave};
calibrated sound level meter; FFT spectrum anaiyzer;
polarity tester; scope mode signal viewer;

delay time and RT60 reverberation analyzer; and
optionally as an STI-PA speech intelligibility analyzer.

P Broadcast & Studio engineering

P Autoranging audio analyzer for service

P Studio and external acoustics measurements
P installations, Remotes and Live Venues

Incorporating:

P High {-100 dB) audio performance
» Ergonometric package with brilliant hi-res backlit displa
» RTA, Distortion Analyzer and FFT Spectrum analyzer in one

P Balanced and unbalanced audio inputs

» Monitor speaker, headphone output, tripod mount and shock jacket
P WAV file recording for later reference

» Data & setup memory storage and recall on micro SD card

ML1 Minilyzer
Analog Audio Analyzer

The ML1 Minilyzer is a full function high performance audio analyzer and signal

monitor that fits in the palm of your hand. The comprehensive feature set
includes standard measurements of level, frequency and THD+N, plus vU+

PPM meter mode, scope mode, a 1/3 octave analyzer and the ability to acquire,

measure and display external response sweeps generated by a Minirator or
other external generator. ]

Add the optional MiniLINK USB
computer interface and
Windows-based software and
you may store all tests on the
instrument for download

to your PC, as well as send
commands and display real time
results to and from the analyzer.

P Measure Level, Frequency, Polarity

» Automatic THD+N and individual harmonic
measurements k2 — k5

» VU + PPM meter/monitor

» 1/3 octave analyzer

P Requires optional MiniSPL microphone
for SPL & acoustic RTA measurements

P Frequency/time sweeps

P Scope mode

P Measure signal balance error

»> Selectable units for level measurements

DL1 Digilyzer
Digital Audio Analyzer

A handheld digital audio analyzer with the
measurement power & functions of more
expensive instruments, the DL1 Digilyzer analyzes
and measures both the digital carrier signal
(AES/EBU, SPDIF or ADAT) as well as embedded
digital audio. In addition, the DL1 functions as a
smart monitor and digital level meter for tracking
down signals around the studio. Plugged into
either an analog or digital signal line,

it automatically detects and measures digital signals
or informs if you connect to an analog line.

In addition to customary audio, carrier and status
bit measurements, the DL1 also includes a
comprehensive event logging capability.

» AES/EBU, SPDIF, ADAT signals

P 32k to 96k digital sample rates

» Measure digital carrier level, frequency

P Status/User bits

» Event logging

P Bit statistics

» VU + PPM level meter for the embedded audio

» Monitor DA converter and headphone/speaker
amp

P Audio scope mode

A complete range of handheld
audio measurement tools from NTI.
You may never need any others.

MR-PRO Minirator

High performance

Analog Audio Generator +
Impedance/Phantom/Cable measurements

} The MR-PRO Minirator is the senior partner to the

MR2 below, with added features and higher
performance. Both generators feature an ergonomic
instrument package & operation, balanced and
unbalanced outputs, and a full range of signals.

P High {+18 dBu)j output level & <-96 dB residual THD

P Low distortion sine waves

P Programmable stepped or glide sweep

P Pink & white noise

P Polarity & delay test signals

P User-generated custom test signals & generator
setups

P Impedance measurement & speaker power
calculation

» Impedance measurement of the connected device

» Phantom power voltage measurement

P Cable tester and signal balance measurement

P Protective shock jacket

MR2 Minirator
Analog Audio Generator

The MR2 pocket-sized analog audio generator is
the successor to the legendary MR1 Minirator.

It is the behind-the-scenes star of thousands of live
performances, recordings and remote feeds.

With its new convenient thumbwheel

control system and ergonometric package

design, the MR2 is the compact and economical
choice for a high performance analog source.

P Intuitive operation via thumbwheel and “short-cut”
buttons

» New higher output level (+8 dBu} & low distortion

» Programmable Swept (chirp) and Stepped sweeps

P Sine waves

P Pink & White noise

P Polarity & Delay test signals

P luminated Mute button

P Set outputs in Volts, dBu or dBV

P Hi-res backlit display

P Balanced and unbalanced outputs

DR2 Digirator
Digital Audio Generator

The DR2 Digirator not only generates digital audio
in stereo & surround, it is a channel transparency
and delay tester as well, all condensed into a
handheld package. Delivering performance &
functionality challenging any digital audio
generator made today, it produces all common
audio test signals with sampling frequencies up to
192 kHz and resolution up to 24 bit. The Digirator
features a muiti-format sync-input allowing the
instrument to be synchronized to video and audio
signals. In addition to standard two-channel digital
audio, the DR2 can source a comprehensive set of
surround signals.

P AES3, SPDIF, TOSLink, ADAT outputs

P 24 bit 2 channel digital audio up to 192 kHz SR

P Sine wave with stepped & continuous sweeps;
White & Pink Noise; Polarity & Delay test signals

» Dolby D, D+, E, Pro-Logic Il, DTS and DTS-HR
surround signals

P Channel Transparency measurement

P I/O Delay Measurement

P Sync to AES3, DARS, word clock & video
black burst

P User-generated test signal files
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(continued from page 14)

KCBC the first of November. When the November bill-
ing cycle closed at the end of that month, I was able to
look at the electrical usage for that month and compare
it to the same period for 2010. This showed a 21 per-
cent decrease in electrical usage and an $800 decrease
in the amount billed. That’s significant.

I looked at the December usage in early January and
found similar savings -- right at 21 percent -- for that
month as well (compared to December of 2010). And
as | prepared to write this, I checked the January usage:
It showed 23,988 kWh compared to 30,306 kWh for
January of last year, again, right at a 21 percent savings
in power (and $882 less in energy costs).

In late December of last year, we replaced the
16-year-old Nautel ND50 at KLTT in Denver with a
new NX50, the same model transmitter that we use at
KCBC. Within a few days of installing it, we got the
AMC working and I was personally able to observe the
effects of this on the sound and coverage of the station.

As with KCBC, 1 could not detect any observable
effects, even in the fringe area on the west side of the
continental divide. What I could detect was a 21 per-
cent decrease in energy usage at the site for the month
of January compared to January of 2011. That is right
in line with the KCBC savings.

Since those unqualified successes, we have added
two more stations to the MDCL list. Our 50 kW sta-
tion in Birmingham uses a 2000-vintage Nautel XL60,
which by itself does not have MDCL capability. The
good news is that Nautel offered us a firmware upgrade
to the AM-IBOC HD Radio exciter that drives the

KLTT Chief Engineer Amanda Alexander with her new
MDCL-equipped NX50 and trusty ND50 aux (also
capable of MDCL).

transmitter with all the MDCL algorithms in it. So we
jumped on that.

We applied for and got FCC authority, upgraded the
exciter and turned on the AMC with 3 dB of carrier
compression. As with the California and Colorado sta-
tions, we have observed no degradation in signal, cov-
erage or audio in either the analog or digital domains. |
don’t yet have power savings numbers for that station,
but my guess is that we will sce something in line with
what we have observed elsewhere.

We also activated MDCL on a 5 kW AM in
Birmingham, Ala. Presumably the savings will scale.
We'll be watching in the months to come.

DEMAND WARNING
One anomaly that I noticed on the KLTT electric bill
was that while total kWh was down 21 percent, the total

April 18,2012

cost was down only |1 percent.

It didn’t take me long to figure out why. I noticed
that the demand, which had been running right at 99
kW, dropped to only 90 kW for January. The reason
was that during the early days of January, we had to
operate both transmitters for testing. During this test-
ing, I had limited the ND50 to 10 kW, but we had the
new transmitter running into the dummy load at various
power levels for awhile. It only takes 15 minutes to set
the peak demand for the month, and that’s just what 1
inadvertently did.

That brought to light an issue. If we have to use
the auxiliary transmitter for more than a very short
period of time, we're going to face a big jump in the
electric bill if we run it at full power. At KLTT, we
had a solution — that aux transmitter, like the X1.60
in Birmingham, is driven by an AM-IBOC HD Radio
exciter. We performed the same firmware upgrade and
now the KLTT auxiliary is MDCL/AMC equipped. We
are good to run it at full power if needed, without any
peak demand penalty.

KCBC’s aux, also an ND50, does not have an
AM-IBOC exciter that we can upgrade, so the solution
there is to simply limit its maximum output power to 25
kW . If our chief engineer needs to test it at full power
for any reason, he can do it on the generator.

We will undoubtedly continue to learn more about
MDCL. We may experiment with some of the other
available algorithms to see what their advantages and
liabilities are. But at this stage, | am prepared to call
this experiment a success. | can’t see ever going back.

W.C. “Cris" Alexander is director of engineering at
Crawford Broadcasting and a past recipient of SBE's
Broadcast Engineer of the Year award.
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What will you do with all the extra rack space?

EXCLUSIVE “UNDO"” TECHNOLOGY
Restores peaks and dynamic range to
poorly mastered source material.
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What’s All This About DSOs?

Rigol Delivers Powerful Measurement Capabilities at Modest Price

BY IRA WILNER

I own two analog scopes: a B+K
Precision 100 MHz dual trace portable
that | bought back in the 1980s and a
Tektronix analog storage tube mainframe
scope with high-performance plug-ins
acquired at an electronics flea market in
the early 1990s for pennies on the dollar.
The Tektronix is a very heavy beast.

The other day. I got an email from a test
equipment dealer about a line of Chinese-
designed test equipment under the trade
name Rigol. This company offers test
equipment at drop-dead prices compared
to the big players in the U.S. and Europe.
Its product line runs from entry-level
to mid-level equipment including DSOs
(digital storage oscilloscopes).

When handheld DSOs not much farger
than multi-meters were introduced. they
became an instant must-have toy for
some field service engineers. | was never
impressed with them. Most had hard-to-
see monochrome LCD displays. as well
as poor resolution and frequency response
due to insufficient memory and process-
ing speed. Even the carly bench DSOs
suffered from dead-band issues and other
digitization problems. making them less
suitable than traditional analog scopes
with CRTs for many measurement needs.

DSOs have matured. and it’s rumored
that Rigol is the OEM manufacturer
for Tektronix’s entry-level DSOs among
other test equipment products. A 100
MHz dual channel DSO with a | Giga-
hertz sample rate. serious memory depth
and lovely color LLCD display selling for
just short of $400 would be amazing if it
really worked.

Fig. 1: Side View of Rigol DSO vs. Analog Scope With CRT

DIGITAL VS. ANALOG

When it arrived. [ put it through some
paces that evening without even crack-
ing the manual. It is outstanding. The
on-screen measurement information. the
automatic scaling for whatever signal you
throw at it. the intuitive control layout and
menus make it a winner. It effortlessly
displays 2-3 cycles of a 100 MHz RF car-
rier while my so-called 100 MHz analog
scopes struggle to paint viewable images.

Analog scopes have a fairly complex
set of controls to set triggers. signal
gain, position on the CRT screen and
relative calibration to a scale bezel. Try
something a bit more involved such as
a measurement requiring dual time-base
with delay so you can simultaneously
view a large and a small portion of a
wave form. and you have lots of controls
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to adjust to get it right: sweep start offset.
sync level, trace delay. trace position.
intensity. etc. Even the simple act of dis-
playing two waveforms at once requires
operator decisions on the analog scope.
For low sweep rates. you need to choose
chop. rather than alternate to share the
one CRT with two or more input chan-
nels. For high sweep rates. you need to
choose alternate else the waveforms will

be chopped into broken dashes. And if

you need to store a transient signal, your
choices can be limited. With an analog
storage scope. the image would blur and
fade as the seconds went by unless you
had a screen camera and film.

Or you might have had an analog
scope with an expensive but shallow
digital memory and limited speed digi-
tizer. The top-of-the-line Tektronix ana-
log scopes had measurement cursers and
on-screen display of channel gain and
sweep delay if you equipped them with
the deluxe versions of their plug-ins.

DSOs do everything from the get-go.
The signals are digitized and stored.
Changing sweep rate is a memory
record and readout issue. As a result,
DSOs show lots of on-screen numerical
measurements in the voltage and time
domains. and they can do advanced
math routines such as peak-to-average
ratios, sums and differences between
signals, multiplication of signals and
fast Fourier transforms converting time
domain to frequency domain displays.
Press a button and in seconds a DSO
will acquire a signal and adjust all of its
parameters for best results. You can even
view unrelated signals on both inputs by
selecting alternate in the trigger source

Fig. 2: Rigol Scope With Dual Waveform
Dual Sweep

AN
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Fig. 3: B+K Scope With Two Waveforms

menu. Then each waveform will have its
own sweep rate suited to its frequency.

If you are an old-school engineer who
learned how to explore electrical signals
with a conventional oscilloscope. a well-
designed DSO will knock your socks
off. but only after you forget what you
know about analog scopes. After a half-
hour of experimenting. | was able to put
my new DSO through its paces without
ever cracking the full manual. which is
not delivered in print form. Controls and
menus are quite intuitive.

MEASUREMENT SHOOTOUT PART |

I experimented with setting up a sim-
ple dual time-base mode on my analog
scopes. I'll admit to being a bit rusty. It
took me [0 minutes to get a stable pair
of displays. The same signals fed into the
DSO took about five seconds o acquire
including the time to press the correct but-
ton in the right menu screen. No contest!

The front panel of the Rigol DS1102E
looks like a normal analog scope. It even
has two groups of identical looking con-
trols that would normally be two signal
input channels of an analog instrument.
One group controls horizontal activity,
sweep rate or display magnification in
the time domain while the other con-
trols amplitude of the displayed signals.
Waveform channel 1 or 2 amplitudes
and positions are controlled one at a
time by selecting the CHI or CH2 but-
ton. Note other models give you two sets
of vertical amplitude/scale knobs rather
than sharing one. but at the cost of other
controls or increased front panel size.

Press the horizontal scale knob and
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the display instantly changes to
dual sweep mode. where you can
home in on a small portion of the
waveform and magnify it and dis-
play it below the main trace. No
need to reset vertical position as
it happens automatically. There is
hardly any need to fool with the
trigger sync levels, unless you want
to intentionally offset the trigger
point. It locks to the waveform as
stored in its buffer and the display
parameters are calculated mathe-
matically on the fly.

Physically the Rigol looks like
my B+K scope but with 3/4ths of
its rear body sawn off. See Fig. |.
The front panel has a similar size
screen. See Figs. 2 and 3.

So. how does its signal capture
compare to an analog scope? My
100 MHz test signal is full of AC
hum due to some tired electrolytics
in the generator’s power supply.
The B+K analog scope shows it as
a fuzzy 100 MHz sine wave whose
thickness varies as you change the
lock-in position of the trigger cir-
cuit. The Rigol DSO shows it as a
sharp 100 MHz sine wave that is
drifting up and down at a leisure-
ly rate as though it were beating
slowly with a 60 Hz component.
Trigger point does not change this

Upp(l) = 696ml

IS 120mY 13

F 0 -134mv

v

Upp(2) =strts

Time 50.00us @0

Fig. 4: Rigol DSO exhibiting 'steps’ in waveform.

Fig. 5: Even ancient analog scope shows smooth
waveform trace — advantage analog.

display. Force the sweep down to a
low frequency and switch the sync
to line frequency and voila. you see
a stable 60 Hz envelope on the RF.
When you make an adjustment there
might be a very slight screen lag:
after all. the signal is being digitized
and processed before it is converted
into an image. Most of the time, there
is no noticeable lag. The only glar-
ing exception is when you remove a
signal. The last sweep will remain on
the screen for a couple of seconds as
the scope goes into hold mode while
it waits for the signal to come back. |
suppose you could press the stop but-
ton and then save it before it vanishes
forever.

MS0 PART Il

There is one drawback with DSOs.
at least the low-cost instruments. The
LCD screen resolution cannot com-
pete with an analog CRT. As a result.
unless you display as large a wave-
form sample as possible with a single
cycle showing. you will see stair steps
in the trace. which could mask tiny
glitches or make a clean smooth sig-
nal look a bit dirty. Should you con-
tinue to keep an analog scope around?
Maybe. But the benefits of a DSO are
so overwhelming it’s worth making
the jump.

Fig. 4 shows a bitmap capture from
the DSO. Notice the raster image jaggies
compared to the continuous vector beam
drawings of the analog instrument in Fig.
5. Notice the DSO’s improved screen
draw when selecting a faster time-base.
which results in a larger waveform and
reduced screen aliasing. Fig. 6.

Fig. 6: Expanding the waveform trace to
show fewer cycles improves the image
on the DSO.

Let’s try a more complex setup. two
unrelated waveforms being measured and
viewed at the same time on our dual trace
scopes. We'd like to use different sweep
time-bases so we can acquire sufficient
wave-shape detail for both images even
though one is a much higher frequency
than the other. I chose a | kHz square
wave from a scope calibrator and a 9.6
kHz sine wave from an audio generator.

(continued on page 20)
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OSCILLOSCOPES

(continued from page 19)

Here's how the scopes fared. The
DSO images (Figs. 2 and 7) made the
process look easy. Setting the trigger
menu to alternate and dialing in the
desired time-base rate for the second
channel is all that it took. Notice all
the detailed measurement data on the
display, instrument is in stop mode to
hold the image for storage. both wave-
form triggers are set tor zero crossing
0.00 uV. Peak-to-peak voltages of both

£ B 0.00. E 2]

o

S0.20us

Vep(1)= T12myY

CH1~  200n jCH2 38 T1+40.00005 ¥+
Fig 7 Effortless display of dual
timebase traces referenced accurately

to 0 volts — advantage digital.

waveforms are shown along with each
channels amplitude value per grid line
and sweep times per grid line.

The Tektronix analog mainframe was
able to do much the same. but only by
showing duplicates of both channels.
first at onc time-base and then at the

second time-base. Careful reduction of

wavetform height and screen position
was required to be able to capture a
similar but much more cluttered display.
See Fig. 8. Note the on-screen readouts
of both time-bases and the vertical scale
of the first channel.
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In comparison. the B+K analog scope
failed to duplicate the screen on my
first attempt as the dual time-bases are
linked such that the B time-base cannot
be slower than the A. Sce Fig. 9. As you
can see. Time-base B would be too fast
for the squarc wave on channel 2 if we
sped up time-base A to permit only a
few cycles of the sine wave on channel
I to display. You cannot randomly select

*

any time-base rate. You
have to assign the lower
frequency wavetorm to the
first input channel. Thus.
when 1 reversed the scope
probes. we get the results
depicted in Fig. 10, which
more closely matches the
DSOs display.

(continued on page 21)
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Fig. 10: The display now shows what the DSO does
but the high frequency sine waves are dimmed —
advantage digital.

PRODUCT CAPSULE

RIGOL DS1102E
Digital Storage Oscilloscope

Thumbs Up

+ Quick automatic waveform
acquisition

+ Multiple on screen measurements
negate the need for a multi-meter

+ Measurement and setup storage
to internal or external memory

+ Easy-to-read accurate color LCD
display

+ Compact and lightweight

+ Very inexpensive; price/perfor-
mance ratio is amazing

Thumbs Down

- Input channels share one set of
controls

- Waveform display can be a bit
choppy due to segmentation
Fan is a little noisy

- No storage pouch for probes or
other accessories
No hard-copy manual

Price: $399

CONTACT: Rigol USA at (440) 232-
4488 or (877) 4-RIGOL-1 or visit
www.rigoina.com
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(continued from page 22)

entirely). Some years ago. when it became clear that [Pv4
numbers would eventually run out, some workarounds
were implemented as a stopgap measure.

IPv4 has 32-bit addresses. permitting 4.3 billion dif-
ferent values. from 0.0.0.0 to 255.255.255.255. Certain
blocks are reserved for private networks: the familiar
group from 192.168.0.0 to 192.168.255.255 is just
one example. These addresses cannot be routed on
the Internet. In fact, if a data packet makes it onto the
Internet with one of these 1P numbers as the source or
destination, it's called a “martian™ and is slaughtered.
Who says geeks don’t have a sense of humor?

Your network could have a printer at 192.168.1.200
and mine could have a video camera at the same address.
Since our networks are isolated from one another, we can
both use the same block of numbers without a contflict.

Here's the key. Since these networks are isolated.
continuing to use IPv4 on a private network is going to
work fine: the biggest thing is to ensure is that your con-
nection to the Internet will work OK. Now. your ISP may

OSCILLOSCOPES

(continued from page 20)

Unfortunately the B+K scope when alternating
sweep time-bases does so at less than the lower
sweep rate. This is why a camera shot of the screen
shows the faster sine wave as being much dimmer
as it is blanked much longer than its writing speed
and it repeats less often. So it appears darker to the
photographic camera. which is not integrating the
image over as long a time as the human eye. To the
naked eye. both waveforms are alternately flashing
on and off.

LEARN ANALOG, BUY DIGITAL

So which scope would you prefer most of the
time? Analog or DSO?

The digital age tends to remove us from the touch
and feel of the real world that we learned to under-
stand with our own senses and analog tool extensions.
For that reason. I firmly believe analog scopes should
continue to be used in education to acquaint students
with the concepts they are measuring and the func-
tions used to acquire those waveform measurements.
After students get a physical understanding of the
process. they can graduate to DSO tools with all of
their hidden processes and measurement advantages.

Like all modern digital devices. the Rigol can
output measurement files and screen shots to a host
computer or even directly to a “Pict-Bridge™ capable
color printer. It can also be used on an assembly
line where it’ll provide a go/no go contact closure to
automatic test equipment. Physically the unit has little
depth. No need for it as there is no long-necked CRT
in the cabinet. The case is made of sturdy plastic. but
the innards are housed within a shielded metal chas-
sis. It has a good heft to it for something as small as
a table radio. Even so. it weighs a tiny fraction of a
traditional oscilloscope.

It comes with two switchable [X/10X probes.
amazing when you consider that a pair of name
brand probes would set you back almost half the
price of the DSO itself.

Ira Wilner is director of engineering at Monadnock
Radio Group, Saga Communications in Keene, N.H.

assign your Internet connection an IPv6 number in the
near future. But again, it’s your choice in-house. Don’t let
anyone tell you otherwise.

THE ADVANTAGES OF IPV6

Everyone focuses on the much larger [Pv6 numbers,
so let’s get that out of the way first. The addresses are
128 bits in size, allowing up to 340 undecillion(!) differ-
ent address numbers. How’s that for killing a shortage?

IPv6 addresses are written as eight 16-bit blocks
separated by colons. in hexadecimal (base 16. or “hex” if
you're a geek). One, and only one. string of consecutive
zeros can be replaced by doubled colons. For example. all
of these IP addresses might point to the same host:

1IPV4: 192.168.1.200

IPV6: fe80:0:0:0:0:0:c0a8:1¢8

IPV6: (abbreviated. leading zeroes replaced with
doubled colons) ::ffff:0:¢c0a8:01c¢8.

(By the way. this is just an illustration. Don’t just
assume that you can use Windows' Calculator program to
convert "192.168.1.200™ to hex, add the “fe80:0:0:0:0:0"
prefix and call it a day!)

The complete IPv6 specification has several other
advantages. I'll briefly mention a few.

First. IPv6 supports more efficient routing. The upper
portion of the IP address is a “prefix™ that tells an [Pvé6-
aware router, on the fly, where to send the data. Rich.
complex and layered routing schemes can be imple-
mented easily with IPv6.

Second. it's more secure. IPSec. or Internet Protocol
Security, is mandatory and no longer optional as it was
with IPv4. Everything on an IPv6 wire is encrypted and
validated.

Third. you no longer need Network Address Translation
(NAT). At present. the usual setup is for your 1Pv4 inter-
nal network to access the Internet with a router/modem
that does this for you (sce “The Mysteries of Network
Masquerading.” RWEE, Aug. 31, 2010). Once everything
is [Pv6, NAT will no longer be required. Smaller facili-
ties (and remember, that’s who I'm targeting here) would
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probably never notice the difference. but someone with
hundreds of computers accessing the Internet might see a
dramatic increase in performance.

Those network admins who've already converted to
all-IPv6 claim that it’s actually easier once you get used
10 it, because of other advantages such as auto configura-
tion. If you have a huge internal network. the security and
efficiency alone might make it worth the expense.

SUMMARY

Remember: think. “Internet. [Pv6: but in-house. stick
with what we’ve got.”

Now. when buying new equipment, you should opt
for hardware that can do both IPv6 and IPv4. You may
have to disable the IPv6 for now. But that way you'll be
ready (or readier, anyway) when you finally make your
in-house transition to IPv6.

The key point that you need to take away from this is
that there is no need to panic. For the Internet, yes. you
should become familiar with IPv6. Talk to your ISP and
hosting provider(s). For your internal networks. though.
it's up to you. IPv6 offers some real advantages over IPv4,
but if you have a lot of [Pv4-only equipment — as we
do — you’ll probably decide just to “let it ride™ for now.

And do read up on IPv6. I've only scratched the sur-
face here. Good luck!
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Let’s Demystity This IPv6 Thing

Is it Time to Convert

Everything on Your Network?
BY STEPHEN M. POOLE

Welcome to the future!

A great deal has been written about Internet Protocol
Version 6. You've no doubt heard that we’re running
out of IPv4 addresses (the familiar "xxx.xxx.XXX.Xxx"
numbers) and that IPv6 is the answer. IPv6 also has many
enhancements and improvements over the older v4.

But if you're like me. maintaining one or more small-
to-mid-sized IPv4 networks. you might wonder: What's
the bottom line? What do I need to do to get ready?

First, I disclaim: If you have a huge. conti-
nent-spanning network. what I say here may
not apply to you. (Then again. you've prob- q
ably got a full-time IT staff to worry about it
for you.) I'll gloss over a lot of detail too. My
purpose here is not to explain the actual IPv6 speci-
fication: it’s to help you make an informed decision about
how and when you begin your own upgrade. As usual,
you should do a Web search for more information.

But if you want the quick, dirty bottom line, go stand
at the Internet gateway for your building. For most of
you, it’ll be the router/modem supplied by your ISP,

Look out onto the Internet and think, “IPv6 Land.”

Now turn around and look at your in-house network.
Think. “MY land. I decide.”

Yep. it's that simple. If everything in your facility is
chugging along fine with 1Pv4, there’s no hurrv. If you
really wanted to, you could elect not to use TCP/IP at all.
I'll admit that’s not likely, but keep that in mind when an
“IPv6 Consultant”™ calls and insists that you need to pay
big money to convert everything right away.

I just angered some IPv6 fanbois by saying that.so I'l]
compensate by covering some of IPv6’s advantages later.

CONFLICTING INFORMATION

There’s no way to predict the future. IPv6 proponents
insist that it"ll be ubiquitous and worldwide within a few
years at most. But there are many people — including
yours truly — who wonder about that. Ironically. third-
world nations may be the first to reach 100 percent on
IPv6, because they're still building their Internet infra-

structure. They don’t have tons of existing IPv4 equip-
ment that will need replacement.

Many of us do. Our stations have installed 1Pv4-only
microwave data links for use as STLs. Our Wheatstone
Generation 6 system is IPv4-only. We will not even con-
sider upgrading these for some time. No doubt you can
provide your own examples.

There are ways to make IPvd and IPv6 coexist on
the same network. but the folks who've actually done
this warn that it isn’t perfect. You will have problems
with it. For smaller networks. it’s probably not worth the
expense. time and bother.

You need to have a serious talk with your Internet ser-
vice provider about their IPv6 migration. If you host your
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The Tieline Genie codec is IPv6-enabled.

websites elsewhere. talk to your hosting provider as well.
If they 're rolling out IPv6 soon. you obviously need to ask
them for an IPv6 address and the required dual DNS (ie..
both IPv4 and IPv6) entries right away.

But do have that serious talk. Yes, the last block of avail-
able IPv4 addresses was assigned in February 2011. When
those numbers run out. it’l either be IPv6 or (as I suspect) a
hot market will develop for available IPv4 values!

For the record. I haven't found a single ISP or host-
ing provider who requires IPv6 at present. There are still
plenty of 1Pv4 numbers available here in Birmingham.
Your mileage will vary and your city may be different.

There’s one other thing you need to consider (and
talk about with your ISP). It you are given an IPv6-only
Web presence and DNS entry. people who are on IPv4-
networks may not be able to get to your website. For the
record. I have talked to several ISPs about this and none
of them was able to give me a satisfactory answer about
how this will actually be handled during the transition.

The fact that so much of this is still up in the air alone
should be enough to give us pause. Yes, IPv6 is coming
... but let’s do this on owr terms and according to our
own timetable.

Broadcast equipment vendors give mixed responses
on the subject of IPv6 as well. At the urging of our editor,

I sent several requests for information: Where are you at?
Are you planning to roll out IPv6 and if so. when?

I only got two responses, from Comrex and Tieline.
They were markedly different.

Tieline has been IPv6-ready for some time now. It you
get to a remote site with IPv6-only Internet access, you
can plug and play. You're ready to go.

Comrex. on the other hand. is where [ suspect most
vendors are. They're ready at the hardware level, need-
ing only a “flash” update or firmware upgrade to make it
fly. Tom Harnett of Comrex provided this gem of a quote
when [ asked for further information:

“Comrex products all utilize software stacks that are
fully IPv6-capable, and support will require some changes
to the user interface firmware of our devices (e.g.. to
enable fields for longer static IP addresses). All our prod-
ucts are field-upgradable, so these user interface changes
will be easy to apply when required. We actually haven't

released any IPv6-capable firmware to date for

one reason — it hasn't vet been requested by

a single customer [emphasis mine]. We are

readying major firmware releases including

these changes this summer, and will have firm-
ware ready on request for customers needing IPv6
compatibility before then.”

HOW INTERNET ABDRESSSES ARE ASSIGNED

My “bottom line” rule is possible because of a very
important distinction. The “shortage of IPv4 addresses™
is primarily on the Interner.

Internet addressing is overseen globally by IANA.
the Internet Assigned Numbers Authority. They decide
which blocks of addresses will be used for which purpos-
es. Some are assigned to each region, where a subordi-
nate authority takes over. In North America, it's ARIN:
the American Registry for Internet Numbers. If you're
curious. the assignment data is online. For example. you
can go to www.dnsstuff.com and enter any IP address to
find out who “owns™ it.

ARIN has granted to our ISP, Hiwaay Intorma-
tion Services, all IPv4 addresses from 216.180.0.0
to 216.181.255.255. Hiwaay, in turn, has leased
216.180.115.25 to us for a mail server. We “own" this
address: no one else can use it on the Internet.

PRIVATE NETWORK VS. THE INTERNET
Each host or device on any network must have a
unique address (whether IPv4. IPv6 or something else
(continued on page 21)
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The new drive time

It’s time to drive listeners to YOUR station. Here’s the first step...

People say it's never been tougher to be in radio. We look at it a little differently. We think, while the
challenges are great, there have never been more opportunities for radio than there are today. First,
though, you need solutions that can handle ideas you haven't even thought of yet. Solutions that can

enable your creativity without limitations. That's WheatNet-IP's Intelligent Network. With it, you're
ready to drive your listeners to places they’ve always wanted to go but never knew how to find.
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See us at 'NAB, booth C2615






