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* Ampegon Mini Overview
* New DRM applications :-
* Cost effective information to the high seas!
 Disaster Recovery - DRM to FM rebroadcast
* DRM over SW - Signal coverage and energy advantages

* Updated High Power SW transmitter range (100 — 500kW)

* New fully solid state “low power” Shortwave Transmitter series.
TXW-2006-SSA
TXW-2012-SSA
TXW-2025-SSA
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Group-Organization

Ampegon S&T Co. Ltd.
Beijing
Ampegon AG
- (Australia)

Melbourne
~— Sales & Service Offices

Ampegon UK Limited

London

v
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Ampegon Group Product Portfolio

Transmission Antenna Scientific Green
Systems Systems Applications Technologies

. Shortwave e SW Broadcast o RF Amplifiers . Photovoltaic (PV)
Transmitters Antennas «  High Voltage Power P(;\l/;iis

] Medium wave/ Long o LW/MW Broadcast Supplies & Modulators
wave Transmitters Antennas * Development of Project

o Digital Low Level RF Rights

] DRM Equipment e LF/VLF Antennas eProducts for Industrial
. Broadcast Control e Towers and Masts
Systems and Medical

e Transmission Applications

Auxiliaries
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European X-FEL Hamburg, Germany: DESY
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* Project Overview Europe’s longest x-ray source (3.4 km)
* Electron energy: 10 GeV to 17.5 GeV, expandable to 20 GeV
» Total costs: 986 M€ (10 beamlines)

* Time plan
Construction begin: Summer 2008
Commissioning: 2013
First experiments: 2014

* Development and delivery of Prototype Klystron Modulator System, 2008
« 12 kV, 2000 A
* 1.7 ms pulse duration at 10 Hz repetition frequency
* 24 switching modules, each providing min. voltage of 545 V
* Design criteria: maximum modularity and maximum redundancy

8/27/15
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European X-FEL Hamburg, Germany: DESY
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* Full system configuration tests of prototype at DESY site including cable, pulse
transformer and klystron: 2009 / 2010

* Delivery of 22 units within 2012 / 2013
* Delivery of 7 more units 2013/ 2014
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Customer References in Science and Research

Fusion Industrial Medical Accelerator
Research Applications Applications Research Labs
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Transmission Systems
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Engineering - System Optimization

Transmitter

Typiesl Maasurad EMicincy Figures on Various 308 K4 Thomson Transmitiees

..................

Feeder Lines

Antenna

. * ground losses

. * ohmic losses
. * Radiation losses

Radiation

——
e
S

o,

Perfect Coverage !

Reality with slewing
“rotating beams”

Tl TX n Feeder Tl Antenna Tl Radiation Tl Total
Modern TX: 75 to | Best: 95 % 98 % Perfect Design: 99 % Best: ~70 %
80 % Very Often: 70 | Very Often: 95 %| With Shielding: 70 % Very Often: ~
Older TX: 50 to 55 % % 25 %

SVStem Efﬁdency: nTransmitter X TlFeeder X nAntenna X nRadiation
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Shortwave Transmitter Range
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*Exceptional overall efficiency
*Menu-driven control system
Computer assisted operation
*Digital signal processing

*Full remote control facilities
*All transmitters DRM capable

High Power :
100 kW, 250/300 kw, 500 kw

11
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SW Broadcasting Antennas
A full spectrum of frequency ranges & configurations

Shortwave Broadcasting Antennas

* Fixed curtain antennas
* Rotatable curtain antennas
* Fixed log-periodic antennas

* Rotatable / Inclinable log-periodic
antennas

* Omni-directional antennas
* Associated RF circuits

8/27/15 12
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Station Control System: Master Series Il
Offering solutions tailored to meet any automation needs

8/27/15
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Off shore Data and Voice delivery
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News on the ship via
Digital Radio Mondiale
Digital Shortwave

ENABLING MEDIA INNOVATION ‘_5: = D @ & (E?”
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NAVY and Off shore broadcast

e Current Situation Poor information available at sea
(to late, to slow, too expensive)
 The Solution DRM wide coverage and digital transmission
« The Advantage High Quality and cost efficient and live
broadcast
 The Service High level service and encryption also possible
Technical implementation: the route to the ship s

Encryption and formatting of —» Broadcasting Ship
the MDI stream ..
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Off shore broadcast services

* DRM solution Wide range of

audio, data or small scale video service for on board usage

Encrypted |P transmission for the Navy

Utibisation of shortwave RHeception via DRM-
receiver antennas the OT70D ORM BoardMNetServer
receiver
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|P feed into Data service
onboard
IP netwaork

e
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Audio feed into Radio service
onhoard infercom or
WHE in the camp

L]

Videa feed into Videc servica
onboard broadband
cable network
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Off shore broadcast coverage

* DRM coverage for wide area

* Free selectable coverage with
rotatable antenna system

* Independent broadcast and local
broadcasting centre at home
base

* Civil and other ships like Cargo
are included in the coverage

Cruise ship "MS-Bremen" from Travemiinde to Nome

Reference: Volker Behling and Michael Ptz Media Broadcast Germany .Drm
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MPEG xHE-AAC - Extended HE-AAC

Extended HE-AAC
HE-AACv2
HE-AACv1

Unified Speech and

AAC-LC SBR Audio Coding

— Equally suits speech and music coding at very low bit rates
— MPEG/ISO standardised in 2012

— Applications:
Media download (mobile devices), Streaming, Digital Radio, Mobile TV
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DRM Key Features
More choice for listeners . Automatic tuning
— Upto 4 programmes on 1 frequency  — by station name, no longer by frequency
— Simulcast analog / digital — re-tunes when leaving coverage area
Excellent audio quality - Emergency warning & alert
— No distortion — All stations switch, present audio
— Stereo and 5.1 surround sound and text information

Multimedia Applications
— Great listener benefits
— Extra revenue opportunities for broadcasters

Good coverage area and robust signal
— Supporting SFN (Single Frequency Networks)
— Green and energy efficient
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- hits

Preparatory Crisis / Post-
General Rescue Disaster
Education Support Services
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DRM EWF - Functional Overview

Digital Radio EWF -
Emergency Warning Feature

Emergency alert ' WHEE, penen

vorschau

sentto all [Progranmape ==
digitalradio receivers
. \

Supporting
long-distance
EWFcoverage
from outside
disasterarea

Emergency Broadcast

» Information in English
&Y & G (Hindi)
17 {Z B | Information in English

Info au

What is going on?
A ffected o

disaster
area

Which area is affected?
» What do I need to do?
Where can I get help?

L.Receiverswitches onandforre-tunes automatically
2. Visuallacoustic signaling
3.Alarm announcement+
multi-linguallook-up textinstructions via Journaline
(serving non-native speakers + the hearing-impaired)



AMPEGCN o®
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Example of DRM Rebroadcasting
Radio New Zealand International
) Operating in DRM since 2006 for aprox

ot | 19 hrs each day.

Servicing 10 islands with the Ampegon
100 kW shortwave DRM transmitter
installed near Taupo, New Zealand.

Re-broadcast on AM and FM via RNZ's
partners in the Pacific.

Easily received on portable DRM
receiver with simple whip or wire
antenna.

8/27/15
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EWF for Digital Radio - Disaster Stages

- hits

Preparatory Instant Crisis /
General Warning Rescue
Education Dissemination Support
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DRM to FM rebroadcast for Disaster Recovery

* DRM to FM audio transmission chain

 Use wide coverage with DRM

* Receive in the DRM signal direct in the coverage area
 Rebroadcast in FM at local are with two audio channels possible

Frequency

i =

I \ log
\ 100 kHz 1 MHz 10 MHz 100 MHz 1 GHz /
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DRM broadcast transmission

DRM broadcasting chain
High quality signal distribution
Direct reception possible in coverage area

Long distance

Audio Audio Content MDI Stream DRM V/Q Signal DRM DRM30 %

Analog /digital RF signal
Source Server Modulator Transmitter

8/27/15 25
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DRM broadcast reception

* Reception and conversion to two FM audio Service

o D!'m

DRM

2 audio service

Analog FM

Long distance

RF signal
DRM30

DRM
Receiver

FM audio channel |

FM audio channel Il

| FM Transmitter

FM Transmitter

short distance

RF signal
FM 1

\V FM Receiver
RF signal

FM 2

F;

o o o ) ()

10

E====t @

===
[ FM-Receiver
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DRM broadcast setup

DRM configuration with one Multiplex in the Ampegon Content Server

Two audio service possible with additional data service included lie
Journaline and text messages

Two audio encoding in HE-AAC parametric stereo or xHE-AAC full
stereo service or very rugged MONO. (for disaster recovery)
Standard 10kHz RF broadcast bandwidth

DRM 10kHz 2 Service Multiplex | Edit | ( @ Remave | (! Check+Save
BRI Seriees: A DRM Service A B DRM Service B 0 D
Englizh (E gl h] Edurc; n from Switzerland Englizh (E gl zh) Mews from Switzerland
e |d: U 1001 (4097) e Id: Q1002 (4092 )
Audio_1 [Audio] Audio_2 [Audio]
+ Text_M ge_1 [Textiessage] + Text_Message_2 [Textiiessage]
@ Journaline_1 [PAD-Data] @ Journaline_2 [PAD-Data]

DR Channel Parameters:  Robustness mode & (DR, 10 kHz, long (25) interleaver, MSC mode 64-QAM, S0C mode 4-QaM, Protection level EEP: PL=3 [0.78] {lowest protection,
highest bitrate)

DRift Channel Capacity: fhax. net bitrate: 34760 bps  Unassigned bitrate: +120 bps

| 15880 bps 15880 bps 2880 bps (27120

MOl Qutput: ® dep.udp.pfe: /410011, 152, 99: 50000 2fec=1s3pread=0. 4
Transmission offset: 1.2 5
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Ampegon DRM-RD broadcast system

* Professional receiver DRM receiver front end equipment

e Audio decoding in HE-AAC or xHE-AAC

* Two service reception and direct processing possible

 Complete rack and outdoor system and photovoltaic supply available

 System TFM-3-30 with DRM reception and audio decoding service and
30W FM power for local distribution

DDDDDD

Indoor TFM3-30 56cm x 53cm x60cm
Outdoor (air conditioned) TFM3-30 - AC 56cm x 53cm x70cm
Photovoltaic supply TFM3-30 - AC - PV 56em x 90cm x70em

+ PV module
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AM Energy consumption (MW or SW)

AM modulation

AM spectrum

* AM Carrier > 66% of energy
* P-USB and P-LSB <33% energy
f * AM reception level > 47dByV

B
DN

dS1-d
Ja1ed-4 o
asn-d
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Analog Energy consumption (MW or SW)

AM modulation

AM spectru

* AM Carrier > 66% of energy (no content)
* P-USB and P-LSB <33% energy (content)

* AM reception level > 47dByV

Ja1ed-d o

8/27/15
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DRM energy consumption -

DRM modulation

DRM spectrum * Eliminates wasteful AM carrier!

* All energy carries information (content)

. *33% of analogue power. (17% per programme!)
f with 2 programs via XHE-AAC

J=l4ied
nnw

* Also DRM reception level > 35dByV
(16QAM most robust)
or 39dByV (64QAM) according ITU BS1615

8/27/15 32
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Coverage - FM vs DRM30

15 FM transmitter

FM Coverage

Min. 15 x 10kW FM
(X

8/27/15

1 DRM transmitter (MW)

DRM Coverage
100kW MW transmitter __

-> 40kW DRM _~

| 600km |

33
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Coverage Example — 10 kW TX’er (5kW DRM power) Short Wave (Myanmar)

PYINMANA [Dipol ]

areadata

BOE SOE 100E

110E

Z0R

B0E

10K

SOE 100E
a 500 1000 1500 2000

2500

3000

110E

10kW Odeg 15ut 4.000MHz JUN 80ssn

100

3500FM

8/27/15

DBU

areadatal\default\myanml.R16

Version 08.0121W

REC533

Fleld Strength
Medlian
[dBu]l

>

>
Analog — 1S ] > sa
>
DRM — > >

CCIR coefficients
flx €1 gridsize

At Night (9:30 p.m.)

NTIA/ITS

34
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Coverage Example — 10 kW Short Wave (PNG)

Port Moresby [LP-Omni : ] 10kW 290deg 12ut 2.400MHz AUG 60ssn DBU
areadata areadataldefault\lptest.R15
130E 1408 1508 160E Version 15.0506W

REC533
Field Strength

Median

[dBu]

I > 6o
. - 50
o Analog —pP ] > 45
DRM—P 1> 4
< 40

(with safety marglni
Min= 24.00
Max= 56.80

CCIR coefficients
61x 61 gridsize

At Night (9:30 p.m.)

130E 140E 150E 160E

0 500 1000 1500 2000 2500 3000 3500 4000KM
! ‘ . ! ‘ ‘ ‘ NTIA/ITS
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 Updated tube based High Power

TXW-2100
TXW-2200 / TXW2300 uoldn
TXW-2500

* New control system platform
- embedded DRM modulator
- audio signal processing
- audio filtering and
- modulation mode selection
- analogue and digital fast
acquisition measurements
- fast supervision

* New tuning
- drive and motor
positioning system
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New full solid state Shortwave transmitter

* Broadcast transmitter for shortwave service
* New technology approach
 Step forward in solid state technology

« UCS - Universals Control System platform usage
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8/27/15

Solid state shortwave transmitter

New full solid state RF amplifier unit

Modular concept based on combining of
type E-class switch mode RF-amplifier

Top audio and system performance
Redundant system approach
Up to 4 adjusted broadcast band covered

New low power antenna available

to match best system performance and coverage| |

APMPEGDMN

lllllllllllll

rrrrrrrrrrrrr

MONITOR 19"

Monitoring Platte

TSW9001 UCS-SW

TXW-53W POWER MODULE

Power Supply

38
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Solid state RF-module

SizeH/L/B: AHE(177mm) / 19”(483mm) / 755mm
weight : 15-20kg (depending on the nr. of output filter equipped)

Up to 4 pluggable RF broadcast band filters
Complete broadcast band is covered with one filter
Free selectable broadcast frequency inside the filter band

8/27/15
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Solid state transmitter blockdiagram

e Existing UCS from tube based
transmitter family, DRM and Remote
capability embedded

« New modular type E-class switch
mode
RF-amplifier

 Wide RF broadcast band coverage
with one TX

* Flexible and robust system design
* RF protection included

 Wide range and redundant
mains voltage supply available

Audio Input
(analogueligitalDRM stream Mains Supply

Mains Distribution

v

v

RF
Combiner

Signal
distribution

To Antenn
.
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Solid State transmitter 6kW or 12kW

TXW-2006-SSA

Transmitter with 4 RF class E-
modules

6.0 kW AM carrier power

26 kW peak output power

3.2 kW DRM mean power

> 85% over all efficiency

TXW-2012-SSA

Transmitter with 8 RF class E-
modules

12.0 kW AM carrier power

52 kW peak output power
6.4 kW DRM mean power

> 85% over all efficiency

812

2002

2132

100

\

L——"7" SCREEN
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Solid State transmitter 25kW

TXW-2025-SSA
Transmitter with

16 RF class E-modules
25.0 kW AM carrier power
104 kW peak output power
12.8 kW DRM mean power
> 85% over all efficiency

1624

\

2002 \\

\

100

////f——47” SCREEN
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Solid State transmitter key performance

e Excellent

Relatve Level (1,00000 kHz) Audio and RF
22.07.2015 08:45:36

T linearity over
.2 % the broadcast

frequency
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&0 00 200 500 1k 2k Bk 10k
Frequency (Hz)




AMPEGITN

Solid State transmitter key performance

 Excellent
THO-N Rato Distortion and
c0 22.07.2015 08:45:36 noise figure
a5 40) % below 1% 10kHz
40
35 * Average
%30 0.5% THD+N
';_LEEE.E-
%2.1}
15
1.0
0.5 fmecs e /
20 &0 100 200 500 1k 2k Bk 10k
Frequency (Hz)
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Solid State transmitter key performance

» Excellent
flarver 1 (T1) RBU 200 Hz  RF Ak e RF SpeCtrum

Ref Lul {44 dBn  UBW 200 Hz _ -' : ] measured at
10 dBn L ADDOZ004 [Hz2 auT 125 & Inik 4 FHil -

e T T e B
”'iii'-'====== —

N i 8 0

Center 2.4 Hz
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More Information is available

AMPEGCTN

CONTACT NEWS IMPRESSUM

Leaflets

OLUTION

AMPEGTN AMPEGTN

O TRANSMISSION
SYSTEMS

Homepage

«Radio broadcasting has
X gone through many
@ ANTENNA technology changes in the

St last 40 years. Ampegon has
written history with its
% ‘ SCIENTIFIC innovations - offering the
° ® APPLICATIONS most advanced systems
100 kW Shortwave Transmitter Test Loads for Broadcast today.»
- ientific Applications GREEN Josef Ti CEO of Ampegan
TECHNOLOGIES
AMPEGCN
seas
LATEST NEWS AMPEGON

AMPEGCTN ‘ampagzn com
L]

300 kW Shortwave Transmitter tent Server

AMPEGTN AMPEGCON -

L]
500 kW Shortwave Transmitter

mission Systems

5 ovaton, abeanced technology and pramium qualty yctams
Master Series Il
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Thank you!

Questions?

N WAL,

@ © %
% Q o @
Transmission  Antenna Scientific Green
Systems Systems Applications Technologies

8/27/15 47



