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HOW IT WORKS ) Radio

AM ANALOG FM ANALOG ANALOG MODE

I FM has multipath distortion
I AM prone to interference:

I Static ? I Hiss w\»@ I Pops oY
-14.717 kHz 0 Hz +14.717 -200 kHz OHz +200 kHz ‘

AM ANALOG + DIGITAL FM ANALOG + DIGITAL ANALOG + DIGITAL MODE

I Simulcast of analog & digital
signals
Digital signal free of interference

-14.717 kHz 0 Hz +14.717 -200 kHz 0 Hz +200 kHz I Analog receivers function normally

AM ALL-DIGITAL ONLY FM ALL-DIGITAL ONLY ALL-DIGITAL ONLY MODE

I Greater data capacity

mmm'“M’"“"m’“mlmmm ’|"|'|m|'|’”W"WW"W"i'imi'i'ﬁ' | Increased performance

-9.8 kHz +9 8 kHz 200 KHz +200 kHz I Lower operating power
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HOW IT WORKS

Analog and digital signals are sent separately,
enabling separate, unique audio content &malog
and HD2 HD3 HD4 digital channels.

Audio combined before transmission. Hybrid
broadcast simulcasts the analog and digital content
on the same frequency.

common analog and digital transmission
infrastructure.

Multipath distortion only affects analog signals.

Broadcast is compatible with both analog and
digital radiosg only digital radios can receive
digital multicast channels.

e Composite signals are transmitted by stations utilizing
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FOUR MAIN COMPONENTS

D) Radio'
Dlgltal AM & FM

INTERLEAVING

&
BLENDING




ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING (OFDM)

Single Carrier Modulation

Output Spectrum

Input Data Stream

Digital Root Nyquist

000110...110101 L Filter

4 usec/sym (QPSK)
OFDM Multipath, ISI

Digital
Modulator

plsits 4
Modulator

Output Spectrum
Digital

Modulator

Input Data Stream

Serial-to- Frequency
Parallel Division

Converter Multiplexer

000110...110101

Digital
Modulator

2.9 msec/sym (OFDM)

Digital

Modulator Multipath, selective fading
Effective guard time 75 psec

Digital
Meodulator
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HD RADIO 6 FM HYBRID I-@Radio“"

dBc
10,000 Watts

A The FM digital carriers are 3
transmi;ted petweqn 1% and 10%
2T UKS adluaAzyQa |yl {23

500 Watts

NJ3pb

A All the carriers fit within the

internationally recognized Digital
emissions mask Signal
Digital
Signal
200 150 -100  -50 0 50 100 150 200
Frequency kHz



IBOC FM SYSTEM DESCRIPTION

~400 QPSK carriers (phase modulated
only)

dditional Lower Digital

Adjacent carriers are 90 degrees out of= Sideband
phase and overlap. T
" Extended

Their IM products are 180 degrees out
of phase and cancel.

System data throughput400 kbps

2 out of every 5 bits are used for error
correction.

This leaves ~148 kbps for audio and
data.

10 partitions

/ Analog Host Signal
(Stereo or Mono)

H)) Radio®

Upper Digital Additional
H Reference
SIdEband Subcarrier

| Primary |

I_Ma|
Extended

nnnnn 10 partitions

OHz (#0)
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COMPATIBILITY0 NRSG5D EMISSION LIMITS

Amplitud {dBc debajo Portadora - 1 kHz RBW / 1 kHz VBW )

Mascarade Ruidos Espiireos y Emisiones Tx_SSS_1026sRev. Ey FCC Parte 73.317 Limites de Emisiones FM
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Interference Mitigation : 2nd Adjacent (400 kHz

Hybrid IBOC to Hybrid IBOC
Mono & Stereo / Steady & Tropospheric /
75 kHz & 50 kHz Deviation

(400 kHz Spacing)

Desired Desired
Lower Upper
IBOC IBOC

Field Intensity (dBu)
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-200 -100 0 100 200 300 400
Offset From Desired (kHz)
75 kHz Dev. | 50 kHz Dev. Interference | Dominant Interference Rating Scale:
Mono | Stereo] Mono | Stereo] Interference | D/U Type Interferer None =No perceptable audible degradation / 0% digital dropouts

A = Analog Minimal = Barely perceptable white noise / 1%digital dropouts

Some =Noise present and obvious /5% digital dropouts

Moderate = Noise may cause tune out for some listeners /50% digital dropouts
Extreme = Noise obsures program material / unlistenable / 100% digital dropouts

Steady
Tropo
Steady
Tropo
Steady
Tropo
Steady
Tropo
Interference

Offset (kHz)] (dB)

No interference to analog by analog (DU is 20 dB less than USA)

No analog interference to IBOC sidebands (DU is 20 dB less than USA)
No IBOC interference to analog

No Overlap & (DU is 20 dB less than USA)

400 -20

0|0 > [> |Interference
O|>|o (> |Desired

zZ|1Z|Z2|2

© 2024 Xperi. All rights reserved.







