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AGENDA

ÁHOW IT WORKS

ÁREQUERIMENTS

ÁHD RADIO SERVICES

ÁTECHNIQUES TO IMPROVE SYSTEM ROBUSTNESS

ÁSINGLE FREQUENCY NETWORKS (SFN) - BOOSTERS
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HD RADIO
HOW IT WORKS
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HOW IT WORKS
AM ANALOG FM ANALOG

AM ANALOG + DIGITAL FM ANALOG + DIGITAL

0 Hz-200 kHz +200 kHz0 Hz-14.717 kHz +14.717 

kHz

0 Hz-14.717 kHz +14.717 

kHz

0 Hz-200 kHz +200 kHz

ANALOG MODE

FM has multipath distortion

AM prone to interference:

ANALOG + DIGITAL MODE

AM ALL-DIGITAL ONLY FM ALL-DIGITAL ONLY

0 Hz-9.8 kHz +9.8 kHz 0 Hz-200 kHz +200 kHz

ALL-DIGITAL ONLY MODE

Simulcast of analog & digital 

signals

Digital signal free of interference

Analog receivers function normally

Greater data capacity

Increased performance

Lower operating power

Static Hiss Pops
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HOW IT WORKS

Analog and digital signals are sent separately, 
enabling separate, unique audio content for analog 
and HD2 /  HD3 /  HD4 digital channels.

1

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

2

Composite signals are transmitted by stations utilizing 
common analog and digital transmission 
infrastructure.

3

Multipath distortion only affects analog signals.4

Broadcast is compatible with both analog and 
digital radios ς only digital radios can receive 
digital multicast channels.
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FOUR MAIN COMPONENTS

MODEM

FEC CODEC

INTERLEAVING
&

BLENDING
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ORTHOGONAL FREQUENCY DIVISION MULTIPLEXING (OFDM)

4 µsec/sym (QPSK)

Multipath, ISI

2.9 msec/sym (OFDM)

Multipath, selective fading

Effective guard time 75 µsec



8 © 2024 Xperi . All rights reserved.

HD RADIO ð FM HYBRID 

Å The FM digital carriers are 
transmitted between 1% and 10% 
ƻŦ ǘƘŜ ǎǘŀǘƛƻƴΩǎ ŀƴŀƭƻƎ ǇƻǿŜǊΦ 

Å All the carriers fit within the 
internationally recognized 
emissions mask
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IBOC FM SYSTEM DESCRIPTION

Analog Host Signal
(Stereo or Mono)

0 Hz

Additional

Reference

Subcarrier

Additional

Reference

Subcarrier

PrimaryPrimary

Upper Digital
Sideband

Extended

Lower Digital
Sideband

MainMain

10 partitions 10 partitions

Extended

1, 2, or 4

partitions1, 2, or 4

partitions

 (#0)

191 Subcarriers

76 Subcarriers

ï ~400 QPSK carriers (phase modulated 
only)

ï Adjacent carriers are 90 degrees out of 
phase and overlap. 

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

ï System data throughput: 400 kbps

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

ï This leaves ~148 kbps for audio and 
data.
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COMPATIBILITY ð NRSC-5D EMISSION LIMITS
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Interference Mitigation : 2nd Adjacent (400 kHz)
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Offset From Desired (kHz)

Hybrid IBOC to Hybrid IBOC

Mono & Stereo / Steady & Tropospheric / 

75 kHz & 50 kHz Deviation

(400 kHz Spacing)

Interferer 
Upper 
IBOC

Interferer 
Lower 
IBOC

Dominant Interference Rating Scale:

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

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

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

D A N No IBOC interference to analog

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