TND6092/D

MR T Iy b7+ — Al
B9 2EREBOMRR
HESZA—HDNREET S
WWERHBTONDEIA

ON Semiconductor®

http://onsemi.com

TECHNICAL NOTE

LIz

U a CHRIEERIE A R E T D BT BITE O HIERR
FVEROBVREER R T DT 7Y r—a g
FEALHELERA, Av— K74 0o
A VR L FIREIC, PERED M L& Ny T ) FHfn DIk
F. FREDBM, /Y A XOMEFFE T2 1T o Z
2 O/ Z HEE T 2 TRV E ICFEE L TV E T,

AN

— T MOT IV r—a LR S
DEFEEFEIIEF (ARNVEIREL & IR IR 72
HEBNOEMIZEE LE S, 2 OBE. R
TH A X HEED, EREOF T GV E-SiT 5
VENRDHY £,

|1 ive

Figure 1. Hearing Aids
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Figure 2. Three Primary Challenges
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Figure 3. Digital Signal Processing Architecture
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Table 1. COMPARISON OF DIGITAL SIGNAL PROCESSING ARCHITECTURES

Closed (Fixed-function)

Semi-programmable

Application-specific
Open-programmable

General Purpose
Open-programmable

Description

Signal processing
hardwired or fixed in logic
blocks

Major signal processing is
hardwired or fixed in logic
blocks

Some signal processing
defined by
a programmable DSP

Degree of openness is
optimized specifically for
hearing aids

All signal processing
defined by programs
running on a
programmable DSP

Fully programmable and
intended for a broad
range of applications

Degree of Flexibility
to Change Signal
Processing

Least flexible
Some parameters can be

adjusted, but not basic
functionality

Semi-flexible

Can solve some signal
processing issues or
changes on
programmable DSP

Extremely flexible within
realm of specific
application

New algorithms or
modifications
implemented in software

Most flexible

New algorithms or
modifications
implemented in software

Power Efficiency

Most power efficient since
exact processing
requirements are known

Moderate power efficiency

Not as optimized as
semi-programmable or
closed architectures

Most of the power
efficiency disadvantage
can be eliminated through
design and choice of
process node

Relatively power hungry
given need to
accommodate a wide
range of signal
processing possibilities
across many applications

Summary

Chip re-spin required for
modifications

Some flexibility, but chip
re-spin required if
hardwired signal
processing blocks need
modification or changes
cannot be addressed with
programmable DSP

Maximizes flexibility as
completely new concepts
can be implemented
without a chip re-spin
Compromise in power
efficiency can be
mitigated

Not suitable for hearing
aid applications: exceeds
power budget
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Figure 4. Main Functional Blocks Diagram
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Table 2. FACTORS TO THINK ABOUT WHEN MAKING A DESIGN PARTITIONING DECISION

System Requirements Integration Advantages

Integration Risks Business Considerations

Good sound quality and
computational performance
Minimize power
consumption

Minimize physical size

Less power consumption
Greater efficiency
Increased signal integrity
Smaller footprint

Simplified manufacturing (fewer components)

Increased design complexity
Higher chip manufacturing
complexity may impact yield
Loss of flexibility in changing
functional blocks

Increased design costs
versus manufacturing
cost savings

Time to market
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Figure 5. Development Costs Increase
Significantly for Smaller Process Nodes
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Table 3. FACTORS TO THINK ABOUT WHEN MOVING
TO A SMALLER SEMICONDUCTOR PROCESS NODE

Pros Cons
Higher Design complexity (more design rules,
Performance layout-dependant implications, greater

schedule unpredictability)

Lower Power
Consumption

Costs (design time, verification & layout,
mask sets, design tools)

Miniaturization
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Table 4. ADVANTAGES OF USING A STANDARD CORE

Programmable flexibility for customization

Reduced development time

Reduced technical risk: design is verified

Available ecosystem of third-party tools and technical support

Existing technical documentation

Design reuse: portability to subsequent platforms

6-74YLAREMDA T ay

FLaAaANEFIZIEFMY AT A LS5 T Fua s -
T A YL ZEIL. BEICD > THBES M &
NT&FE L7z, L TiX, NFMI (Near Field Magnetic
Induction, T FREERSESEE) & RF(IERRJE I 5% D 4+
B ASNTWET, Table5i2, T H2oDHEHi
DOFEFRFEEREEFHILET,

NFMIZ, 1m (37 ¢ — BRI DRI IRE S v E
T, LIzRo T, ZoHEEHT oM. £
NEVEWEEEICHZ>TUA VLU RBELETT

Bluetooth® E#L D F IR & ORI CTHEEY > 7 ZHe i+
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Z D%, 7~9m (23~307 4 — N OFEPHIZxHIET
HRFEEMNEASNE Lz, ZOfER, 22—y
F T LI B T 5 kT S AR
7270 F Uis, ®PEIZIER L E Lz, EIEN[A
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WY 7R IR CE T D0, FIRICT X T2 %

LA, FROTRT S ZAEZERTL2LERH B T o ER N H Y £,
DET, BE., FET AL REDOR, BEID
Table 5. COMPARISON OF WIRELESS TECHNOLOGIES

NFMI RF

Advantages Lower power consumption

human head and body enabling ear-to-ear
communication

Signal easily propagates through and around the

Long range of approximately 7-9 meters (23-30 feet)
Relay device not required for far-field wireless communication
Low transmission delay from far-field sound sources

Disadvantages | Limited transmission range of approximately

60-90 cm (2-3 feet)

Requires a relay device for far—field wireless
communication

Transmission delay when receiving sound from
far-field sources via a relay device

Higher power consumption

2.4 GHz signal does not propagate well around the human head
and body

Sub 1 GHz require larger antennas

Only a few frequency bands are available for world-wide
license-free use

BN H, ELL0HEMNE H 55 HFEHI K
WEWI DT TIEIH Y FHA,

Table 62, U A ¥ L AEAICBI T 2 BEAFH L OVAl
REOHAIFEHFEFEZHLET, ZUTLHHOT
RCEMBEL TWDI DT TIEHY THEALN, 2DV
A M T EOEMZBE L TWET, S
200K T AV IZHELTH Y £9, MBEEAH A K
DUA ¥ L AEE, BLOWES EthoETT 31
AZDM DT A ¥ L AEE,

AEREGNIE, #H, T—F - L— b FH,
BEIECAF BIFH], W ISAAET D ro RN 720 T 2 7R
mE, —EORENORLIMEADOE Y PRI E
B
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Table 6. WIRELESS USE-CASES

Between Hearing Aids

Between Hearing Aids and Other Devices

N

=/

Transfer of data from one hearing aid device to another to
coordinate parameters such as program mode and volume
Transfer of data back and forth between hearing aids to collaborate
on signal processing

Streaming of audio captured by one device to another in cases
where the user has unilateral hearing loss (CROS/BICROS)
Streaming of telecoil signal from one device to another when using
a telephone

Remote control device to operate hearing aid
(e.g. change programs and adjust volume)

Streaming of audio from a remote microphone

Streaming of audio from electronic devices such as smartphones,
televisions, stereos, personal music players and computers

Streaming of audio bilaterally between a phone or similar device

Wireless data transmission during fitting session

(configuration and program data sent to hearing aid)

Streaming of audio during a fitting session

(to enable user to assess different sound scenarios)

Distributed processing: transfer of audio to an external device for
additional processing; processed data sent back
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Top Substrate

Integrated Circuits Solder

Connections
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Main Substrate
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Table 7. SOLVING THE HARDWARE PLATFORM PUZZLE

BESR TSI A A T2 v 7128 b L TRV, HifF
IR R COVET, L b REHD
FRE DO RHERVEZ BIHRICT D &, FRMEIIMZESRH
<7,

Ezairo 710013 AL AT A TH Y . FHHOT L
TY XL, TAYLVAHEM, BLORV AT AL~V
D=—RZHIETEDXHMEENEL TWET,
Vv a= R/ A = B N NV S b S A = e Ca
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BTN e F oS ITEBE L TWET,

ZoHFLWELE S Y — X% Ezairo 5900 & Ezairo
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TAFTEZET,

Seven Things to Think About

Ezairo 7100 Solves a Piece of the Puzzle

Processing Architecture

1 Overall System Delivers on performance, size and power consumption: the industry’s most integrated, most
Challenges power efficient (< 500 uW) chip with 5X the performance of the previous generation
2 Digital Signal Open architecture specifically designed for hearing aid and hearing implant devices to maximize

programmable flexibility for evolving algorithm features

Chip-level Integration

AFE, processing, wireless control and power management integrated on a single chip

Semiconductor Process
integrated chip

Manufactured in 65 nm process to produce the industry’s smallest and most power efficient

5 Adopting Standard
Processors in Multi-core
Architectures

Utilizing ARM® Cortex ™ -M3 processor—an industry first

6 Wireless Technology Built-in wireless flexibility to control different kinds and even multiple wireless radios
Options
7 System-level Integration | Built-in flexibility to interface with a wide range of transducers and other components that may be

included in the overall system, or may be adopted in the future
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Figure 6. Ezairo 7100 Arch Diagram

ARM is a registered trademark and Cortex is a trademark of ARM Limited.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.
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