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Automotive

- Head unit
- Audio amplifiers

. Infotainment
. ANC

SONY

Solid State Logic

Digital Home

- AVRs

- Soundbar

- Active speaker

- WIfi/BT speaker

- Docking

- multimedia accessories
- Media servers

- Karaoke effect

@YAMAHA TOSHIBA _EHFOSE

/1T panasonic

Proneer

Pro-Audio Segment

- Professional recording,

broadcast, film and live
sound

- Stage audio installations
- Musical instruments

- Audio effects processors
- DJ equipment

- Audio matrix

- Conference system

QB
Harman \i-uoi PHILIPS
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Portable Audio

- Multimedia accessories
- headphones/headsets
- VoIP phones

- Hifi Phone/Tablet

- Personal recording

MAENE. G \V/

EilSs

Lt 1F i® 2 & HUAWEI



€3 Bluetooth

_______

Pre-amps
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SigmaDSP = fRiZsBIXI LR oS

BE—tae"
ADAU1442
ADAU1701 A AAAL ADAU1462 ADAU1463
ADAU1401A ADAU1702 ADAU1781 ADAU1445 ADAU1450/51/52 ADAU1466 ADAU1467
EEE— ADAU1446 e e
Core Frequency (MHz) 50 25 50 50 172 294 294 294
quency ADAU1450: 147
Program RAM (kWord) 1 0.5 1 0.5 35 8 24 24
Instructions per sample 6144 6144 6144
@ 48 kHz 1024 512 1024 1024 3584 (SIMD) (SIMD) (SIMD)
ADAU1450: 8
ADAU1462: 48 ADAU1463: 48
Parameter RAM (kWord) 1 1 1 0.5 4 ADAU1451: 16 . !
ADAU1452: 40 ADAU1466: 80 ADAU1467: 80
Shared with Parameter | Shared with Parameter | Shared with Parameter
Data RAM (kWord) 2 0.5 4 0.5 8 RAM RAM RAM
ADC/DAC 2/4 2/4 2/2 2/2 o/0 0/0 0/0 0/0
Channels
Digital I/0O Channels 8/8 8/8 24t 8/8 2424 48/ 48 48 / 48 48 / 48
9 2 x Digital Mics 2 x PDM Mics
Aux ADC 4 ch, 8-bit 4 ch, 8-bit 4 ch, 10-bit 6 ch, 10-bit 6 ch, 10-bit 8 ch, 10-bit
GPIOs 12 12 4 5 12 14 14 26
Selfboot 12C 12C 12C 12C / SPI 12C / SPI 12C / SPI
Master Port 12C / SPI 12C / SPI 12C / SPI
ASRCs ) ADAU1450: No
(Channels / Sample No No No No 2325;::: 12 ;g ADAU1451: 16 / 8 16/8 16/8
Rates) ) ADAU1452: 16 / 8
S/PDIF 1450: No In/Out In/Out
1451/52 :1/0 96 kHz (192 kHz) (192 kHz)
48-Lead LQFP 48-Lead LQFP 32-Lead LFCSP 32-Lead LFCSP 100-lead TQFP & LQFP | 72-Lead LFCSP 10 x 10 | 72-Lead LFCSP 10 x 10 | 88-Lead LFCSP 12 x 12
Pacakge
7x7 mm 7x7 mm 5x5mm 5x 5 mm 14 x 14mm mm mm mm
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Entry Level Premium Audio Mid 2 High End Audio Ultra-high End

6 32-bit fixed-point 32-bit floating-point
g Griffin-Lite Griffin
) Sigma400 5a ANALOG
S s DEVICES DEVICES DEVICES
o DEVICES ADSP-SC57x ADSP-SC58x Eagle
Q | B ARM Cor cone SHBO
8 S:gma + uC ARM Cortex-A5 ARM Cortex-A5 Pro cessor
| 1.2 GMACS+ | | up to 2 GMACS/6 GFLOPs |
: iffi 8 GMACS+
%\ Sigma300 Sigma350 Gr'ffL DEVICES DEVICES 32 GFLOPS+
DEIES z
o ANALOG > [EesS ADSP-2156x | ‘;ﬂ‘fp 101X
3-) 09 53057 m SHRC core HNRG
hal ADAUtEEx ]__ ADAUMSX ADSP-214xx _
Ethernet e .
¥ in Conoepi Connectivity Options include :  CAN pyg MOST150 BQL= 423 fuomeie
In Design
I sampling SigmaStudio Software Tools and Optimized Algorithms

In Production

©2018 Analog Devices, Inc. All rights reserved.
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8*8 audio mixer system diagram

21489/1442

SDRAM
{matrix +DSP)

< ——— 25MHz
ITAG

12¢ glin, §out main DSP is only for8*8

3.3V/1.1V

Main audio In/Out board
+/-12v,3.3V Codec/Dante/
A2B

g

11..18 01..08

24.576MHz

8in/8out
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(4ch feedback compressor):

+f-5.0M

6—9V12A

11VE3.3Y

: 2
ADAgors2  ADC
(ZE ¥ B ADta39

DAC: ADAdO7E2
Alig3g (Eamd

ADSP-2147x ‘
|
=@

""[______l SPI | Fordebug stage
i

®
o y
) —

[

SPI (CONF)

i

g LED {one for
g power, & for

@ G ) 4 MCU infoutchanneal
[security indicate}
3 buttons (one far anfaff, one for boot) _______ et
reset; one farmode) ' 4-_____,: ADM3202 :4,
"""

behringer

SOC/5%, LOW COST
1. F557
2. bEikes

FEEDBACK DESTROYER PRO
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Battery Charger

ADP5061/5

ﬂ R ch

PDM/I12S MICs

€3 Bluetooth

LDO:ADP2108

PADSP

PERFORMANCE AUDO

DSP
17XX

Wi 5)

Self-bool
mode |

MCU/ARM

g

Ul (LED + Buttons)

IIC EEPROM

10-15W il
Class-D AMP
(SSM3302/ h
3582)

Sub woofer ]
amplifier N >

Sub Woofe
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DSP/codec does:

1 . E%\\/E

2. 1I8HM%E

LED display

[ Key Pads ]

, USB2.0 !

SDRAM

! Dewce I

o

3

3. IS, PRIE
SOC/ARM does:

e 1. BERZOS

2. AR EAIES]

.l“.'.*.‘.’. SDHC
Data Storage 3. MP3[E4g

4. NHEFESEN
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SEEIRZ A2B (Automotive Audio Bus) e
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v'Cheaper Cables and less wires v'Digital Connections, more robust
v'Less Weight — Less CO,

UTP A%B

v'Bi-Directional, v'Phantom Powered Microphones

v'Low-Latency
v'High Bandwidth

15

v'"Minimum # Connnections v'Automotive EMC, ESD



fEA2BIE L LRI RIATE12S/TDM/I2C/IGPIOEHE S

/
12S/TDM /
2

A?B Simple I12S and I°C Extension

= No Processor Interaction after set-up
= Zero-MIPS

= No Intelligence required in Slave Node

Analog OUT

Analog IN

16
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I2S to 12S over Distance
48kHz - 44.1kHz (96kHz, 192kHz)
Unshielded Twisted-Pair Wire
Multi-Channel 12S (TDM)

Up to 32 Audio Channels upstream and
downstream
Combinations of microphones and speakers

Single Master — Multiple Slaves
Up to 11 Nodes (10 Slaves)
49.152 Mbit/s
Less than 50 ps Latency

Clock on same Bus
Audio Clock Synchronous System

Power-Supply on same Bus
12C to I12C over Distance
Optional Branch

Interrupt Requests, GPIO
30V Robust, Line Diagnostics
ESD, EMC for Automotive

17

£

[>S/TDM

A’B

max. 10 meter cable
between nodes

max. 40 meter cable
in system
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Table 1. Product Comparison Guide

Feature AD2426W| AD2427W | AD2428W
Master capable No No Yes
Functional TRX blocks Aonly A+B A+B
I?S/TDM support No No Yes
PDM microphone inputs 4 mics 4 mics 4 mics
Max node to node cable length| 15 m 15m 15m
Master
¥B %—‘—
A2B 2S/TDM
Slave
A%B 12C
G o e .
Slave I Maite_rr , 48kHz / Channel, Bandwidth Examples:
[}
A’B [°C Ll slave nodes | ch Is/node | bits/ch 1| channels
E— . A 2 32 12 64
A2B 12S/TDM 7 B - =
11
Slave 2 25 16 50
AZB tJ 2c f 1 51 51
ﬁ 6 5 30
2 17 24 34
1 34 34
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Hybrid ANC

ADAU1787
ADAU1788
(ADC+HB FILTERS

ADI| E#pFEE (ANC) EHiil
)RS
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SDIFERY (EDNFEIR) ESNdmiFDEs

ADAU1777 ADAU1787 ADAU1788
Stereo mic Stereo mic Quad mic or line Quad mic or line QUES TEEAST gne Quad mic or line Stereo mic or line
Analog Input . . . . input h g
Stereo input Stereo input input input input input
Digital Mic Input 2 2 4 4 4 8 4
ADC/DAC 2/2 2/2 4/2 4/2 4/2 4/2 2/1
Sampling Rate 8kHz - 96kHz 8kHz - 96kHz 8kHz - 192kHz 8kHz - 192kHz BREZSIERKH2 Bk - 768KE2 8kHz - 768kHz
Yes
Integrated Yes Yes Yes Yes
Headphone Driver Yes Yes Class AB Class AB Class AS Class AB Class AB
Yes
Yes Yes Yes Yes 8kHz-27MHz Yes Yes
8MHz-27MHz 8MHz-27MHz 8kHz-27MHz 8kHz-27MHz 30kHz-27MHz 30kHz-27MHz
Programmable SigmaDSP+ SigmaDSP+
Programmable biquad filter DSP, FastDSP FastDSP
Audio Processing None SigmaDSP None biquad filter DSP, 3 coeff banks, (64 Low-Latency (64 Low-Latency
2 coeff banks low latency ANC Biquads, Biquads,
3 Banks) 3 Banks)
Package Type 32-LFCSP 32-LFCSP 40-LFCSP 40-LFCSP 36-WLCSP 42-WLCSP 42-WLCSP




ADAU1787:[4*ADC+2*DAC+2*IIS+ASRC+3*banks] [sevczs
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°
4
‘ :
o
. s 88§ 8§ 23
T O—O— O—=0
° BCLK)
MIC — =y
MICBI BIAS 0.85V CLK FSYNQ® PLL s
MICBI LDO 0SC = MCLK
° BCLKI
FSYNCI
° AINRE N N N
AIN § ADC SAI0 SAIO SAIO0 O HPOUTLF
L > —
° AINRE X»i SAl1 /-\ SAl1 @ SAl1 ~» DAC )
e e HPOUTLN
AIN § ADC " Decimation anc( SigmaDSP s, ADéi =2 ADC | Route
° 8kHzto | 4 » o\ DOMIPs 6psp DSP ¥
768Hz H; DMIC] DMIC ASRC O HPOUTRF
AINRE| X’ e e N —» DAC
Al § ADC » Output ASRC ASRC FDSP HPOUTRN
> — —» o
[ ] FDSPL.. SDSP, SDSP
AINRE
AIN ADC bt p
SAIO Asychronous 4 4, Asychronous 4
Route Route le R
° . . BN Sample Rate Asrcl Sample Rateasrco
SAL1 Converter Converter
DMICCLK Digital S |
DMICCLK Mic = 9} 3 e QI &
DM_I(D 1 Decimation 8 » Az AZ
° &Hzto | o SoundWire or ) )
DMI2 3 _ 768&kHz Serial Audio Port |~ Serial Audio Port 12C or SPI
DMI@ 5% Output 0 ! Control Port
DMIC6_7 Master or Slav Master or Slave
°

SDATA_1
ADDRO'SS
ADDRYMOS|
SDAMSO
SHFBOCT

°
QOH

ey

aev

aea

BOLK 0SW OLK
FSYNOO
SDATAL_ODMG4 5
BOLK 1

FSYNG 1
SADATAO 1

SADATAO_(0/SV DATA
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Many customers and IDHs (like HTA/ASKA/Goertek etc.) adopted ADI’s low-power and low-
latency ANC SoC ADAU1777/1787 for the ANC headphone/ TWS solutions.

They choose it ‘cause:
Very low A-A latency
2/3 banks for diff modes

Low power consumption

Small package for TWS
High flexibility

High production consistency

_mo=r— B&W MW Huawer ITMORE LIBRATONE

Bowers & Wilkins R EH
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ADSP-2156x

Low-cost High Performance SHARC DSP

oIS

&5(Griffin-UL DSP)

SYSTEM CONTROL

SECURITY & PROTECTION

System Protection Unit (SPU) |

Fault Management (FMU) |

System Memory Pr;)tectlon Unit

OTP

|
|
| Dual CRC (w/ MemDMA)
|
|
|

Watchdogs |
|
|

Thermal Monitor Unit (TMU)

PROGRAM FLOW

SHARC+

PERIPHERALS

Precision Clock DAI
Generators (2x2) SRU GPIO
Up to ASRC pairs|[ Full sPORT
1000 MHz m (2x4) (2x4) DAI
Floating-Pt sRu || P10
DSP | SPDIF Rx/Tx (2x1) |
| 6x °C [
1x SPI, + 2x Quad SPI
+ 1 x Octal SPI
L1 SRAM (Parity) | 3x UARTS | G
5Mbits 7
(640KBytes) | 2x Link-ports | o
SRAM/cache

| Media Local Bus (MLB) 3-pin |

| System Event Controller (SEC) |

| Trigger Routing Unit (TRU) |

CLOCKS, RESET & PWR
| Clock Generation Unit (CGU) |

| Reset Control Unit (RCU) |

10x GP TIMERs (with PWM)

1x Counter (CNT)

4-ch HADC (12-bit)

14

14

40

$

System Crossbar and DMA Subsystem

{

f—e L __ Y ___
1 ! SYSTEM
R o ! L3MEMORY | | |5 MEMORY ACCELERATION
1
] [ DSP FUNCTIONS
1
SRR T 1 1 EZMSBR);\t:II (Filters FIR / lIR)
SUS L ' | pDR3(L) | 1 (ECC)
| eRMEoeSioht | 1 | Interface : SECURITY
" - ! AES-256/SHA-256/ECDSA
| System Watchpoint Unit (SWU) | s BGA Only | | L2 Boot ROM | (with PKA / PKT Eng. / TRNG)
[
16
Data

Analog Devices Confidential Information
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High Performance Single-core SHARC+ (28nm)

Targeting up to 1GHz performance

Large Integrated On-chip Memory
= 640KByte L1 SRAM/cache (w/parity)
= 1MByte L2 SRAM (W/ECC)

Audio connectivity as ADSP-2158x (up to 8 full-SPORTS)

Higher Performance Accelerators (vs. ADSP-215xx)
Upgraded FIR/IIR (CCLK operating freq., 8x FIR performance)
Upgraded Security Engines (up to 4x clock for faster secure boot)

DDR3(L) options (16-bit)
3.3V or 1.8V I/O support
Low cost packaging options & 125°C T;,ion SUPPOTrt

400-BGA for full peripherals options and high-speed DDR

120-LQFP with reduced peripheral options
Pin-group alignment to ADSP-2148x

- Target Release Schedule

= Eng. Samples 4Q2018
» Final silicon MID2019
= RTS 2H2019
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h
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S
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1

DDR2
1Gb

SSM3582*4
(R
| BIUStooth T} <—UART I I 1%15,':1/]\/
W I\Illlsdt::l)e <125 R 9|‘|’Taﬁ$)
_ > ADSP-21584(sB) >
g ADSP-21573(AVR) [ﬂ
~|  ADSP-21569(SB/AVR)  [usudc, =
125_BCLK
HDMI s IZS_LRCLK:
ADV7625 ~ > > >
/7 L s . ['
] ADC —2 > [H
§ “| ssm2604 LLARCS s S/PDIF - mD‘:JLBYAIMOS
ny - in =
okl >

BB ER: Tonewinner/Hualu/Tonly/Tymphany...
BEF~FEF: SONY/LG/SAMSUNG/Damson/B&0/Hisense/...
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ADI DSEDIHE/NE /T

Unique 3/5-Level Sigma-Delta PDM Class-D Modulation

= Surpasses PWM technology with lowest noise and best THD/IMD performance
= Lowest real word power consumption, lowest quiescent power, high efficiency
= Allows inductor-less design with minimal passives

= Inherently spread spectrum and edge rate control for low EMI

= High loop gain throughout audio spectrum for flat THD and high PSRR

= Higher bandwidth versus PWM allows true 192kHz fs reproduction

= Judged by “golden ears” as having superior audio quality

Low power boosted power (5V) stage for single cell battery applications, and medium power
(4.5~17V) stage technology for multi-cell or regulated applications

Analog and digital (TDM/I12S/PDM/SoundWire) inputs

High performance output current and voltage sensing
= Allows speaker manager processing using on-chip sensing ADCs, with or without ADI's embedded DSP

Smallest PCB Footprint R I \F
Over 300M units shipped " ‘H)ﬁﬁ \m
(—

27 - SPKVDD
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LB E T DI SSM3515 (FAEFE EMac/iPad) D
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*% Filterless digital input mono Class D amplifier with 2-A modulation

Operates from a single 4.5 V to 17 V supply, such as a 2- or 3-cell battery
15W Output power with 12V supply and 4Q load at <1% THD
31.3W Output power with 17V supply and 4Q load at <1% THD

AGND  REG EN

SSM3515

>93% power efficiency (8ohm load)
45 uV A-Weighted Noise

12C control

TDM, I2S or left-justified slave

. _ - Digital interface supports sample rates from 8 kHz to 192 kHz
o  Of Digital Input Mid-Power Class-D Amplifiers on the Market

o  Smallest per Channel Flexible digital and analog gain adjustment
Highest SNR L o .
z L(I)%V:SS,[ THD Flexible supply monitoring AGC function
o Lowest Power 11 mA quiescent current with single 12V PVDD supply
o  Only Single Supply

Short-circuit and thermal protection, thermal warning

Pop-and-click suppression

Package User-selectable ultralow EMI emissions mode
20-ball, 0.4mm pitch WLCSP
(2.2x1.84mm)

-40 to +85C Operation




M IE

lir =1

SDA

ADDRO
ADDR1

BLCK

FSYNC
SDATA

#FEDZEI I SSM3582 (.

LDo
DVDD 1pgv_EN AVDD LDOSV_EN | PVDD —

L sevp —

AGND

o  Of Digital Input Mid-Power Class-D Amp on the Market

o

o O O O

Smallest per Channel

Highest SNR

Lowest THD

Lowest Power (4.5V~16V)

Only Single Supply(LDO for 1.8V/5V)

Package

40-lead, 0.5mm pitch LFCSP (6x6mm)
-40 to +85C Operation

#£HOME POD) D

Filterless digital input mono Class D amplifier with Z-A modulation
Operates from a single 5V to 16 V supply

2x15W Output power with 12V supply and 4Q load at <1% THD

Mono mode 1x35W Output power with 16V supply and 3Q load at <1%THD

I2C control and stand alone mode operations

@ ) f'T ["\ /' D f R @
_ DVDD AVDD
, PVDD TEMP
| e 1.8V s5v ADC SENSOR
. Control LDO LDO
| . J
o T =
-Leve! x
— —onc [ s E L >90% power efficiency
125 Volume Ll oUTL- . .
[ 1 45 uV A-Weighted Noise
Interface Bk i +
AGC o ra o | : -\ OUTR+
N | [ 3_?‘;8 E Full Bridge — BsTR+
Power Stage - BSTR- . o
' \ M°d:'at°' T oum. TDM, I2S or left-justified slave

Digital interface supports sample rates from 8 kHz to 192 kHz

Flexible digital and analog gain adjustment

Flexible supply monitoring AGC function

High power efficiency - 12 mA quiescent current with single 12V PVDD supply
Short-circuit and thermal protection, thermal warning

Pop-and-click suppression

User-selectable ultralow EMI emissions mode

Auto power down function

ANALOG
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Features

Additional Components Needed
Input

Loop

Modulation

Output Channels
Package Area (mm?)
Supply Range
Output Filter

Low EMI Mode
Control

SNR

Noise

THD 1W/1KHz

THD 1W/5KHz
PSRR 1KHz

PSRR 20KHz

Idle Power (12V eqv)

FDSRINMAYE IR EEER  (1Xf

ADI SSM3582

No
Digital(12S/TDM)
Closed

3L SD PDM
2

36, QFN40
4.5-16V
2FB, 2C
Yes

I12C/SA
-107

38uV
0.0004%
0.01%
88dB

61dB
175mW

) 4

TI TAS311x

DAC
Analog
Closed

3L BD-PWM
2

88, HTSSOP32
4.5V-26V
2FB, 2C

No

No

-102

65uV

0.02%
0.20%

72dB

55dB
240mW

TI TAS571x

no
Digital(12S)
Open

2/3L PWM
2, 21

88, QFP48
8-26V
2L,12C, 8R
No

12C

-106

44uV

0.01%
0.13%

Open loop
Open loop
518mw
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