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1. ADI AUDIO DSP[{) /= bh 404

Broad portfolio of SHARC Floating-point Audio Processors
Multl-Core Optimized for Scalable Low Latency Audio, Largc_a o_n—chip SRAM, C Compiler
Griffin Griffin-Lite EliLLE Griffin-XP

40nm Performance System Cost Optimized Larg%%gTMLg\gs Ség;?féFP High Performance
EAVB/CAN, FFT, DDR, BGA EAVB/CAN, DDR, BGA/LQFP ’ ’ ‘ EAVB/CANFD, 2x Filter Accel

Advanced Filter Accelerator
ADSP-SC58x

(equivalent ~2.5GHz SHARC)

ADSP-SC57x

ADSP-2159x
Dual-SHARC + ARM Dual-SHARC + ARM I ADSP-2156x Dual-SHARC
ADSP-2158x ADSP-2157x SnIesh R ADSP-SC59x

Dual-SHARC

Dual-SHARC Dual-SHARC + ARM

Up to 1GHz / 1.6MB 2x 1GHz / 3.3MB
PIN COMPATIBLE PACKAGES AVAILABLE

2x 500MHz / 1.5MB 2x 500MHz / 1.8MB <

1x Audio Performance 2x Performance

EDSP SigmaDSP: 32-bit Fixed-point

FERFORMANCE ALIDIO

Sigma300 Sigma350

l ADAU-145x . ADAU-146x

» 300MHz, 1.2GMACs

Falcon
Entry-level SHARC
88-Id LFCSP (Auto)

ADSP-2148x
Single-SHARC

» 2x SRAM & connectivity Up to 400MHz / 640KB

Sample Dates Pre-2019 2020 2021
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SHARC DSP Road Map AR
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Multi-Core Multi-Core Multi-Core
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RFHSE SHE SR ES
FIm 1G ADSP-21569
BAL2ATE 1MB ADSP-21569, ADSP-21565
RZHIGPIOO 102 ADSP-21569, ADSP-21567, ADSP-21566,ADSP-SC587W
RABN ARG 500M ADSP-21569
HARM Cortex-A5 500M ADSP-SCxx

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



SHARC DSP,

|
di

1%

BEEO HHES
DAI ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
SPORT ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
S/PDIF RX/TX ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
BERRESR ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
12C (TwI) ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
P9 EHRAISPI ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
IEHERISPI ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
CAN2.0 ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
UART ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
$ERF YR O ADSP-SC58x/2158x, ADSP-SC57x/2157x,ADSP-2156x
18 RIPP| ADSP-SC58x/2158x
A e {X529-BGAH H 1R8N ERTEE. 349-BGAH X eI 256F17
B AR ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
B RIPWM {¥529-BGAF %1234/ ePWM, 349-BGAX 3 TPWM
EiHERE ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
ADCHEHI1E R ADSP-SC58x/2158x
S EHEIETIE ADSP-SC58x/2158x, ADSP-SC57x/2157x,ADSP-2156x
EEREFFT/IFFT ADSP-SC58x/2158x, ADSP-2148x
FIR/IIR ADSP-SC58x/2158x, ADSP-SC57x/2157x, ADSP-2148x,ADSP-2156x
RS & ADSP-SC58x/2158x
SINCiE R 28 ADSP-SC58x/2158x
eS| E ADSP-SC58x/2158x, ADSP-SC57x/2157x,ADSP-2156x
ZiBig127ADC ADSP-SC58x/2158x
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DSPhnis 23 frfdi I /77£1: Direct Replacement

Core Only
Saapshot Description Core State Accelerstar Cycles MIPS
No. State
Code: Direct Replacement > Functon Enty 22
. 3 FIR Processing 838935 157.30
= #define USE_CORE - all 12 channels are processed by the core a IIR Processing 222397 | 41.70
. 5 Multiply gain and add IIR Output 16786 3.15
= #define USE_ACC - all 12 channels are processed by the FIR/IIR 6 Function Exit 59 0.01
accelerator, core waits till accelerator processing is done - Eree core MBS N pr—
Total 1000.00
Core MIPS
M l PS Accelerator 0.00 Spentin 202.18
MIPS Usage FIR/IIR
~ C ore O n Iy Processing
Free
~ Core M | PS Usage 20218 Accelerator 1000.00 Frel\:lsgre 797.82
MIPS
= ACC MIPS Usage: 0.0
. . Direct Replacement - ACC
= Direct Replacement with ACC Snapshot Accelerator
No Description Core State — Cycles MIPS
= Core MIPS Usage: 160.69 ' .
1 Function Entry 73 0.01
= ACC MIPS Usage: 157.96 2 Misc 34 0.01
3 FIR Task Queue 709 0.13
4 FIR Processing 442418 82.95
. 5 IIR Task Queue 2705 0.51
" Core MlPS SﬂVlngS. 6 IIR Processing 400054 75.01
7 Multiply gain and add IIR Output 10937 2.05
8 Function Exit 59 0.01
9 Free core MIPS 4476031 | 839.26
Total MIPS (1000.00
Accelerator 157.96 Core MIPS 160.60
MIPS Usage Usage
Free F C
Accelerator| 842.04 rmp:re 839.31
MIPS
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Melody Board

				Core Only														S. No. 		Use Case		MIPS Usage				Free MIPS				Core MIPS Saving

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS								Core		ACC		Core 		ACC

				1		Function Entry						73		0.01				1		Only Core		202.18		0.00		797.82		1000.00

				2		Misc						43		0.01				2		Direct Replacement		160.69		157.96		839.31		842.04		41.49

				3		FIR Processing						838935		157.30				3		Data Pipelining		2.47		157.26		997.53		842.74		199.71

				4		IIR Processing						222397		41.70				4		Split Task		93.76		88.03		906.24		911.97		108.42

				5		Multiply gain and add IIR Output						16786		3.15

				6		Function Exit						59		0.01

				7		Free core MIPS						4255250		797.86

												Total		1000.00

								Accelerator MIPS Usage 		0.00		Core MIPS Spent in FIR/IIR Processing 		202.18

								Free Accelerator  MIPS		1000.00		Free Core MIPS		797.82



				Direct Replacement - ACC 

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						73		0.01

				2		Misc						34		0.01

				3		FIR Task Queue						709		0.13

				4		FIR Processing						442418		82.95

				5		IIR Task Queue						2705		0.51

				6		IIR Processing						400054		75.01

				7		Multiply gain and add IIR Output						10937		2.05

				8		Function Exit						59		0.01

				9		Free core MIPS						4476031		839.26

												Total MIPS		1000.00

								Accelerator MIPS Usage 		157.96		Core MIPS Usage		160.69

								Free Accelerator  MIPS		842.04		Free Core MIPS		839.31



				Data Pipelining 

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						77		0.01

				2		Multiply gain and add IIR Output						9436		1.77

				3		FIR Task Queue						478		0.09

				4		Function Exit						59		0.01																										4481663

				5		FIRA processing, free core MIPS						438925		82.30

				6		FIRA Done Callback - IIR queue task						2709		0.51

				7		IIRA CH1 processing, free core MIPS						31050		5.82

				8		IIR CH1 Callback						39		0.01

				9		IIRA CH2 processing, free core MIPS						33545		6.29

				10		IIR CH2 Callback						35		0.01

				11		IIRA CH3 processing, free core MIPS						33473		6.28

				12		IIR CH3 Callback						35		0.01

				13		IIRA CH4 processing, free core MIPS						33479		6.28

				14		IIR CH4 Callback						35		0.01

				15		IIRA CH5 processing, free core MIPS						33474		6.28

				16		IIR CH5 Callback						35		0.01

				17		IIRA CH6 processing, free core MIPS						33554		6.29

				18		IIR CH6 Callback						35		0.01

				19		IIRA CH7 processing, free core MIPS						33475		6.28

				20		IIR CH7 Callback						35		0.01

				21		IIRA CH8 processing, free core MIPS						33479		6.28

				22		IIR CH8 Callback						35		0.01

				23		IIRA CH9 processing, free core MIPS						33477		6.28

				24		IIR CH9 Callback						35		0.01

				25		IIRA CH10 processing, free core MIPS						33551		6.29

				26		IIR CH10 Callback						35		0.01

				27		IIRA CH11 processing, free core MIPS						33471		6.28

				28		IIR CH11 Callback						35		0.01

				29		IIRA CH12 processing, free core MIPS						33383		6.26

				30		IIR CH12 Callback						35		0.01

						Free core MIPS						4481663		840.31

												Total MIPS		1000.00

								Accelerator MIPS Usage 		157.26		Core MIPS Usage		2.47

								Free Accelerator  MIPS		842.74		Free Core MIPS		997.53

				Split Task

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						78		0.01

				2		FIR Task Queue						733		0.14

				3		FIRA Processing of 7 channels, Core FIR Processing 5 channels						255033		47.82

				4		FIRA Done Callback - IIR queue task						1664		0.31

				5		IIRA Processing of 7 channels, Core FIR Processing of 5 channels						108767		20.39

				6		IIRA Processing of 7 channels, Core IIR Processing of 5 channels						105683		19.82

				7		Multiply gain and add IIR Output						28053		5.26

				8		Function Exit						59		0.01

				9		Free core MIPS						4833140		906.21

												Total MIPS		1000.00

								Accelerator MIPS Usage 		88.03		Core MIPS Usage		93.76

								Free Accelerator  MIPS		911.97		Free Core MIPS		906.24






DSPIisE #% I 45% FH J7742: Split Task Aee
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Code: Split Task split Task

= 7Channels are processed by FIR/IIR Accelerator S“al\:’s'wt Description Core State Acc:'eram’ Cycles | MIPS
= 5Channelsare processed by Core in parallel 10 FuncielE Al 78 0.01
MIPS 2 FIR Task Queue 733 0.14

FIRA Processing of 7 channels, Core FIR

= CoreOnly 3 . 255033 | 47.82
Processing 5 channels
= Core MIPS Usage: 202.18 4 FIRA Done Callback - IIR queue task 1664 0.31
= ACC MIPS Usage: 0.0 5 IIRA Processing of 7 channels, Core FIR 108767 20.39
. Processing of 5 channels
- Sp|lt Task 6 IIRA Processing of 7 channels, Core IIR 105683 19.82
= Core MIPS Usage: 93.76 Processing of 5 channels '
7 Multiply gai d add IIR Output 28053 5.26
= ACC MIPS Usage: 88.03 Ulp7y gain and acd ey
8 Function Exit 59 0.01
9 Free core MIPS 4833140 | 906.21
= Core MIPS Savings: ) Total MIPS |1000.00
Accelerator 88.03 Core MIPS 93.76
MIPS Usage ) Usage )
Free
Accelerator| 91197 | 2" | 90624
' MIPS )
MIPS
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Melody Board

				Core Only														S. No. 		Use Case		MIPS Usage				Free MIPS				Core MIPS Saving

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS								Core		ACC		Core 		ACC

				1		Function Entry						73		0.01				1		Only Core		202.18		0.00		797.82		1000.00

				2		Misc						43		0.01				2		Direct Replacement		160.69		157.96		839.31		842.04		41.49

				3		FIR Processing						838935		157.30				3		Data Pipelining		2.47		157.26		997.53		842.74		199.71

				4		IIR Processing						222397		41.70				4		Split Task		93.76		88.03		906.24		911.97		108.42

				5		Multiply gain and add IIR Output						16786		3.15

				6		Function Exit						59		0.01

				7		Free core MIPS						4255250		797.86

												Total		1000.00

								Accelerator MIPS Usage 		0.00		Core MIPS Spent in FIR/IIR Processing 		202.18

								Free Accelerator  MIPS		1000.00		Free Core MIPS		797.82



				Direct Replacement - ACC 

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						73		0.01

				2		Misc						34		0.01

				3		FIR Task Queue						709		0.13

				4		FIR Processing						442418		82.95

				5		IIR Task Queue						2705		0.51

				6		IIR Processing						400054		75.01

				7		Multiply gain and add IIR Output						10937		2.05

				8		Function Exit						59		0.01

				9		Free core MIPS						4476031		839.26

												Total MIPS		1000.00

								Accelerator MIPS Usage 		157.96		Core MIPS Usage		160.69

								Free Accelerator  MIPS		842.04		Free Core MIPS		839.31



				Data Pipelining 

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						77		0.01

				2		Multiply gain and add IIR Output						9436		1.77

				3		FIR Task Queue						478		0.09

				4		Function Exit						59		0.01																										4481663

				5		FIRA processing, free core MIPS						438925		82.30

				6		FIRA Done Callback - IIR queue task						2709		0.51

				7		IIRA CH1 processing, free core MIPS						31050		5.82

				8		IIR CH1 Callback						39		0.01

				9		IIRA CH2 processing, free core MIPS						33545		6.29

				10		IIR CH2 Callback						35		0.01

				11		IIRA CH3 processing, free core MIPS						33473		6.28

				12		IIR CH3 Callback						35		0.01

				13		IIRA CH4 processing, free core MIPS						33479		6.28

				14		IIR CH4 Callback						35		0.01

				15		IIRA CH5 processing, free core MIPS						33474		6.28

				16		IIR CH5 Callback						35		0.01

				17		IIRA CH6 processing, free core MIPS						33554		6.29

				18		IIR CH6 Callback						35		0.01

				19		IIRA CH7 processing, free core MIPS						33475		6.28

				20		IIR CH7 Callback						35		0.01

				21		IIRA CH8 processing, free core MIPS						33479		6.28

				22		IIR CH8 Callback						35		0.01

				23		IIRA CH9 processing, free core MIPS						33477		6.28

				24		IIR CH9 Callback						35		0.01

				25		IIRA CH10 processing, free core MIPS						33551		6.29

				26		IIR CH10 Callback						35		0.01

				27		IIRA CH11 processing, free core MIPS						33471		6.28

				28		IIR CH11 Callback						35		0.01

				29		IIRA CH12 processing, free core MIPS						33383		6.26

				30		IIR CH12 Callback						35		0.01

						Free core MIPS						4481663		840.31

												Total MIPS		1000.00

								Accelerator MIPS Usage 		157.26		Core MIPS Usage		2.47

								Free Accelerator  MIPS		842.74		Free Core MIPS		997.53

				Split Task

				Snapshot No.		Description		Core State		Accelerator State		Cycles		MIPS

				1		Function Entry						78		0.01

				2		FIR Task Queue						733		0.14

				3		FIRA Processing of 7 channels, Core FIR Processing 5 channels						255033		47.82

				4		FIRA Done Callback - IIR queue task						1664		0.31

				5		IIRA Processing of 7 channels, Core FIR Processing of 5 channels						108767		20.39

				6		IIRA Processing of 7 channels, Core IIR Processing of 5 channels						105683		19.82

				7		Multiply gain and add IIR Output						28053		5.26

				8		Function Exit						59		0.01

				9		Free core MIPS						4833140		906.21

												Total MIPS		1000.00

								Accelerator MIPS Usage 		88.03		Core MIPS Usage		93.76

								Free Accelerator  MIPS		911.97		Free Core MIPS		906.24






CrossCore Embedded Studio (CCES)

CrossCore Embedded Studio24&tXgBlackfinf1SHARCAMESE X FIHIERLFF A I E(IDE)

I
;
]
!
i
i
I
I
8 |

— Download CrossCore® Embedded Studio
CrossCore® Embedded Studio | Analog Devices

T https:/lwww.analog.com/en/design-
; center/evaluation-hardware-and-
software/software/adswt-cces.html#software-
overview

B T - — e . =Save Binary File
= 1z = i & -~ =Launch Executable
' | = Launch CCES

— -~ = (0ne-Click License
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https://www.analog.com/en/design-center/evaluation-hardware-and-software/software/adswt-cces.html#software-overview

ADI| DSP Decoder SDK

Our advantages

> Best decode latency — Lowest in the Industry  ({FRZERY)
» Based on system architecture and large internal memory
(FRREBRYEERTY RER/)N)

» High dynamic range - Full floating-point core
(ZFFFrEIZFRART)

» High SNR ASRCs — Best for HiFi audio

(BRIFRISREaudio)

Full suite of certified decoders for Home Audio Products

(BREXFRHNEEIAERFDE)

» Well integrated SDKs — No clicks / pops
(TREFAYERHERYE, iRBclicklpop)

» Best decoder switching time

(R ERFBRITEELIHR )

SDKs Available now

ANALOG
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DOLDBY.
ATMOS"

REALITY WA
AUDIO : g e Sich g

MULTEQ XTEE EVﬂl'MElﬂdy'B
DYMAMIC VOLUME . I | H I I .
I e MPEG-H AUDIC

FILELITY ANU PRUGESSING SULUTILNG
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ADI SHARC DSP Application (AEC)

Noise Reduction and Automatic Echo Cancelling

= 50us Bus Latecy

= 32 Channel up/down stream for multiple MICs and Speakers
= 40 meters total bus distance, 15 meters between nodes

= FreeRTOS based Operation system supporting Display, SD card, A2B, Algo,
UAC, Ethernet etc.

ANALOG
DEVICES

D ADI AZB® ouaL GUAD FreeRtos Based

AEC/BF/NR CORE Operation
Algorithm ARM System
XK CrossCore
Voice MIC Voice MIC Noise MIC Voice MIC Processing
Speaker Nod
Node 1 Node 2 Node Speaker Node peaker Node Node Node

ADSP-5C589
Algo: NR/AEC

_ Operation System _

S5M3582
Class D Amplifier

A2B: AD2428 A2B: AD2428 A2B: AD2428

S5M3582
Class D Amplifier
AZB: AD2428 A2B: AD2428

CONTROL ROOM

AZB: AD2428
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ADI SHARC DSP Application (ANC/RNC) Qoevcss

Active noise cancellation (ANC) is rapidly evolving as a
R Y A_A" AN\ NA
technology area that enables car manufacturers to ~WWN\/ W 4+ WV WA —

YN
ROAD INVERTED INTERNAL
NOISE SOUND WAVE NOISE LEVEL

differentiate their vehicles while enhancing the overall
passenger experience. Multiple types of ANC are
currently being developed, from simple engine order
cancellation (EOC) to more advanced road noise
cancellation (RNC). Regardless of the implementation or
architecture, Analog Devices delivers efficient and cost-
optimized signal chain solutions that leverage our core
technology competencies, including DSP, automotive
audio bus (A2B®), MEMs XL, and associated software.

ANALOG
DEVICES

ANCHIARSZHL T =R gett, HA RFMETN, % DADI AZB® UL GLIADE ZCrossCore
WAL R, T EUE RS (R M. 487, ARM

ANCHIA 3 ZAT 12 1l R s AL P A SIAILR O3 il
(Engine Order Control, EOC) $5 A FH95 1] 5 M Fi 546 Mt V7
k% (RoadNoise Cancellation, RNC) A, i#idixLt+z) _ e
[ RATLLScEl B X . B[, Fight IFZETRE, ADX L317 3-Axis, +16 g, I-S Digital Accelerometer

KIEFERTH 4 A KT 3 055
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D ADILISTN" Voice Processing Algorithms BEVICES

AHEAD OF WHAT'S POSSIBLE™

CarPlay, BILAiPhone SRRV KBRS EALTHAE

FAFSEEECCarPlay, FBEIERZiPhoneHIREE, ]
BAEREHIERRER. EFrEoIiseasE

FHERSERNREREESIRE, Ssirttil

RS2 ER), BRTLURN. ZetbikiTHIE, AEC/NR/BE Hands Free Communication SIBEEETE, iTunesBTRIEH, FRMBEILR
k. EEE. ERS, URFES. fS(=IRSS. EidcarPlay, BEATUNEREFS

Noise & Echo SRS, BINILRERE SR AN,
Cancelling, E(FFiPhone A RINXLETIRE, B2 AR AR
Beamforming Preprocessing for Voice ERRYSIMEHIER, MFSRMEFN—RE, XJ
’ Recognition VABHMEXI S R, BIMNBITARE ERI— MR

‘ 9, B ARSI o

Apple Car play ‘Enhanced Siri’ VAD AFC In Car Communication(ICC)
Acoustic

Voice Activity Feedback

Detection .
Voice
Processing

Cancellatiog

Vox function for Voice Trigger In Car Karaoke (ICK)

Algorithms

A0 B Rl EEnes S Wuw SLU Voice recognition at the edge

Wake-up Spoken
Word Language
Detection Interfaces

A idA . . .
UULCICE R Exterior vehicle voice control

Analog Devices Confidential Information. ©2023 Analog Devices, Inc. All rights reserved.



QADILISTN Acoustic Algorithms BRViceS

AHEAD OF WHAT'S POSSIBLE™

Acoustic Vehicle Alert System (AVAS)

Engine Sound Synthesis (ESS)

3D Chimes

Acoustic
Algorithms

Sound Generation for regulatory needs

Engine Order Cancellation(EOC)

Noise Cancellation for silent bubble \ !
PAZ ANC

Zonal Audio Personalized Active Noise »
Audio Zones Cancellation

Road Noise Cancellation (RNC)

Control module  Active Noise Cancellation

Analog Devices Confidential Information. ©2023 Analog Devices, Inc. All rights reserved.
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Spoken Language Understanding (SLU) for Cabin Control  Qsics
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Beamforming Technology

AHEAD OF WHAT'S POSSIBLE™

Beamforming starts with two or more
microphones arranged as an array.
Spatial information of the sound in the
vehicle is considered and it is thus
possible to distinguish different
directions of sound impact.

With beamforming, you can focus on a
certain seat position and reduce other
voices in the car. This helps with voice
recognition because other interfering

Microphones

Microphone 1 Microphone 2 Processing Result
voices can substantially degrade voice [ T o = I —
recognition performance. For human - fo. fos
communication, beamforming is Ll ll ' I . N ‘ . B
useful as an add-on to noise reduction " Loz || ™) %WW‘

because it can reduce non-stationary 2
noise components if they come from 5
off-beam directions.

16 // Analog Devices Confidential Information. ©2020 Analog Devices, Inc. All rights reserved.



ANALOG

Audio Signal Processing Software Tools BEvICRS

ADI LISTN Tuning Tool

The ADI LISTN tuning tool is a graphical user interface (GUI) that
connects to the target via Ethernet, UART, or SPI. With the

ADI LISTN automotive audio signal processing suite and its tuning
capabilities, it is easy to create a system that passes the relevant
automotive specifications such as ITU-T p.1100/1110/1120/1140 and
Apple CarPlay.

Download the ADI LISTN Tuning Tool
ADI LISTN EZ-AUDIO System Tuning Tool

The ADI LISTN EZ-Audio System (EV-21562-AUTO) enables
rapid tuning and deployment of a pre-configured 4-channel in/12-
channel out audio flow from DSP Concepts running on the ADSP-
21562 SHARC audio processor. This custom tuning tool (AWE
Tune) allows customers to quickly tailor the audio output for any
automotive cabin. Reduce your time to audio using this turnkey
hardware/software automotive audio solution jointly developed by
Analog Devices and DSP Concepts.

Download the ADI LISTN EZ-AUDIO System Tuning Tool

AHEAD OF WHAT'S POSSIBLE™

s e o
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https://www.analog.com/srf
https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/EV-21562-AUTO.html
https://w.dspconcepts.com/en/out-of-the-box-full-in-car-audio-system
https://download.analog.com/tools/ADI_LISTN_EZ-AUDIO/Releases/1.0.0/ADI_LISTN_EZ-AUDIO_SYSTEM_Eval-Rel1.0.0.exe

SigmaDSP Feature Comparison Table

Sigma 350

AHEAL UF WHALS PUSSIHLE ™

ADAU1462 ADAU1463
ADAU1466 ADAU1467
Core Frequency 294
(MHz) 75 50 25 50 50 172 ADAU1450: 147 294 294
Program RAM
(kWord) 1.5 1 0.5 1 0.5 35 8 24 24
Instructions per 6144 6144 6144
sample @ 48 kHz 1536 1024 512 1024 1024 3584 (SIMD) (SIMD) (SIMD)
Parameter RAM 1 1 1 1 05 4 :g :&J 11;5519: 1?6 ADAU1462: 48 ADAU1463: 48
(kWord) ADAU1452- 40 ADAU1466: 80 ADAU1467: 80
Data RAM 6 2 05 4 05 8 Shared with Shared with Shared with
(kWord) ’ ’ parameter RAM parameter RAM parameter RAM
ADC/DAC 0/0 2/4 2/4 2/2 2/2 0/0 0/0 0/0 0/0
Channels
Digital /O 8/8 8/8
Channels 16/16 8/8 8/8 2 x digital mics 2 « PDM mics 24/24 48/48 48/48 48/48
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
Self-boot rc I’'c o I°C/SPI FCisSPI I°C/SPI
Master Port I°c/SPI FFcispPI I°C/SPI
ASRCs ) ADAU1450: No
(Channels/ No No No No No ﬁgﬂﬂ;:;g lgjg ADAU1451: 16/8 16/8 16/8
Sample Rates) ) ADAU1452: 16/8
1450: No In/Out In/Out
S/PDIF 1451/52 :I/O 96 kHz| (192 kHz) (192 kHz)
Package 48-lead LQFP 48-lead LQFP 48-lead LQFP 32-lead LFCSP 32-lead LFCSP 102:385Q1%FP 72-lead LFCSP 72-lead LFCSP 88-lead LFCSP
g 7 mm x 7 mm 7 mm x 7 mm 7mm x 7 mm 5mm x 5 mm 5mm x 5 mm 14 mm x 14mm 10mm x 10mm | 10mm x 10mm | 12 mm x 12 mm
Status Released Released Released Released Released Released Released Released Released

Analog Devices Confidential Information.
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APPLICATION BN

ASRC/
S/PDIF

DEVICES

AHEAD OF WHAT'S POSSIBLE™

Digital Digital
= >
Sigma Sigma

DSP DSP

Digital Sigma Digital
Input DSP Output

GPIO/
Self-Boot

L7557 SPEAKER
e AD1940, ADAU144X, e ADAUI170L1...

e ADAU1452...

e ADAU1761,ADAU1781
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AHEAD OF WHAT'S POSSIBLE™

ADAU144x
(3rd Gen)

_ ADAU1452
' (4th Gen)

Performance
(Standard use case)

294 MHz 4-Mult 2-ALU Core (A2.8%)

Channel Count

48 Channel Digital 1/0 (A2X)

Package Area

100 pins, 16X16 mm TQFP 12 pins, 10xX10 mm LFCSP (Y60%)

172 MHz Single MAC Core

24 Channel Digital I/O

Power

0 : . = - Py MW M: wvin ~ Ornaratiar L]
~960 mW Maximum Operation 450 mW Maximum Operation (v50%)

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



Portable ANC Product e

AHEAD OF WHAT'S POSSIBLE™

- FDSP/HiFi-3z (100MHz)
- SRAM 320kB

- 3-ADCs, 1-DACs,

- 4 DMIC in

. = FDSP/Sigma DSP
» LAALIR - FDSP/Sigma DSP [HID [EE7esy . 4-ADCs, 2.DACS
a8 - 4-ADCs, 2-DACs ADAU - 8 DMIC in
= Ultra low power
= 2.7x2.3mm2, 0.35mm WLCSP

ADAU
1777

1787

- ! . - FDSP
[y aNaos I8 ;3%%?"%?&%? > [RErSR . 3 ADCs, 1-DACs
ADAU = 4 DMIC in . Lark- -
1788 = Ultra low power ' Lite
o . ) 7x2.3mm2, 0.35mm WLCSP

ANC Codecs

= [2S/TDM Input, Mono
b SN+ - | ow Power
SSM = 31W (4Q)class D
3515 = 1.8x2.2mm2, 0.4mm WLCSP

> ANALOG

- = Ultra-low power
| &Nﬁlf:%% = 0.984 x 1.444mm2;0.35mm WLCSP
SSM B 113dB AW SNR, <3uV AW Noise

6515

: - 12S/TDM Input
ANALOG
P el . Stereo 2x 32W (4Q)
IXSVER - 6x6mm2 LFCSP

3582

Class-D
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System block diagram - ADSP-2156X (400 BGA) o

AHEAD OF WHAT'S POSSIBLE™

VDD_INT @1.1V
5Vinput | PMIC VDD_EXT @3.3V
| MAX77711 VDD_DMC @1.8V

VDD_USB @3.3V

Pre/post processing
algorithms

SHARC+ DSP @450MHz
384KB L1SRAM

(L2 Mem) TMB

ADSP-2156X

512MB DDR3 SPI Flash 16MB
Memory OSPI(Uboot)

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved.



System block diagram - ADSP-SC5/x/ADSP-SCbh8x AN

AHEAD OF WHAT'S POSSIBLE™

VDD_INT @1.1V
bVinput |G VDD_EXT @3.3V
ADP5054 VDD_DMC @1.8V

VDD_USB @3.3V

Pre/post processing
algorithms

ETH- ARM Cortex A5 @ 450MHz
ADIN1300 MAC  OKE Cache 384KB L1SRAM

HW Crypto Engine ARM- SHARC Bridge (L2 Mem) TMB
AES,DES,ARC4,SH Micro SD Card
A,HMAC,MD5 128MB
ADSP-SC57x/ADSP-SC58x

BCLK,LRCLK, Drive DSP clocks

512MB DDR3 SPI Flash 16MB
Memory OSPI(Uboot)

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved.



System block diagram - ADSP-SC594/ A2

AHEAD OF WHAT'S POSSIBLE™

VDD_INT @1.1V
bVinput |G VDD_EXT @3.3V
MAXTTT1 VDD_DMC @1.8V

VDD_USB @3.3V

Pre/post processing
algorithms

ETH PHY GégraHbit LINUX - Kernel 5.4 N ——
AD|N13OO MAC ARM Cortex Ab @ 1GHz 640KB L1SRAM

320KB Cache

HW Crypto Engine ARM- SHARC Bridge (L2 Mem) 2MB
AES,DES,ARC4,SH

AHMAC,MD5 ADSP-SC594/2

BCLK,LRCLK, Drive DSP clocks

SPI Flash 128MB

1GB DDR3 Memory OsPlUBs oAbt

Analog Devices Confidential Information. ©2021 Analog Devices, Inc. All rights reserved.
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» Low Power (1W - 3W) » Medium Power (5W - 50W)
— SSM2375/2377 : Analog Input, Mono — SSMJ3302 : Analog Input, Stereo
— SSM2519/2537 : Digital Input, Mono — SSM35I5 : Digital Input, Mono
— SSM2518 : Digital Input, Stereo — SSM3582 : Digital Input, Stereo
— SSM4567 : Digital Input, Mono, — SSMJ3525 : Digital Input, Mono, Current
Boosted 5V, Current and Voltage and Voltage Sensing
Sensing

— SSM4529 : Digital or Analog Input,
Mono, Boosted 5V, Current and
Voltage Sensing, SigmaDSP

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.
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AHEAD OF WHAT'S POSSIBLE™

=
=

Low Power Amplifer Mid to High Power Amplifi

MAX98361 2.5W Plug & Play PCM Class D Amplifier MAX98365 14V Plug and Play Class D Amp

MAX98363 3.2W Soundwire 1.2 Class D Amplifier MAX98395 14V Digital Input Class DG Amp with IV sense

MAX98388/9 7W Class D Amplifer with IV Sense MAX98396 20V Digital Input Class DG with IV sense

MAX98380 Boosted Class D Amplifer with 3x charge pump MAX98397 28V Digital Input Class DG with IV sense

MAX98390 10V Boosted Class DH w/int DSM SM3515 Mono Digital input Class D Amp

MAX98304 Mono 3.2W Analog Input Class D Amplifier SM3582 Stereo Digital input Class D Amp

MAX98306 Stereo 3.7W Analog Input Class D Amplifer

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.
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» WIKI
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. H30%/ projectf| T
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FEZH AR SCHRF Ml --WIKI

AHEAD OF WHAT'S POSSIBLE™

https://wiki.analog.com/resources/tools-software/sigmastudio

SigmaStudio and SigmaDSP
Documentation Table of Contents

SigmasStudio and SigmaDSP
Documentation

Documentation Sections
Getting Support
Helpful Hints

Feature Wishlist

SigmaStudio

Welcome to the Analog Devices SigmaStudio Graphical Development Tool!

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.



Sigma DSP A TR 7= 5

://wiki.analog.com/resources/tools-software/sigmastudio/tutorials

Example Projects And Documents

This section includes project files that are intended to be used with [ SigmaDSP Evaluation Boards.

AD194x Examples

em AD1940 Quickstart Project

ADAU144x Examples
ADAU144x Audio

em Evaluation board setup - analog input channels 0 and 1, S/PDIF output channels 0 and 1
&m Basic audio path with [IR filters
em Using basic sound generation techniques to emulate a turn signal sound

em ADAU1442/ADAU1445 S/PDIF input routed through ASRC and output to S/PDIF transmitter and serial outpu

ADAU144x GPIO

em Select a lowpass filter using a pushbutton

em Control a multiplexer using a pushbutton

em Select from audio sources using a pushbutton

em Control the volume of the audio using two pushbuttons
em Control the volume of the audio using a rotary encoder

ADAU170x Examples
ADAU170x Audio

em Basic stereo audio input and output

em Creating differential DAC outputs by inverting one copy of the signal
em Mono peak limiter with adjustable threshold

em Example of an automotive audio system in a modular design

ADAU170x GPIO

em Use potentiometer connected to auxiliary ADC to select from a few filters
em Use a single pushbutton to select from a number of low pass filters

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.

General SigmaDSP Tutorials

These tutorials show signal flows for common use cases. They are not full example projects - please
scroll down for those. The table of contents can help you jump to content for specific processors.

Basic DSP Examples

Dynamics Processor Examples
Filter Examples

GPI0O Conditioning Examples

Level Detectors Examples
Mixers/Splitters Examples
Multiplexer/Demultiplexer Examples
System Examples

Volume Control Examples

Probe and Stimulus Blocks

Microcontroller Code Generation and
Implementation Tutorials

» Interfacing SigmaDSP Processors with a Microcontroller (written for Arduino-compatible

Acoustic Echo Cancellation and Noise Reduction

processors)
[» Booting a SigmaDSP from a microcontroller with no C compiler

AEC and NR Examples

ANALOG
DEVICES
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Sigma Studio 4.7 For SHARC DSP

B Analog Devices - SigmaStudio - [Design 1]

i File Edit View Tools Format Action Window Help
S gy e ol Al E[E
allo

AHEAD OF WHAT'S POSSIBLE™

3| & e B & 0P

El a Processors (ICs / DSPs) ~
-]\ ADSP-2140x
l ADSP-5C50¢/21 5ox
LA ADSP-213

- J41] ADAVdx

]3| AD193x

-.|41] AD1540

- AD1541

-[84] AD195x

-2} E2Prom

-{100] ADAU1702

-] ADAU1401

-{i] ADAU1T701

. ADALT44x

{4} ADAV&

-{48] ADAV46xx

{LB] ADAU176x

-{LP] ADAU1461

-6 ADAU1361

-- 61| ADALITSE1

-[&3] ADAUT781

-{31 ADAU1373

&= ssm2518

@9 ADAU1772 N

v

Supporting of ADSP-215xx
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Help Document of Sigma Studio 4.7 A2

AHEAD OF WHAT'S POSSIBLE™

@ AE_42_554G_AlgorithmDesignerGuide.pdf
@ AE 42 554G _Framework_APl_Reference.chm
@ AE_42_554G_HostControllerGuide.pdf

@ AE_42_S54G_IntegrationGuide.pdf

@ AE 42 SS4G_ProductSpec.pdf

e Location: @ AE_42 S54G_QuickStartGuide.pdf
C:\Analog Devices\SoftwareModules\SigmaStudioForSHARC-SH-Rel4.7.0\Docs @ AE_42 SS4G_ScriptingGuidepdf

¢ Beginner:
¢ Framework:
o Customer’s algorithm for Sigam Studio

Analog Devices Confidential Information. ©2022 Analog Devices, Inc. All rights reserved.
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(Danfar 3K 75 DSP {71 72
ADSP-2156X
https://download.analog.com/tools/EZBoards/2156x/Releases/Release_1.0.1/ADI_ADSP-2156x_EZ-KIT-Rell.0.1.exe
ADSP-214XX
http://download.analog.com/tools/EZBoards/21479/Releases/Release_1.0.0/ADI_ADSP-21479 EZKIT-Rell1l.0.0.exe
(2)ADSP-21489R#EERE
#2321
(3)2N{T 3K 45 DSPHY B 17 =8 A XA

https://www.analog.com/media/en/dsp-documentation/processor-manuals/SC58x-2158x-hrm.pdf

https://www.analog.com/media/en/dsp-documentation/processor-manuals/ADSP-214xx_hwr_rev1.1l.pdf
(4)ADIfIDSPZ & boot Ay ST NI 2

https://www.analog.com/media/en/technical-documentation/application-notes/EE366v02.pdf
https://www.analog.com/media/en/technical-documentation/application-notes/EE366v0Z.zip

(5)8%{4SigmaStudio for SHARC 4.7.0

EEZREhttps://www.analog.com/srf, BRI ERA] IIRE

(6) SHARC DSPiL#4m#s<SERISAY
http://www.analog.com/media/en/dsp-documentation/processor-manuals/SC58x-2158x-prm.pdf

(7) SHARC DSP Application Notes
http://www.analog.com/en/products/processors-dsp/sharc/ADSP-SC589.html#product-documentation
(8) FFT MIPS and example code

refer the below mentioned Ezone link which talks about SHARC+ FFT. _
https://ez.analog.com/dsp/software-and-development-tools/cces/f/q-a/549486/sharc-fft-time
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https://download.analog.com/tools/EZBoards/2156x/Releases/Release_1.0.1/ADI_ADSP-2156x_EZ-KIT-Rel1.0.1.exe
http://download.analog.com/tools/EZBoards/21479/Releases/Release_1.0.0/ADI_ADSP-21479_EZKIT-Rel1.0.0.exe
https://www.analog.com/media/en/technical-documentation/application-notes/EE366v02.pdf
https://www.analog.com/media/en/technical-documentation/application-notes/EE366v02.zip
https://www.analog.com/srf
https://ez.analog.com/dsp/software-and-development-tools/cces/f/q-a/549486/sharc-fft-time
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THANKS'!
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