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ESS Technology, Inc

4

) The leader in premium audio playback and recording
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ESS Worldwide Locations

(HQ)

Global Distribution

China — Ricore and Weikeng
Japan and SE Asia - GEC
Taiwan - Weikeng

Korea- CNJ

Europe- Ismosys/Astute
USA - Shaw

Global - Mouser

SS Technology | [Cdbdinfxdiatial

San Jose,
SiliconValley

CA

Bringing Music to Life




ESS has a Long History of Market Leadership >
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Founded
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#1 in Speech
Synthesis

#1in
PC Audio

#1in
VCD/DVD

#1.in
Audiophile

#1in
Mobile HiFi
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#1in
Soundbar
SOCs
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#1
Highest
performance
ADCs
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£SS Technology HYPERSTREAM® Architecture
AD
o N4
1/1/2009 2/15/2013 7/2/2017 5/16/202 }{\ O 4/13/2023
ES9008 INTRO DUCED ES9018K2M RELEASED ES9218P RELEASED E59039MPR"2? LE \SED ES9826 RELEASED
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HYPERSTREAM |
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‘ January 1, 2009 1/6/2016 January 1, 2025
ES9038PRO DAC 11/25/2019
INTRODUCED 59219 DAC RELEASED 01/23/2024
ES9290 CODEC RELEASED
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FSS Technology HYPERSTREAM® Architecture

Progression of Hyperstream:

e Hyperstream®l Original Patented Architecture

e Hyperstream® Il Updated with reduced noise floor modulation and clocking
iImprovements

e Hyperstream® lll Improved dynamic loop response resulting in better noise result

e Hyperstream® IV New modulator architecture helping reduce power consumptior
and linearizing THD curve

The Architecture is applied to both SABRE DACs and ADCs
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ADC Product & Regulator Offering and Roadmap

ES9823PRO
ES9843PRO
ES9842 PRO ES9822 PRO +124dB DNR +127dB/DNR
SABRE PRO +122dB DNR +125dB DNR BRI (+130dB-Mono) 4
-116dB THD -117dB THD -118dB“THD Q
4CH/HW mode
4 Channel stereo ASP2 2CH/HW mode
ASP2, MQA
ES9826
ES9840 ES9820 ES9821 ES9841
Cost/ +123dB DNR
+116dB DNR +116dB DNR +120dB DNR 105dB THD +120B DNR Q1 ) 25
Performance -108dB THD -108dB THD -112dB THD I\/II(_Z e FER L -112dB THD
4 Channel stereo Stereo/HW\maode ias/ ’ 4CH/HW mode
Stereo/HW mode
Low Noise ES9311
. ES9312
Audi Low Noise Dual Ultra Low
uaio Reference

Noise Regulator

n - e In R&D In Definition
Production Ih Production

Regulator Generator
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8 Channel DAC Product Offering and Roadmap

ES9039 E£S9027
SABRE PRO ES9026PRO ES9028PRO ES9038PRO MPRO&PRO PRO
130dB DNR 135dB DNR 140dB DNR 140dB DNR,
130dB DNR
MQA
Es081 o i
ES9017 i
Perf ES9006AS ES90165 ES9018S N 1;3328§NR 19048 DR +d1r2i\?:r'i Dﬂ'i'}'é'f drivers, no
eriormance | ;045 o 124dB DNR 129dB DNR roan rvers, o = ASP2 (PEQ,
With Line-Driver Hardware mode pin compatible to .
DRC, mixe
ES9080
Hardware n
Low Noise Lfsestte £5931
Audio ol Dual Ultra Low
Reference .
Noise Regulator
Regu|ator Generator
u ’ HEE ) In R&D In Definition
Production In Production
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2nd Generation ES9082 SMART DAC
Audio Signal Processor (ASP2)

£S9082 DAC ASP2 improves on previous designs

512 Instructions from PRAM shared with ASP core + CRAM + DRAM per channel
(PRAM = Programming RAM, CRAM = Coefficient RAM, DRAM = Data RAM)

/

FUNCTIONAL
CODE

RAM shared with channels

PROGRAM RAM (PRAM) 512

] O
ASP [ Channel R Coefficient RAM (12811 | @O
{ ASP T —

- ASP o

/

ASP

— ASP
Other
RRAN250 ASP I [ _Channel 8 Coefficient RAM (128) | | Dlgltﬂl
PRAM 256 | Mﬂmmw_‘
— ASP [Channel & Coefficient RAM (12811 |
ASP [ Channel 8 Coefficient RAM (128
— CORE Channel 8 Data RAM (128

Channel 8

External

|
Internal

12C/SPI
Master
Interface

—D—{ 12C/SPI Slave Interface

SPI Flash
Memory

—

SPI Master

ES9082 ASP can be programmed using 12C/SPI slave or the
SPI master using an external SPI flash memory
ES9082 has a SPI master for loading the ASP settings

}_

Less Instructions required for most operations
including full biquad
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» The 32-bit ASP can be programmed to
represent

« MIXERs
 Parametric Equalizers (PEQ)

» Dynamic Range Compression
(DRC)

 Automatic Gain Limiters (AGL)

As well as other functions including de-

emphasis and RIAA filters. SPI master is
integrated for using SPI Flash devices

» Reduces requirements on the
System Processor

SABRE SAE



2 Channel DAC Product Offering and Roadmap

With
Integrated
AMP

ES9033
+122dB DNR
+PLL

ES9023P
112dB DNR

SABRE

128dB DNR 128dB-DNR,
127dB DNR 128dB DNR &d ’ SRS i) MQA, TDM, HW

DSD +MQA

£S9069Q
E 2M ES9063AS
ES9018K2M ES9028Q2M 59038Q ES9039Q2M 130dB DNR,
HW mode

mode

o [ (mw) (=) NEW

122dB DNR, PLL
116dB DNR 122dB DNR ’ ’
Performance HW mode, TDM

1VRMS 2V RMS
In New -
[ Rigdueticn } [In Production1 [ In R&D } [ In Definition }

SABRE
Headphone
AMP
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SAl

2 Channel Stereo CODEC and Integrated Headphone Amp
Product Offering and Roadmap

ES9280APRO ES9281APRO
SABRE PRO SABRE Pro USB2.0 Audio SoC SABRE Pro USB2.0 Audio SoC
USB 124 DNR +32bit/384KHz 124 DNR +32bit/384KHz
ES9281APRO w/MQA, PEQ MQA, PEQ
ES9270 ES9260
Performance USB2.0 Audio SoC USB1.1 Audio SoC
DNR 117 dB DNR 112 dB
USB +32bit/384KHz +24bit/96KHz
ES9290Q
ES9118 ES9218P ES9219Q 2CH ADC/DAC, ES9291Q
. . + 2Vrms HPA 2CH ADC/ DAC,
+ AVC + Switch + AVC + Switch DNR 116,
Performance + 1Vrms HPA + 2Vrms HPA *PLL PGA, Mic Bias, DNR 123, HPA, | 1Q25
DNR 120 DNR 121 +*MQA PLL, Direct PLL, Direct
DNR 121 Monitor, ASP2

Monitor

In New -
[ Rigductic 1 [In Production} [ In R&D } [ In DEf|n|t|on7
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Audio Processing Product Offering and Roadmap \

Audio
Processing
Chip

/ Crescendo I+

+Embedded 8MB SDRAM

+ 2xAudio DSP w/ 96kB
SRAM

+ 5.1ch PWM/DAC, 3ch w/ FB
+ ADC w/ 103dB DNR

+ 2x FS USB host/dev

+ SQI/SPI Flash I/F

QlZS-eLQFP

~

/

-

QSch 12S out w/ AGL

~

Crescendo VI
+ Low power

+ HS USB 2.0 Host

+ fast UART

+ 3xAudio DSP w/ 144kB SRAM
+ Network Processor

+ Linux kernel

+ DSD Decoder

/

K Crescendo IX

FARM cortex V7-A
architecture CPU A5, Up to
800MHz

+VLIW & SIMD Architecture
CEVA DSP X2, Up to 350MHz
+Embedded 32MB DDR
@200MHz

\_

~

/

System Solution
Crescendo
VII/IX
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/+ DTS Virtual X \

C7 Processor

- /

e

-

+ Dolby Atmos

<

/ Smart Audio

3D Audio
+ karaoke C9 Processor (Voice Activated)
+ DTS X + WiFi

+ Voice Command

-

J

~

)

[ In Rroduction J[

New

In Production
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A picture is worth a thousand words!

Leading Audio Brands Depend on ESS...
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. Winning Multiple Awards With Our SABRE Sound Quality
Product of the Year

the absoluta sound ﬂ
SRk
ANARDS [ESHEE

EISA'-._ Best

AWARD; Producl

. < 2017-2018
DAC HEADPHDNE AMPLIFIER
Pro-Ject Pre Box S2 Digitd
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Our products are best-in-class!
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ESS IC’s are not intended, authorized, or warranted for use as components in military applications, medical devices or life support systems. ESS assumes no
liability and disclaims any expressed, implied or statutory warranty for use of ESS IC’s in such unsuitable applications.

No part of this publication may be reproduced, stored in a retrieval system, transmitted, or translated in any form or by any means, electronic, mechanical,
manual, optical, or otherwise, without the prior written permission of ESS Technology, Inc. ESS Technology, Inc. makes no representations or warranties
regarding the content of this document. All specifications are subject to change without prior notice. ESS Technology, Inc. assumes no responsibility for any
errors contained herein. U.S. patents pending.

Subject to Confidentiality Terms & Conditions.




