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SDA Board of Directors/
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PCle SD Express

Welcome to the SDA Global Workshop Taiwan Webinar
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Big Data is Driving Performance & Capacity of SD Technology Development
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Fast Data Infotainment

Automotive
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More New SD Technology & Specification
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SD Association

O 2012 AP EIRYIERERT S
Strategic Activity in China started in 2012
26 New Member Company in China adopted SDA Membership in 2012
O 2012 MABFR+ZRATSESDIFERIIEE
Welcomed more than 50 company in Shenzhen, April, 2012
O 2012F+—ABAA+ZRATSESDHE LiE/EE)
Welcomed more than 50 company in Shanghai, Nov, 2012
O 2013 A ASDRE EIRFIM M E E50ES
Global Workshop Beijing, May, 2013
O 2013+ ASDRE EIRBIM M E MEDEE)
Global Workshop Chengdu, Oct, 2013
O 20145 BSDRE IR FIMMTE 85EE)
Global Workshop Shanghai, Apr, 2014
O 2014F+ASDHEEHFMANE =LES
Global Workshop Taipei, Oct, 1st 2014
O 2015 A ASDimE Ik MiiiztE  FRYIEE
Global Workshop Shenzhen, May, 2015
O 2015F+HASDBE2HXMHANE =EE
Global Workshop Taipei, Oct. 2015
O 2016F M BSDInE Bk E HEEe)
Global Workshop Shanghai, Apr. 2016

O 2016F+—RSDHE 2 KM E EEE

Global Workshop Bangalore, Nov. 2016
u] 2017FNASDRE IR E =1E

Global Workshop Taipei, Apr. 2017
u] 2017 L ASDIRE KM g ENEES

Global Workshop Bangalore, Sep. 2017
u] 2017F+ZASDHE2 KBRS BAEE

Global Workshop Tokyo, Dec. 2017

O O OO0 o o0 oo oo o oooo oo o

u]

2018F = ASDIn & 2 BT & ENESEE)

Global Workshop Mumbai, Mar. 2018
2018F = ASDInE 2 BRI & ENEEE)

Global Workshop New Dehli, Mar. 2018
2018F = BSDIB & 2 BRI & MIMNEED

Global Workshop Hangzhou, Mar. 2018
2018F N BSDInEE IR & ENEIEE)

Global Workshop Bangalore, Sep/25 2018
2018F N BSDInBEE IR E ENEEED

Global Workshop Pune, Sep/27,2018
2018F+HASDIBEEIRKIMMFNE =ILES

Global Workshop Taipei, Oct/26, 2018
2019F = BSDRE IR & HEEE

Global Workshop Chennai, Mar/12, 2019
2019 = ASDIF g E KM= g ENEES

Global Workshop Hyderabad, Mar/14, 2019
20195 BSDiR & =Bkl s & _L/8EE)

Global Workshop Shanghai, Apr/12. 2019
2019 M BSDi & &Ikt =0 & B 28 B E ED

Global Workshop Moscow, Apr/16. 2019
20195 L ASDIF B E BT g ENEES

Global Workshop Bangalore, Sep/24, 2019
2019 L ASDIF B E BTN g ENEES

Global Workshop New Delhi, Sep/26, 2019
20195 +—ASDi g R kit S HETEE

Global Workshop San Petersburg, Nov/7, 2019
20215 = ASDRE &Ik PEIAR Fif eI &/EE

Global Workshop China Webinar, Mar/25, 2021
2021 =ASDimE Ik iriist S HENES

Global Workshop Moscow Webinar, Mar/21. 2021
2021 BSDinE B MM g ENEES

Global Workshop India Webinar, Apr/23, 2021
2021F N ASDIHE IRk Ttz S BN EED

Global Workshop Europe Webinar, Sep/22. 2021
2021FE+ASDiR & & Bk flr i 5 & =B EED

Global Workshop USA Webinar, Oct/27.2021

2022F—HBSDIHEE &R LR =58
Global Workshop Taiwan Webinar, Jan/13, 2022

©SD Association. All Rights Reserved. 7
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Welcome to join SDA for a better future
S'j SD Association
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YEARS OF INNOVATION

2000-2020
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Thank You

Email: kuang@phison.com

©SD Association. All Rights Reserved. 9
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SD Association

SD Association Overview

Kazunori Nakano
SDA Board of Directors/Marketing Committee Chair (KIOXIA)
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Table of Contents SD Association

* SD Association Overview
* QOrganization
* License Scheme & Compliance
* Benefit of SDA Membership

* SD Standard Specification Overview and New Standard Ver.8.00
* SD Specification Structure
* Card Types
* SD Logos & SDA Pictographs
* SD Ver.8.00 ( SD EXPRESS PCle Gen.4)

*  Summary of SD Standards
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SD Association

SD Association Overview
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SD Association Organization

>

SD Association

Mission: SD Card Standardization with Promotion and Adaption of SD Standard Worldwide

SD Association: SDA (www.sdcard.org)

Financial Committee

Board of Directors

President

Technical Committee

Physical Specification
File System
Security
Application
SDIO
Host Controller
Test Guideline

Test Tools
Interoperability
Market Inspection
Compliance News

¢ Organization Established in 2000
e Member Company :About 800 Companies Worldwide .

e Member Fee: Executive Member $4,500/year General Member $2,500/year

SD/SDA Logo Guideline
SDA Public Web Site
SDA Brochure
Press Release
Promotional Exhibition
Promotional Seminar
Global Workshop

Legal & License Committee
Compliance Committee Marketing Committee

©SD Association. All Rights Reserved.
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License Scheme & Compliance SD Association

SD Association SD-3C LLC

SDA Specification

e SD Group Specification
Specification

SDA Pictographs SD Logos

Essential Patents

License Contract with SDA ontra D

SDA Membership Agreement Card License Agreement
(SDAMA) (CLA)
==\ SDA License Agreement Host Ancillary Product License Agreement
Host gua | @ (SDALA ) (HALA)

‘ Licensee should comply with SD/SDA Specifications and SD/SDA Logo Guideline ‘

Card

(As Normative Document)

©SD Association. All Rights Reserved. 14
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SD Association

Benefit of SDA Membership

O Access to all detailed updated specifications. (Card, Host, Test & Logo Guideline)

O Not only exposed to all on-going standardization activity but up-coming standards
well in advance.

O Not only be able to influence on new evolving standards but be able to propose new
features for standards. e

Can be a candidate to serve on the Board of Directors <
D Mem bershi Com arison 9 Voting Rights in SDA, including Committees and <
p p Workgroups
https://www.sdcard.org/join/membership-benefits-comparison/ | Ability to chair Committees and Workgroups o
Participate in Committee and Workgroup all email < <
reflectors, except closed
Obtain pre-release access to documents and
N [+ L+
deliverables
Ability to make proposals for additions and/or P P
modifications for SD Specifications
Ability to execute the SD Association License Agreement L~ <
Access to the SD specification matrix L] L
Participate in and contribute to Committee and < <
Workgroup activities
Attend General and Interim Meetings & &
Access to the "Members Only” website & &
Participate in Interoperability Test Events L+ L+
Participate in marketing events and workshops & L+
Annual Dues ; 54500 $2500

©SD Association. All Rights Reserved. 15
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SD Association

SDA Officers

] President: Hiroyuki Sakamoto

Hiroyuki.sakamoto@t-net.ne.jp

1 Chairman: Yosi Pinto

Yosi.pinto@sandisk.com

[] Treasurer: Bo Li

Bo.Li@sandisk.com

[0 Executive Director*: Stan Moyer
sdcard_ed@inventures.com

[0 Secretary: Open

* Stan is not an official SDA officer per the bylaws definition. Though he is considered as a team member in the Officers Team as being the Executive
Director of the association. A service provided by our SDA Office contractor — Global Inventures

©SD Association. All Rights Reserved. 16
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SD Association

SDA Board of Directors — 12 Companies
(in alphabetical order)
E:é%iég Danny tin Jeff Hsieh ﬁﬁ’%ﬁﬁf T.H. Kuang i Andre Chen
. ]{in(ht()li David Chen Joel Tang @ HeeChang Cho = JiCheol Hong
K IOXIA KezunoriNakano o Yosi Pinto Jeff Tsujimoto
Lexq r ) Joseph Yuan Janice Chiu Josh Chen
SONY a Kenichi Satori Shingo Aso
1
Thom Denholm

Jyh Chau

Micron
Panasonic

©SD Association. All Rights Reserved.
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Marketing Committee Organization "
SD Association

Marketing Committee
Chair
Kazunori Nakano (KIOXIA)

TC Relations
CC Relations = Advisory Directors

Advisory Directors Yosi Pinto (SanDisk)
Minoru Ohara (Allion)
Hiroshi Noda (Canon)

Global Public Website & Events

Management
Mana Shimizu (Acube)
Marketing & Events Support
Belinda Lucero (Gl)
| | | 1
Application WG Web WG Regional Marketing WG Logo Guideline WG
Chair: Shinji Inoue (Panasonic) Chair: Kaz Nakgno Kaz Nakano/Japan Chair: Jeff Tsujimoto (WD)
Kuo Ting Lu (Phison)/Surveillance & Automotive A TSOU(A//IQH) T.H.Kuang / APAC (Phison) Sharlene Chin (WD)
Kuo Ting Lu (Phison) Joe Su / China (Phison) Shinji Inoue (Panasonic)
‘ Anne Tsou/ Taiwan (Allion)
Cathy Huang/ Russia (Phison)

©SD Association. All Rights Reserved. 18




Technical Committee Organization S’ _
' Technical Committee | SD Association

Test Guideline WG ®Yosi Pinto (SanDisk)

® Minoru Ohara (Allion)
® Akihisa Fujimoto (KIOXIA)
1 1 1 1

I0 WG Application we Specification WG Advanced Security WG
e Katsutoshi Akagi (Bayhub) Shinji Inoue (Panasonic) ®Michael Lavrentiev  yqni Shternhell (SanDisk)
®Yoni Shternhell (SanDisk) (SanDisk)

=_Mechanical TG
®John Burke (SanDisk)
= UHS TG

®Miki Takahashi (Granite River Labs)
e®Tadashi Ono (Panasonic)

b SD-PCIe TG _
®Michael Lavrentiev (SanDisk)

- Host TG

©® Katsutoshi Akagi (Bayhub)
® Akihisa Fujimoto (KIOXIA)

/ - iSDIO TG — Content Format TG =Random Performance TG_ N
= __ Bluetooth TG == Content Delivery TG == Low Voltage TG
o GPS TG ==_Application Platform TG —_File System 1G_
= PHS TG

== Visual TG
== Audio TG
==_Document TG

==__ NFC Ad-hoc

—__OTPTG Non-active
—._..SST6 groups in TC

—___ MSTG

—____eSD1G

% = Core Security TG ol

=_WIMAX TG

1
1

1

1

1

1

|

i e
! = ___Camera TG

1

|

1

i === Binding AD
|

1

©SD Association. All Rights Reserved. 19




Compliance Committee Organization >
SD Association

Compliance Committee
Co-Chair

Minoru Ohara, Allion
Hiroshi Noda, Canon

Interoperability WG Test Tool Evaluation SD Express & UHS-I| Compliance WG
Co-Chair Ad-hoc Verification Program Co-Chair
Ad-hoc
M_inoru_ Ohara, Allion Managed by Compliance Hiroshi Noda, Canon
Hiroshi Noda, Canon Committee Chair Managed by Compliance Shinji Inoue, Panasonic
*This group is set up based Committee Chair

on requests
from test tool vender

Designated Labs
Allion Test Labs. (SDHC/SDXC/UHS-I/UHS-II/UHS-III)

Panasonic (SDHC/SDXC/UHS-I)
Granite River Labs, (UHS-II/UHS-11I/SD Express)

©SD Association. All Rights Reserved. 20
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SD Association

SD Standard Specification Overview
And
New Standard Ver.8.00 SD Express




SD Specifications Structure >0

SD Association

SD Applications

smartSD

Part 4 SD-Audio

Part 8 SD-Video

Part 15
Separate Delivery

Other Applications
Picture, Map, Binding... Part A3 ASSD

e art 3 Part A1 Mc-EX / ASSD Extensi
SD File System [ Security (CPRM) a c- xtension

Part A5 SD Extension API

Part A2 Host Controller

Part 1 Physical Layer
Electrical Specification UHS-1I/UHS-I11 }f Low Voltage Card
Addendum Addendum
NFC Interface
Addendum

Mechanical Addendums:
- Standard Size SD Card Addendu
- microSD Card Addendum

(Electrical and Functional spec
Bus Signal Timing, UHS-I mode
PCle/NVMe mode (SD Express

©SD Association. All Rights Reserved.
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SD Association

SD Card Types

a Form Factors
. Standard SD Card

microSD Card
a Functions
° SD Memory Card

. SDIO Card

. SD Combo Card (SD Memory + SDIO Functions)
=  iSDIO Wireless LAN SD Card  iSDIO TransferJet SD Card
. smart microSD
= microSD with Secure Element or with/without NFC interface
a Memory Capacities
. SDSC: Standard Capacity (< 2GB) / SDHC: High Capacity (2GB< - <32GB)
. SDXC: eXtended Capacity (32GB< - <2TB)
. SDUC: Ultra Capacity ( 2TB< - <128TB)

a Bus Interfaces 1/0 Function soio S
. Non UHS (Non Ultra High Speed) Card
= DefaultSpeed: 12.5 MB/sec High Speed : 25 MB/sec
. UHS-I Card
= UHS 50: SDR50is mandatory (50MB/secMax.) UHS104: SDR50 and SDR104 is mandatory (104MB/sec Max.)
. UHS-II Card
= UHS156: FD156 is mandatory (Full Duplex 156MB/sec Max.) HD312 is optional (Half Duplex 312MB/sec Max.)
. UHS-III Card
= UHS312:FD312 is mandatory (Full Duplex 312MB/secMax.)  UHS624: FD624 is mandatory (Full Duplex
624MB/sec Max.)
. SD Express Card(New)
=  PCleGen.3x1 Lane: (985MB/sec Max.) & NVMe protocol with legacy UHS-I interface
= PCleGen.3x2Lane/Gen.4x 1 Lane: (1,970MB/secx Max.) & NVMe protocol with legacy UHS-I interface
=  PCleGen.4x2 Lane: (3,940MB/sec Max.) & NVMe protocol with legacy UHS-I interface

Storage

2080r s S» Hg P Bask
S =

Over 2GB to 32G8 =

S H
Over 26810278 _ g E

Combo
[Storage + Special Functian]

©SD Association. All Rights Reserved.
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SD Association

1. SD Logo :Capacity (4 Types) 2. Bus Mark :Data Transfer Performance

No Mark yUHS-1 UHS-II UHS-III
< 2GB

P 5 . 5 !
Standard Capacity ‘ﬂ ‘ﬂ fégﬂ
== - -

|
Hioh Speed ; PCle Gen.3
gh Sp [ Ultra High Speed
32GB< - <2TB

3. Speed Class Mark: Video Recording
eXtended Capacity

[ Speed Class ] [ UHS Speed Class ] [Video Speed Class]
P 1o Y ) ; ]
VS.’,V

' s> fs:a
m w

2006 2009 2010 2013 2016

SD Logos & SDA Pictographs

SD Express

2000 :

2006 2GB< - <32GB

High Capacity

2009

"R 7B < - <1287TB
e Ultra Capacity

Sa Yoo
XC i1

sssssss

©SD Association. All Rights Reserved.




S
SD Ver.8.00 SD Express PCle Gen.4 x 2 Lane SD Association

SD Memory Card SD Express Memory Card

Lz W ﬁ
Pin Layout H H
394 0mejsec
et cendl]
PCle Bus Interface n 1970mejsec
PCle Gen.dx1| PCle Gen.dx1 / Gen.3x2
m . 985Me/sec |
e G"'"'mi".,fc.m PCle Gen.3x1
524HB,|'SEC
312Iﬂ,|'sec UHS-TI
SD Bus Interface 108me/sec UHS-II :
25 M jsec UHS-T UHS-1 UHSI UHs-1
High Speed High Speed High Speed High Speed
Capacity (file system)
ura S S S S ==

Capacey 12878 oc c1 | cn | cm o T

Extended  rp S S S>> S —

Capacily o Pl | XCc I | xcm

Up to . - - - T
High S S5
Capaciy 325 I I m Egmm I
25

©SD Association. All Rights Reserved.
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SD Association

Bus Speed Mode

Bus Mode Clock Frequency Interface Method S0 LTI Spe_c.
Performance Version
Default Speed (DS) 25MHz 3.3V single-ended 12.5MB/sec 1.01
High Speed (HS) 50MHz 3.3V single-ended 25 MB/sec 1.10
SDR12 25MHz 1.8V single-ended 12.5MB/sec
SDR25 50MHz 1.8V single-ended 25 MB/sec
UHS-I SDR50 100MHz 1.8V single-ended 50 MB/sec 3.01
SDR104 208MHz 1.8V single-ended 104 MB/sec
DDR50 50MHz 1.8V single-ended 50 MB/sec
UHS.I| FD156 52MHz x 30 (PLL) UHS-II PHY 156 MB/sec 4.00
HD312 52MHz x 30 (PLL) UHS-Il PHY 312 MB/sec w2l
FD312 52MHz x 60 (PLL) UHS-III PHY 312 MB/sec
UHS-III 6.00
FD624 52MHz x 120 (PLL) UHS-III PHY 624 MB/sec
1-Lane 1GB/sec 7.00
Gen.3 100MHz x 40 (PLL)* PCle Gen3 PHY
PCle 2-Lane 2GB/sec
* .
. 8.00 Theoretical Value
Gen.4 100MHz x 80 (PLL)* PCle Gena PHy | LTtane 2GB/sec
2-Lane 4GB/sec

©SD Association. All Rights Reserved.
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SD Association

SD Express Card: Background

Client Computing, Imaging, Automotive — Transition to Higher Speed Interfaces
New Markets Demand More Memory with Higher Speed

= Autonomous vehicles and connected cars with multi-sensor data collection & processing

= Multi-channel video capture

= Gaming with 3D high resolution graphics ©aming o H[%*;tigd
s -

j/‘ :

= Imaging market is already heading to PCle ﬁ .*

= Edge Computing Gateway : High Speed, Small and Robust

= New evolving imaging market
(3600, VR, AR etc...)

Modem /
Gateway

©SD Association. All Rights Reserved.
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Advantages of PCle Interface SD Association

» PCleer standard developed by PCI SIG
O - PCle Gen 3 (up to 8Gb/s) and Gen 4 (up to 16Gb/s) are proven. ... F)Cl N
y/ad

O + PCle released already Gen 5 and Gen6 is underway... .
= NVMe™ standard developed by NVM Express EXPRESS

O The command layer protocol for Non Volatile Memories that teamed up with PCle...
A scalable and sophisticated protocol — ready to handle future system needs

Become more and more popular as the de-facto standard for SSDs and other... n
Supported by all major OSs | g
EXPRESS.

Proven test environments were defined

OO 0O

Both are world wide recognized as the preferable protocols for future needs = Easy to adopt !

PCle and NVMe Interfaces — Test Advantages
Many Bus Analyzers, Protocol Analyzers, Test Suites are in the market...

SerlalTek "~‘ TELEDYNE
I ————— TECHNOLOGIES

nnnnnnnnnnnn

Oataslonclmologv"’_ =t

KEYSIGHT

N TECHNOLOGIES
PCle® is registered trademark of PCI-SIG. NVMe™ is trademark of NVM Express \/ .l DSU

©SD Association. All Rights Reserved. 28
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Summary of New SD Standards SD Association

m SDA defined until today performance standards for sequential writes serving the imaging market with focus on growing demands of
video capturing TN

IE “GHOST TOWNS”
] DA defi HS-11I (624MB furth h h k = B
®m  SDA defined UHS-III (6 /s) to further enhance these market needs s> o
AT S~

@ But its not just storing content ...its App Running demanding enhanced random access...

m SDA defined Application Perf Class A1(Nov.2016) and A2 (Feb.2017) along with enhanced features; Command Queuing, Cache and Maintenance

]

Evolving technology trends of mobile SoCs raised a request to operate only with 1.8v Signaling (w/o need for 3.3v initialization)
® SDA defined the Low Voltage Signaling card with full backward compatibility ‘

@™ New evolving technologies of multi-core, high-speed 10s with SD Express PCle Gen.3 & Gen.4 NVMe will raise even higher demands for
SD card performance in high end applications

ml

1.8W Max. Power Consumption vs (Normal SSD ~ 3W)

W Bus Mastering for inter chip communication between devices to |8 D | —a :‘
help efficient latency path and longer battery life o | Soe I>'a . | §g Il

W Dedicated CMD Queue in DRAM for every CPU core eI = EXPRESS

™ Host Memory Buffer (HMB) to save cost (No SRAM Model)

™ Backward Compatibility with SD Interface T R — Long Version :

©SD Association. All Rights Reserved. 29
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SD Association

SDA Office - Inventures < Inventures’

0 SDA Office — Official Address (Inventures Offices):
SD Card Association, 5000 Executive Parkway, Suite 302, San Ramon, CA 94583, USA
T: +1.925.275.6698 | E-Fax: +1.925.886.4870 | M: +1.510.427.6976

0 The team that directly supports the SDA with their titles related to SDA:

— Stan Moyer — Executive Director

— Kevin Schader — Director of Communication

— Belinda Lucero - Marketing & Events Manager

— Jessica Esparza — Finance

— Jamie Reyes — Membership Services

©SD Association. All Rights Reserved. 30
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SD Association

Thank You

Email: kazunori.nakano@kioxia.com

©SD Association. All Rights Reserved. 31
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SD Association

SD Express Host Implementation

Yosi Pinto
SDA Chairman of the Board/Technical Committee Chair
(SanDisk LLC)

San)isk
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SD Association

Agenda

0 SD Standard Evolution

0 SD Express Host Implementation

O How to implement hosts with SD Express interface using SDA’'s Host Controller
Spec

O Other implementation methods

p

iCro
mS.i'
EXPRESS

©SD Association. All Rights Reserved.



SD Memory Card Standard Evolution >

SD Association
2020
SD Express
- - - (PCle®/NVMe™) g -
S;m SD Association up to 4GB/s
(SD Ver.8.0)
YEARS OF INNOVATION 201819 B2l o EP
SD Express & microSD Express
~800 members as of December 2021 (PCle®/NVMe™) 985MB/s, SDU
(SD Ver.7.00/7.10)
m

UHS-IIl mode
624MB/s i
Command Queue J
Low Voltage %*E*

(SD Ver.6.00)

2011 ¥

2009/10 v§-€1 UHS-Il mode

. 312MB/s
2005 @ 2006 '== UHS-I mode jbe=es

104MB/s, SDXC
2004

microSD Introduced SDHC Introduced (SD Ver.3.00/3.01
High Speed mode (sp Ver.1.20) (SD Ver.2.00)
2000 of 25MB/s
(SD Ver.1.10) ] ]
SD Card Introduced - >5 Billon SD & microSD cards sold by

2019*. SD is the de-facto worldwide
removable memory card standard

* Source: Estimation using news published by SanDiskin 2015 (“2 Billion microSD cards sold by 2015”) and TrendForce’s reportfrom 2019 (“total of ~3 billion cards sold within 2016-2019")

©SD Association. All Rights Reserved.
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SD Express Benefits and Implementation Method >
Material published by SDA that you may use SD Association

O SD Express Host Implementation Guideline (for SD7.x cards) =
rfm“m 7 D PSR Of PO —— SD Express /—Ir':p— IZ)
AR Card Detect ol erlfdm' Update to EXiSting e Hiaw Chart af Mew 50 Driver Pracess related to 50 bxpress
ISD X SD Driver — [ @) (@]

., . . As explained in
; Implementation T ———
)

least 3.0} ) RSTH . .
X o Guideline

5D_DATO 22 X ~ N
oo D DA ) ::i ',/ngnmmt""‘x\. praeaugportet | g anc
bt = i . Turmcn VD02 and assert POGMNVME imerfoce Erabic|
o D10 - _
e el T
g
PQe/!
Interface (PO RUFOQKP L |
Degacy with '] POe_TXy
plugin " and nperwtion In:

hot TXN N oo T et e gerion 50 |
support) RXP Bt POl R+

N B FOC_RX

LA !

O SD Express Test Fixtures —
O As explained in the SD7 Test Guideline
Enables Host and Card vendors to test their PCle interface using standard test equipment

The set is available for borrow by our members
at our approved labs (GRL and Allion)

O As explained in the SD8 Test Guideline
Similar test fixtures for SD8.0 cards are currently under development and expected to be ready in Q2/2022

O SDA Brochure —updated for SD8.0
O Two SD Express whitepaper (updated with new material about SD8.0):

O SD Express Memory Cards with PCle® and NVMe™ Interfaces
O SD Express and microSD Express Cards: The Best Choice for Your Future Product Designs

©SD Association. All Rights Reserved.



https://www.sdcard.org/developers/pdf/SD_Express_Design_Guide.pdf
https://members.sdcard.org/matrix/download/download_single?item_key=dc92c9ada62a9c90f780ddabdece6a3c90746ae8
https://members.sdcard.org/matrix/download/download_single?item_key=3b6cdb7739aae887e1d6f04a00beebcfa71dff65
https://www.sdcard.org/consumers/pdf/SDA_brochure_EN.pdf
https://www.sdcard.org/downloads/pls/latest_whitepapers/SD_Cards_8_0_WhitePaper20200519.pdf
https://www.sdcard.org/downloads/pls/latest_whitepapers/SD_Express_microSD_Express_BestChoice_WhitePaper20200519.pdf

SP
SD Association

SD Express Host Implementation
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Pinout Functionality in SD Express Cards — >
General Description SD Association

=15t row: conventional SD in SD mode or PCle side band (PERST#, CLKREQ#, REFCLK+/-) in PCle mode

=2"d row: PCle 15t lane differential 10’s in PCle mode

=3 row: PCle 2" |ane differential I0’s in PCle mode

N
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SD Express Host Implementation >

SD Association

1 1

i SD Express Capable Host | SD Express Card
: Supply control |

: VDD2_ON 3.3v ] »| Vbp1
! VDD2_ON- _:a | > vbD2
' pCle/NVMe_ ] 1.8v : "

1 Interface_Enable 1

i | Card Detection ! Card Detect SW
: C SDCLK !

1 1

i Interrupts SD Host 1

1 1

| Card Insertion Controller !

1 Card Removal | (atleast3.0) 1

i |

1 1

i

1

! | PRSNT#

i PCle Port

: (Hot Plug

1

! Supported)

1

1

1

SD Express Host Controller — Full Circuit Example
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SD Express Host Implementation >

SD Association

I SD Express Capable Host

1
1
VDD1_ON SuppLy control i
1

3,3\,_78_4_>

1

1

1

1

1

1

1 1
1 1
1 1
1 1
1 1
1 1 1
i é:ard Detection !
: SDCLK _ !
! CMD ¢ '
| Interrupts SD Host |4 > 1
! ntroller DAT[3:0 '
 Card Insertion Controlle _[] |
1 Card Removal | (atleast3.0) i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ————— —————— 4

SD Express Host Controller — Building blocks:
=» SD Host Controller (at least v3.0)
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SD Express Host Implementation >

SD Association

I SD Express Capable Host

1
1
VDD1_ON SuppLy control i
1

e

1

1

1

1

i

| 1
| 1
| 1
| 1
| 1
i é:ard Detection :
i SDCLK - :
i _ CMD > !
: Interrupts SD Host < > !
1 . !
! Card Insertion Controller DAT(3:0] |
1 Card Removal | (atleast3.0) f— |
: |
| 1
| 1
| 1
| 1
i PRSNT# :

o —

1

: PCle Port REFCLK+/-, PERST#, CLKREQ# i
! (Hot Plug .
1

: Supported) PCle Tx +/-, RX +/- i
: |
: 1

SD Express Host Controller — Building blocks:
=> SD Host Controller (at least v3.0)
=> PCle Port with hot plugin support
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SD Express Host Implementation >

SD Association

I SD Express Capable Host

1
1
VDD1_ON SuppLy control i
1

VDD2_ON 3.3v E , »

VDD2_ON-] =i |
PCle/NVMe_ | 1.8v r >

Interface_Enable 1

|

1

1

|

1

Controller DAT[3:0] :

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

: .
i | Card Detection
1

1

1

:

1

 Card Insertion _
i (at least 3.0)
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

™ SDCLK

vy

SD Host  |¢SMD

Interrupts

Card Removal

| PRSNT#
PCle Port REFCLK+/-, PERST#, CLKREQ#
(Hot Plug
Supported) PCle Tx +/-, Rx +/-

SD Express Host Controller — Building blocks:
=> SD Host Controller (at least v3.0) + VDD2_ON & PCle/NVMe_lInterface_Enable (New)
=> PCle Port with hot plugin support
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SD Express Host Implementation >

SD Association

I SD Express Capable Host

1
1
VDD1_ON SuppLy control i
1

VDD2_ON 3.3v E 1
VDD2_ON-} :a !
PCle/NVMe_ | 1.8v >
Interface_Enable
| Card Detection
|~ SDCLK

1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
: SD Host  |SMD
! o
(cardInagran Controller DATI[3:0] SD/PCie Sel
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

vy

Interrupts

Card Removal | (atleast3.0)

| PRSNT#
PCle Port |

(Hot Plug
Supported)

REFCLK+/-, PERST#, CLKREQ#

PCle Tx +/-, Rx +/-

SD Express Host Controller — Building blocks:

=> SD Host Controller (at least v3.0) + VDD2_ON & PCle/NVMe_lInterface_Enable (New)
=> PCle Port with hot plugin support

=> 4 bit Signal Switch (New)
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SD Express Host Implementation >

SD Association

Supported)

1 1

i SD Express Capable Host ! SD Express Card
| Supply control,

| __._.__VDD1ON ~ | Socket
| Lt 1 [

! VDD2_ON 3.3TE i »| vbD1

! VDD2_ON- _;a | > vbD2

' pCle/NVMe_ ] 1.8v | "

: Interface_Enable X 1

i 4{:ard Detection ! Card Detect SW
i SDCLK !

1 1

i Interrupts SD Host 1

1 1

| Card Insertion Controller !

1 Card Removal | (atleast3.0) 1

i |

1

i

1

! | PRSNT#

i PCle Port

i (Hot Plug

1

1

1

1

1

1

SD Express Host Controller — Full Circuit
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SD Express Host Implementation

>

SD Association

SD Express Capable Host

VDD1_ON Suany control

VDD2_ON
VDD2_ON-} =
PCle/NVMe_ |
Interface_Enable

R >
3.3v v
: |-

| Card Detection
l

SDCLK

Supported)

1
1
1
1
1
1
1
l
1.8v 1
1
1
1
1
1
1
1
1
1
1
1

SD Express Host Controller — Operation:

Card Insertion-detection

< CMD :
Interrupts SD Host < >
Card Insertion Controller SD/PCle Sel
Card Removal | (atleast3.0)
| PRSNT#
PCle Port
(Hot Plug

SD Express Card

Socket
VDD1

VDD2

Card Detect SW

©SD Association. All Rights Reserved.

44



SD Express Host Implementation

>

SD Association

I SD Express Capable Host

VDD1_ON Suany control

e
3.3v

VDD2_ON

\ 4

VDD2_ON-}
PCle/NVMe_ |
Interface_Enable

\ 4

| Card Detection
B SDCLK

. o ele B CMD E
SD driver initiates ear SD Host |- >
the SD card & Controller SD/PCle Sel
checks PCle Card Removal (at least 3.0)
support

| PRSNT#

PCle Port
(Hot Plug
Supported)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
| Card Insertion
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SD Express Host Controller — Operation:

PCle support check

SD Express Card

Socket
VDD1

VDD2

Card Detect SW,

©SD Association. All Rights Reserved.
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SD Express Host Implementation >

SD Association

Supported)

| 1
i SD Express Capable Host ! SD Express Card
! VDD1 ON Supply control,
! ___ = —:E ! o von1 Socket
SD driver asserts: i — VDD2_ON 3.3v | ! ”
= > 1 »
VDD2_ON ' pCle/NVMe_ | 1'8\/—? : »| VDD2
1 Interface_Enable X 1
i 4Card Detection ! Card Detect SW.
| SDCLK !
] 1
i Interrupts SD Host |
] 1
| Card Insertion Controller !
1 Card Removal | (atleast3.0) |
! :
] 1
1
1
i | PRSNT# RE:,kCLK+/-
i PCle Port ZEK;E; .
i (Hot Plug
1
1
1
1
1
1

__________________________________________________________________

SD Express Host Controller — Operation:
SD Driver indicates to card to move to PCle mode
and switch its internal host circuits to operate through PCle interface

©SD Association. All Rights Reserved. 46




SD Express Host Implementation

>

SD Association

I SD Express Capable Host

SD driver asserts:

VDD2_ON

SD Express Card
VDD1_ON SuppLy control Socket
VDD2_ON 3.3v | g
e »| VDD2

VDD2_ON-]
PCle/NVMe_ _|
Interface_Enable|

PCle/NVMe_int_Enable

Card Detect SW,

| Card Detection
l

SDCLK

SD Host

CMD

vYy

Interrupts
Controller

Card Removal | (atleast3.0)

PCle & NVMe drivers

PCle Port
(Hot Plug
Supported)

starts operation

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
| Card Insertion
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

A

SD/ PCle Sel

REECLK+/-
PERST#
CLKREQ#

__________________________________________________________________

SD Express Host Controller — Operation:
SD Driver Transfer control to the PCle host and start operation through PCle

channel

©SD Association. All Rights Reserved.
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SD Express Host Implementation - other possible methods S

SD Association

i SD Express Capable Host i SD Express Card
| | Socket

: JI_>

| —

| SD |

i Protocol S

: 1

: 1

i PCle |

i Protocol :

__________________________________________________________________

The shown example recommends to initiate
first through SD interface and than switch to PCle, if supported
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SD Express Host Implementation - other possible methods S

SD Association

I SD Express Capable Host

SD Express Card
Socket

i s
i —
i SD |
i Protocol S
: 1
| '\ >
' if PCle not i
i PCle supported switch '
: Protocol toSD :

__________________________________________________________________

Host may be also implemented with initiation
first through PCle interface (the specification allows it)
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SD Express Host Implementation - other possible methods S

SD Association

SD Express Host Chip — ready made

SD Express Card
Socket

PCle or USB3

. PCle/USB3 SD
interface R Express
Interface

Off the shelf components that may serve PCle or USB3 to SD Express Interface

©SD Association. All Rights Reserved. 50




>

SD Association

Thank You

Email: yosi.pinto@wdc.com
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‘ Global Workshop Taiwan SD Association

SD Express Host Controller

Louis Lu
Senior Manager (Bayhub)



Why SD Express? - Image sensor trend SD Association

d Current pixel size is 100Mpixel and it will exceed 500M pixel in 2025
d Human eyes’ resolution is 500M pixel
O Larger and faster storage is a MUST trend for both removable and embedded

Y/ st ’ st Y st ' st
World’s 1 World’s 1 ISOCELL PLUS World's 1 World'’s 1

Mass Production Mass Production Mass Production Mass Production

VR

5.6um 1.4um 1.12um 1.0um 0.9um

2000 2010 2013 2014 2017
0.3Mp 5Mp 8Mp 16Mp
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Why SD Express? - Worldwide IP Traffic Trend SP Association

O Worldwide IP traffic increased from 100EB (2016) to 270EB (2021)
d Consumer devices drive IP traffic explosion

O Larger and faster storage is a MUST trend for both removable and embedded
Exabyte/month

Exabyte/month 1 Exabyte = 10° Tera byte

100

90 250
80

70

60
. 150
40
100
30
20 50
P B - N
— - o |

Machine to Smartphone Tablet PC 2016 2021
machine

200

o

M Business M Consumer
2016 m2021
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SD Host Devices Now and Future SD Association

il 75 l B 0 13- 5 e o = :
| fg ) ‘v ? 4 o ’ ‘ "
| oppo ‘ - A :

SAMSUNG
Vivo D) EEY oo
Nikon
Canon D<LLTechnologies

(d SD host products have strong motivation for larger and faster removable media
(d SD Express has the best positioning to support the trend
(J SD Express eco-system is ready
(SD Express host controller, SD Express card, SD Express card controller
d BayHub offers SD Express host controllers for above all SD host products

©SD Association. All Rights Reserved.




>
BayHub SD7.x Host Solutions SD Association
O ForSD7.x Host, below solutions are available;

1 Solution-1: BH770GG7 (PCle-to-SD7.x Bridge Chip)
1 Solution-2: BH768GG7 (Companion Chip)

Solution-1: BH770GG7 (PCle to SD7.x Brldge)

____________________________________________________

= — i BH770GG7 will work system’s PCle-
|| potepon % palimoser | % ol port which supports Hot-plug.
. e
Solutlon 2: BH768GG7 (Companion Chip)
T EE
< PRSNT# | i
Pl port seard BH768GG7 will work system’s SD
slot !
) | § Host and PCle-port which supports
S tost ’ Hot-plug.

©SD Association. All Rights Reserve
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BayHub Legacy SD Host Solutions  spassociation

(J 0Z711LV2 PCle to SD3 host controller

a
a
a
d
d

Host interface; PCle

SD3 (UHS-I) support

Package; 32QFN (4 x 4mm)

High performance and ultra low power

Successful track record in PC and embedded industry

(d BH201 Native SD3 companion chip

Bidirectional signal re-driver

QFN28 (4x4mm)

High performance and ultra low power

Successful track record in PC and mobile device industry

©SD Association. All Rights Reserved.



S>
BayHub Technology SD Association

[1 Bridge IC and SD host controller leading company
[] Strong expertise in SD, eMMC, PCle, USB, SATA, Hi-speed 1/0, etc.
1 Worldwide office to support customers
[] Strong partnership in SD eco-system

— SD card vendors, card controller vendors, testing companies, etc.
[] Strong partnership with platform companies

— Intel, AMD, Google, etc.
[] Strong partnership with SD host products companies

— PC, camera, game, etc vBayHUb

©SD Association. All Rights Reserved.
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SD Association

Thank You

Email: louis.lu@bayhubtech.com
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' Global Workshop Taiwan SD Association

FEBEERER

2022 SDA SD Express =B T e H
st e

Jim Shiau
Manager (Realtek)
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REALTEK



SD ExpresstEREZR BJA O: SD ExpressiB R & A >

SD Association

(1 SD ExpressiB R R =& EESTFEESD Express AN EINEE, REMMREFE SRR

EXPRESS

Rif

SUPERSPEED+ .
CERTIFIED USB

. 10Gbps g

PCle is trademark of of PCI-SIG. USB is trademark of USB-IF.

PCI 2>
EXPRESS' *

©SD Association. All Rights Reserved.
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SD Association

HFRRAEEE M EANRRERRERFR?

O ERESLEY: FINBERRFMPCeREmHIIEE, RFLEXIBERER ES
AN REEFENX, EEEWMBIOSEHRE— LT, EEREEERSE...

PC| 2>
EXPRESS

SUPERSPEED+

CERTIFIED USB
. 10Gbps =

SUPERSPEED+
TUSB>

ERT
. 10Gbps =

=
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SD Association

HFREEEE —REAMNEREN EXKE/SERRE

O SHEARERTAINRRES (NN EXRFH), IRERBREFTEERR

SUPERSPEED+ .
CERTIFIED USB

. 10Gbps =

SUPERSPEED+

wUSB

POl >

EXPRESS

CERT
. 10Gbps =
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SD Association

BB EEF =M EMIEBInEEBOM cost

O e E.. (BINEM E R AT FRE # A ERIEE...

PC| 2>
EXPRESS'

) Cl A\ SUPERSPEED+
y/a ' \
CERTIFIED USB

= EXPRESS "W_Gbp-
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SD Association

SD ExpressiB Rt R BN E SRR

PCI >
/ EEEEEEI [¢(4 STz == J(K
. E - EiE FHRER A FH

'U?B\ SFRER  SMEREEM  DockinglEREE B

. 10Gbps =

EXPRESS

' All-In-OneEfE |AZEIRHE BEHE EEHE
F iR '.E!




SD ExpressiI e P 0114 S 1 B L ROBE4Y 75 2t >

SD Association

microSD Express (985MB/s)
SD Express (985MB/s)

O #EiERFANmaAR
- BRFAREER#ATERBEZATLT
— EFNHE2 (hybrid workplace) &3
- MREIRRMKL, SHFRATHRL A FFHAEKIGH(EE)
, AEREEEIHELM, AREAHE/ B/ HNERM
- BIRBEE, FEELFFBEIIEL (Hot DeskiIFH )

— EEfIiffi—, ZEdockingiB R EEMB R AFEETEEEE
— WAEFMANEBZE, THESZE RNATIREN, RA#ES

1 SD ExpressREE#5E/MEEBIBSATASSD, FRHERTAER
FREEEAA, Bk 2R IEREHNNITFEF

1 SD Express-k FINVMelf iR X IESMART, Al Tk &
BE, BBiRAInERP, RRAREEEHNTEN

[J SD ExpressiR-F#r] 3# A B ATCPEBERIUHS-I-R, IRAlimE
HERBBREEEERTENERS
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SD ExpressHIfE &I f2: B E H S

SD Association

0 BEE

- BEEEH, BEFER

- RUEEERAEMMAEHEINIET —KARRE
(] SD Express-RERFANVMel# i, &2 I, BF

RIER, FILIRRGC SRS HWETERR, 2
BRARBER, ERRBGHERogFHIEERE

A RERIKR AL Y

1 SD Express 2 XK E S BB EEET

(] SD Express—F [A] F3EZRUHS-115:%, JL105E/ISD 5 3E =%
PR R AR LR, A E— A ‘sap A
, EEITEAC &%

B = A B FENAND flashFin U TE




wRBER?

>
SD Association
O FAR#ERZIEPCle Gen2BY 2 USB3.2 Genl, {SSD ExpressiB kit EEHB)
52
- A!

— FEREPCleZ B USBIHEEP AT LAR TR A, i&8 — B R#IEHEISD Expressi8 R i ah /7 FISD
ExpressEt 1B K A] LAFF EIR500MB/sHIEE, $ETSATA SSD (600MB/s)iE &

O G L EBIHFE—ESD ExpresstI = G 15?2
- A

— EImE 2019 HSD ExpressiB R ##& F 12, 1B ESD ExpressiB R M A RIK(EE)
BIEE2020FABRR R LIE B, EFE 20218 B 2 RET M A £ B H 2 FXSD Express
R E AT HHERE, 2022BEMEEE S EmM, WEHEF!~ BNARAUAIUAERSE
20218 3T, AR BRI REAET
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SD Association

Thank You

Email: jim_shiau@realtek.com
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ConceptD & SD Application

CT Chen

Senior Manager of Product Management (Acer)
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SD Association

This is how we discovered

We research the target audience for overall
laptops over the world.

Los Angeles 3

METHODOLOGY
e (f . A: o~
B Scer
Homework Lifestyle collage  Laptop usage Other devices /IOT Retail simulation Acer Brand
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Creator

)

We discovered the "Creator” segment
since then...

©SD Association. All Rights Reserved. 72
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ConceptD Logo Design

ConceptD
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SD Association
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“PERFORMANCE = NOISE?"

‘WHAT | IMAGINE IS
NOT WHAT | SEE”

SD Association

“T want to create whenever,

UNTAPPED NEEDS wherever

FROM CREATORS

“l want a nice looking

machine that's different”

©SD Association. All Rights Reserved.
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SD Association

BUILT-FOR PRECISION

1/ BUILT FOR DESIGN

BUILT FOR SILENCE

K e
N A
I

e .w SN

o
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SD Association

Design Principle

Built for
PERFORMANCE

Built for
PRECISION

= Color Accuracy
* Screen Resolution

= High Refresh Rates « High Storage & Memory Space

« Supreme Processor Performance
+ Optimum Graphic Performance

Built for
SILENCE

= Efficient Thermal Solution
+ Enhanced Air Flow
» Silent Operation

Built for
DESIGN

« Thin-and-Light Design
+ Clean and Elegant
« Practical and Ergonomic

©SD Association. All Rights Reserved.
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SD Association

Design focus

I prefer drawing to tolking. Drawing is faster, and leaves less room for lies"

Sketching is the
Charles-Edouard Jeanneret-Gris ak.a. as Le Corbusier (1887-1945) architect
fundamental for

‘Drawing is putting a line (a)round an idea.

-
t h e d es I 9 n Henry Matisse (1849 - 1954) artist
T have learned that what [ have not drawn, [ have never really seen”
Frederick Franck (1909 - 2006) sculptor

You can't do sketches enough. Sketch everything and keep your curiosity fresh.”
John Singer Sargent (1854 - 1925) artist

ConceptD
78

All Rights Reserved.
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SD Association

ConceptD 7 Ezel Pro

A NEW TWIST ON CREATION

A one stop high performance loptop for all your creative needs. This convertible laptop with five available display modes, is
ideal for professional 3D graphics artists who need the speed and responsiveness of a desktop in a highly portable format
to demonstrate and correct their creations in real-time.
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SD Association

Jot down ideas
whenever you
have something

Elevate Your
Creative Workflow

Acer’s patented Ezel Hinge™
gives users five modes to choose
from, allowing them to easily
collaborate with others in share ) )
mode, create efficiently in float \ [ Go through
mode, work on the move with K lad | completed work
pad mode, present their work in y = g::zgfﬁ[;’:’
display mode, and otherwise

work in peace in standard mode.

©SD Association. All Rights Reserved.
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ConceptD Signature design - Ezel

% : 7% ﬁ
G000 DESIGN 2021
mﬂm AWARD 2020 CompUTIRS

ConceptD 3 Ezel (147

ConceptD 7 Ezel (15.6")

ConceptD 3 Ezel (15.6")
ConceptD
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SD Association

Usage Behavior

#Major complaints are mostly aligned with our known facts

ALL

S. Tell us your top 3 DISLIKES of this ConceptD device based on your creation experiences:

Audio

Ces w0
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.
* P “ e
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- e seee
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T e - o -
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‘o Sge e
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Keyboard

1 e w-B.q
e ®ed woe
-t e ﬁ .
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Sl w am o
— - -y -

e dae
'3 gel°
-9 6 .g609 20
L X}
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Software

Sted .o
"-o"‘.. g
Peah 00 ¢

i : won,
. --ce oo

Ph wrome v o
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~—~ e

SD Card
"Missing SD card
reader”
"NO SD input”

“BASDIEFRO"

Others
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SD Association

Packed with Ports

This laptop comes packed with every port you may need such as HDMI, SD 70, and
many more. Further, quickly move even the largest of files or werk between multiple
devices and displays with the Thunderbolt™ 4 USB Type-C port, giving you file transfer
speeds of up to 40Gbps.

Reader USB 3.2 Gen 2 Type- USB Type-C w/ Mini DisplayPort
A Thunderbolt™ 4

©SD Association. All Rights Reserved.
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SD Association

Color

Material

Finish

KL Webzam

Touchpad

over (Top)

The White

ium aluminum alloy N/A& [no bezel)

Painting Nf&

540 x 2150 IPS

ConceotD Logo

EMR cor slot

C Cover (Keyboard) D Cover (Bottom)

The White

The White

Magnesium aluminum alloy Magnesium aluminum al.c

Pginting

Painting
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SD Association

S'j SD Association

ConceptD x

YEARS OF INNOVATION
2000-2020
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SD Association

Thank You

Email: CT.Chen@acer.com
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SD Association

SVP 1144
SD and UHS-II Verification Program

Sandy Chang

Taiwan Technical Director (Granite River Labs)

GRL

GRANITE RIVER LABS



S0
SV P ﬁ ﬁlj SD Association

SVP -SD Express/UHS-II Verification Program
O SDA M EHHAEEEEtE, ZE SDA B areETLA MR ¢

0 SD Express Electric Bl
0 UHS-II Electric i &
0 PCl Express Protocol ;83

[ SVP 51E 1R SDA & 8 BB R ARIE & A B BB a7 a9 14 g A X
O B SVP BRI ZEm - SPAEMREIAEEAEEWER - HEREES
O SVP M RIEFIEAE
0 TestShuttle £ZFHHEAHE . EFEXRIRHER, FEIESMEEMSDAT S —F 58|
HKEHA (T—YEE Shuttle : 2022 Q1)
0 On Demand BEZIELRIA E : {24 L BNRIEXARTS

ssociation. All Rights Reserved.



SVP AN{al{ZBh SDA B B ELN B E oo tion

0 BEmNEHREANRES @ HEREEHE - B - IR RKESHEEBNE
frthiis, HitSRAFHESREFTFERAERNIESZE, SWWIREERE
AN 3R B4 Signal Integrity B2 Protocol jAIEX A =

[ SDA FEMIIRFEER & & SvP BRI & AETHEL, LURERIHZETE!

O SDA EfiFAfH@EE sSVPRIGRMEmBE - ERImEEZJUESNERTS
an B 2R E i

n. All Rights Reserved.
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SD Association

DEHESE. RASDAEE, AREHEAsve iR

HASDAGE®ES
(RASDATEERREHAMAS)

* / SDA SVP Product List \

EAZFI"SVP Portal“ » ERBRERBENER
X f“SVP Verified Product”

UHS-II

Download as CSV

1A ZTEESVPIEEERE
(Granite River Labs: GRL)

No. Listed Date Product Type Company 8rand Model Revision SO Specs
) Compar

)4

SD Express

GRLETT

No. Listed Date Product Type Company Brand Model Revision S0 Specs
SVPRIE, e T P I e B
reff - .- /
PassfYZE @ #5_ESVP Verified Product& i E
E7ESVP Member Portal & SDA Public SiteE5a] &3]

©SD Association. All Rights Reserved.
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SVP E I:Inl:l IJ i SD Association

SDA SVP Product List

v ATHEE

UHS-II
Search: / ﬂ- Eh-fﬁig
No. Listed Date Product Type Company Brand Model Revision SD Specs
1 Listed Datel Product Typel Company1 Brand1 Madell Revision1 SD Spec Version1 / U H S- I I -Eﬁi S D EX p ress
2 Listed Datel Product Typel Company1 Brand1 Madel Revision1 SD Spec Version1 ﬁj\ %I] §IJ %
Showing 1 to 2 of 2 entries
Previous Next
SD Express
Search:
No. Listed Date Product Type Company Brand Model Revision SD Specs
1 Listed Date Product Type Company Brand Model Revision SD Spec Version
2 Listed Date Product Type Company Brand Model Revision SD Spec Version

Showing 1 to 2 of 2 entries

Previous Next
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Who is GRL?

O B20134F#2, {EESDAMBITERA

O SDihEEEEE=

O Rt SORERBRRFAGIRTE & BBRATE
[ GRLAJFEEBAL AR LR B A Fr /Oy

® T IKSEERL DIIRFE 2 IKZ S
® SD Card/Host I AR 75 & FREE 2T
® SD Card/Host IR E ( BHE & HEAF AR )
® GRL 73 SVP BXIEEM A ERE

° GRI_ https://graniteriverlabs.com/

Connecting the World

©SD Association. All Rights Reserved.
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SD Association

Thank You

Email: schang@graniteriverlabs.com

©SD Association. All Rights Reserved. 93
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SD Express & FroT#REL & A& 51

SD Express Card and
Applications

Rex Kuo
PM Manager (Phison)
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SD Express <N

SD Express card introduction

©SD Association. All Rights Reserved. 95
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SD Express Card 8t

SD Express Card description

SD7.0(SD Express) Spec
72018 FRHEBA

BB REISD carddMNERES 5

PCle Gen3, Gen4 and

NVMe v1.3v1l4 MEZBA [~ & Legacy SD F=

©SD Association. All Rights Reserved.



SD Express —iR{&SSDHIE SP

SD Express Card is a SSD like SD card SD Association

E4ASSDEEF KB FMERIRITSDITEMNEMEXEFRHF

Good Things from PCle NVMe SSD

SSD grade performances and features

. PCle/NVMe — a continuously innovated market-wide
platform

e Scalable SW stack widely supported

*  Bus mastering and reduction ram and cost

*  Leveraging existing investments for card and products
manufacturers

Good Things from SD Card

*  Most popular removable card in consumer market
*  Enhanced features added: Command Queue, Cache
e SD UHS-I operation mode supported

©SD Association. All Rights Reserved. 97
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Portable SSD Speed Grade Storage SD Association

SD Express Card 2 BRIZEZ|SSDEEBEAN SN EFHRER

’ SD Express (SD8.0 Gen4x2)

. 3940MB/s
() SD Express (SD7.0 Gen3 x1)
UHS-II 985MB/s

312MB/s
® UHs-I /

104MB/s

©SD Association. All Rights Reserved.



SD Express EilLegacy SD cardf¥

Differences between SD Express and legacy SD card

£ Al

>

SD Association

- | mwrE | mwas Pad 323

Legacy SD UHS-II Up to 312MB/s
Legacy SD UHS-I Up to 104MB/s

$D Bus Interface 108une | UHSH
25us/sec UHS-1 UI.&I Ufs-l

©SD Association. All Rights Reserved.

AaX A

1row Support UHS-I

HEH

SD Express PCle Up to 3940MB/s 2 row/3 row Support PCle & UHS-I

2row Support UHS-II & UHS-I
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SD-Express Card & FE

SD Express card applications

©SD Association. All Rights Reserved. 100
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FHREZEE

[N

=R FE S ==
= E"J J'T:‘ - 'E' == SD Association

Applications
VR & ARBYFEF
More ontent
RAW#E1E (88
3 H B/
EER Record RAW Content

Burst mode photo shoqti

SKLEEEEF R
More 8K+ Resolution
10K, 16K in the future)

e o B 42t
BEE=E ‘

Larger Content Size

1

Demand
Drivers | W& SN\|—/—m—mmm

©SD Association. All Rights Reserved.
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SD Association
Future — 1 Day life with SD Express card

KRR S RFFEITEK - mIRA A E B E
#%38SD Express Card?Rm & 5 $ERI K

©SD Association. All Rights Reserved.
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. SD Association
Future — Smart City

fE=ESGRIUAKER - SFREEBRERHZHE]
FRMEKGHRES - RRSEFROFE
= O ERAY

©SD Association. All Rights Reserved.
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SD Association
Solution Supply Chain of SD Express

HAISD Expressf#R7s =R R FERE A AL " Connector
fitHost, Connector, Reader/Bridge, Card Amphenol
HERENHERR ST

- Card Controller - Host Controller

IBayHub

PCle to 8D Host Controller
BHTT0GG7

SD Express Card Controller
PS5017

- USB Reader/Writer Bridge IC

& -q H 1]

& cenesvs @ IMicron S REALTEK
SD Express Host Bridge SD Express Card Reader

SD Express 7.0 Chip RTS5261

Card Reader Controller IC JMS55818D

GL97GT

©SD Association. All Rights Reserved. 104




Phison SD Express ERAE >

Phison SD Express Card solution PS5017 SD Association

https://www.phison.com/en/company/newsroom/press-releases/general/1963-phison-is-the-first-to-ship-the-new-pcie-
sd-express-card-sd-7-0
FEBRUARY 24, 2021

mE 0o

PHISON IS THE FIRST TO SHIP THE NEW PCle SD EXPRESS CARD (SD 7.0)

— .= -8 Ekpress °
O

3 N \\t
ey ] & N ;_~,\‘

] e ?,J\;\J

-
https://www.youtube.com/watch?v=RjrbhKD8048&ab_channel=PhisonElectronicsCorp. i o

©SD Association. All Rights Reserved.
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Phison SD Express Card solution PS5017 SD Association

\\‘ W\
W\
¢

SD Card microSD Card
‘"‘vl

Application Video Speed Class UHS Speed

Sequential :
Controller Capacity NAND Flash Performance Class

Read/Write (up to)

PS5017 870/740 MB/s 256GB ~ 17B 3DQLC Al V30 (SD Express)

Performance M Read
MB/S Write
1200
1000 >
EXPRESS i
S
800 PCI=>
~VEXPRESS D EXPRESS
600 —
400 —
200 ]
oI

UHS-| UHS-II SD Express
PS5017 Solution

©SD Association. All Rights Reserved.
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Thank You

Email: rex_kuo@phison.com
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SD Card/Host Compliance and
Test Services

Hitoshi Hatakeyama
Senior Sl Expert/Sales Engineering Supervisor
(Allion Labs)

ALLIAGN

AloT EXPERT



Allion Test Service for SD Card and Host

* For Host

ALLIGN’

AloT EXPERT

— SQ (Signal Quality) Test and Power Management

— Protocol Test
— File System/ Format Function

— Design Verification: Includes Other Logo: USB/PCle

e For Card

— Mechanical Test: 3D-Dimension/Surface Roughness

— Host Interoperability

© Allion Japan Inc. All rights reserve

d

Allion is the SDA Designated Laboratory
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SD

Host Fail Analysis Example ALLION

Problem Occurred: Card Data Lost on Certain SD Host
Root Cause Found : Power On Control, Protocol Error

Command LOG: Protocol Analyzer

1-321 » [Result]
NG(-)

-2l - Supply Voltage Level

[Cause )
The host must supply over 27V i nitialze sequance.

NEXT

N A L1 i
o = =] L] !
1 v - e
2 7v-3.6V (POWER) -

3 CMD52(ARG:00000C00 57500400100 CIOLE =

4 cnnszuxc 8000008 -

5 o s -

6 omos(mc 000001AA - L

7 CMDOS (ARG: 00000000 S° -

8 CMDOS (ARG : 00000000 -

9 CMDOS (ARG: 00000000 -

10 CMDOS (ARG : 00000000 -

1 CMD55 (ARG : 00000000 00000120 (IDLE -

12 Resp. . R1 =

13 e ACMD41 (ARG : 00000000 STS:00000120(I0OLE e =

14 o e RS =

521 1000 [POwe | [ 2VOVEZSTV IPOWERY L e ]

16 . OV ov (POWER) - -

17 7V (POWER) - =

18 2.7v-3. 6\/ (POWER) = =

19 ... Command cnooa(Anﬁ 00000000 STS:00000100(I0LE ) Go_10. - - =

A NN ANC LAAAANT AR STELANARAIAALTIEE A crin @

Allion is the SDA Designated Laboratory 110



SD Card Interoperability Test

In the questionnaire of the SDA IOP events , there was an opinion from participant
company that “it would like to increase the number of host devices”.

Allion can preparing multiple devices as “SD Host Devices” from the following categories.

The following categories are topical products that use SD cards. We would like to select
host devices based on the market share.

Music Player

Game Console

Drone

Action CAM
Professional Camera
Car Navigation System
Drive Recorder
Mobile Phone

ALLIGN'

AloT EXPERT

© Allion Japan Inc. All rights reserved Allion is the SDA Designated Laboratory
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SD Card Mechanical Test ALLION

* Environmental Test : Harsh Environments (For Automotive)
* Durability Test with Connectors: Insertion and Removable
* Mechanical Dimensions with 3D

* Any Other Tests for Physical /Mechanical

© Allion Japan Inc. All rights reserved Allion is the SDA Designated Laboratory 112




Card Mechanical Dimension Test Environments ALLION

e Surface Roughness Measure

— Wide-Area 3D Measurement System
with 3D Analysis Software
3D Image of the Card Surface

+—49.2658um

Allion is the SDA Designated Laboratory 113



Test Environments : Insertion & Removable ALLION

e 4.1.1 Total Insertion Force, Total Pulling Force

Test Equipment Insertion Force  Removable Force

nc. All rights reserved Allion is the SDA Designated Laboratory 114



ALLIGN

AloT EXPERT

Allion is the premier resource for all of your
third party testing needs. Our services bring

products to market more quickly, reliably,
and cost effectively to protect your brand
guality and that of your suppliers.

Thank you F &

No text, logo, or graphic from this document may be
copied or retransmitted unless expressly permitted by Allion Labs Inc. and their respective owners.
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QUESTIONS???

S# Vo0
XC 11
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