UFS Vs. eMMC
Who is winner in mobile world within next few years
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1. Background @

= Evolution of Interface in Mobile World

v Camera
= Camera Pixel Size [Resolution] is increased
- 3M Pixel, 5M Pixel, 8M Pixel, 12M Pixel (After Next Year, about 15M Pixel or 21M Pixel ?)
= Recoding Performance [ Frame Rate ] is increased
- HD@30FPS, HD@60FPS, FHD@30FPS ( After Next Year, about FHD@60FPS?)
= More Special Function needed
- Face Detection, Face Recognition, Image Stabilization Etc.

v LCD
= |CD Resolution is increased
- VGA, HD, Full HD, (After Next Year, UHD ?)
= Dual Display is mandatory of high-tire phone
> LCD display and also HDMI display

v Modem I/F Power Mgmt IC F Copr(:(c:essor ‘

= Modem I/F Speed is increased
> 2G, 3G (CDMA, HSPA), LTE, LTE-A |

v" Audio Codec I/F & Peripheral I/F ~ L

Baseband

= [2S can not meet Audio bandwidth TEm— Applications
HSI | 1 Processor IC

- More audio effect is needed | |

pesgee | CSI

SLll}bus

= Solution is..... SR
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oo M-PHY
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1. Background

» Need for Speed for Flash Memory ' @
v Flash MemoryH| & EZ3} THY|= 22|H I/F Speed

SAE 9lo] w2
v 0|2} & Flash Memory Controller?| DataX{Z| 5= M2 2Tt B2 7|52 F7| ot LI S4 A|7|=
o=z Fs} &

v' EESt Legacy TechnologyQ!l eMMC2| E2|A I/F Speed
Technology Q! UFSEIAO| £ Q12 FXI Z0f

= Mobile I/F Trend

v" More bandwidth Required

v If needed, increase bandwidth with easy (Add Lane)
v" More Power Saving Technology Required
v Simple is the best [H/W & S/W]
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1. Background

» Mobile Platform#t0{| A<{2] UFS Technology
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~ 7 2.eMMC Vs. UFS @

= Many people would like to explain the difference using blow images




2. eMMC Vs. UFS

= Summary of Features

UFS
= Low Power
= Suitable for Mobile

» High Speed

= Spec Comparison Detail

Feature eMMC 5.0

Multi Task OS Support Single Function

Multi Command Handling Packed Commands

Background Operation Control Host/Device

Max I/F Speed 400MB/s
eMMC feature Yes
Command Set eMMC
Topology Bus (Half Duplex)
RPMB Yes
Partitions Up to 4
Boot Partition Yes
Secure Trim/Erase Yes
Write Relie.ability / . Ves
Enhanced Reliable Write

» Async Operation
= Flash Oriented Features = Proven Architecture

UFS 2.0

Multiple partitions
Command Queue
Host/Device
1200MB/s

Yes
SCSI

Chain (Full Duplex)

Yes
Up to 8
Yes

Yes

Yes

@

User Experience in Phone

=

-Fast Boot
-Fast Response
-High-speed PC Sync

-Low Power Consumption

SATA 3
No
Command Queue
Device Only
600MB/s

No
SCSI

Point to Point

No
1 (device level)
No

No

TBD

fl s Sl s |
s \

Legacy Command

e ©©
Packed Command
(eMMC4.51)
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Command Queuing (UFS)



7 2.eMMC Vs. UFS ,

-

» Performance Comparison
= Power Consumption

______ L7 If 2 lanes usec

= Interface Speed 2lane
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= Operating Comparison
Sync Operation (e-MMC)- Check Every Time

TRANSACTION

ASync Operation (UFS) — Send and forget it
N L
ot procers | Hostprocers— )
@ V 1
CMD TRANSACTION
\ 4

Host Process




3. In Real Mobile System

Power Consumption

= Cost

Vs

Power Power

eMMC Total Power UFS Total Power

Time Time

Active Standby

Active Standby
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3. In Real Mobile System

= H/W Debugging

Vs

= UFS S/W Structure

DEVICE ~ HOST _DEVICE
ck LU e ok LML ek
cMD | oMo == CMD
DATAO ™ DATAO 1 DATAO G e A
DATA1 = oata1 = DATA1 T™X- [ - RX-
— . rx+ HpfURDUBleX ) 1y ,
DATA7 = DATA7 DATA7 RX- = TX-
Voo Voo Voo | | Voo
VSS VSS VSS | VSS

v' Command Analyzer Vs. Packet Analyzer
> HW DebuggingA| &5 E& &

v Device [RE] A% A, _._E1oHO|: st A}g =rf
- LaneQ] Speed7f GigagO|E2 BE9o| A%t

MMC interface
(Parallel interface)

UFS interface

(Serial interface)
HOST

Q| X| 9 RoutingA| T 2{8}jof T AtEt =7}

Power Management

SDRAM

Audio Codec/Touch Panel controller Pr'oces‘sor lx”\terc‘onnec

OneNand/Applications Processor (stacked) Basebaryd Processor

Vs

UFS-SCSI Command Set Layer

(UCS)
UFS Transport Protocol Layer
Controller IF
L4 = Transport Core
L3 = Network
L2 = Data Link
UFS
— M-PHY

v What is the problem?

- When passed down to L3, L4 Segment is prefixed
with L3 header to form a single L3 Packet.
L3 Packet is then encapsulated by L3 between
L2 header and an L2 trailer to form a single L2

Frame
> FAUQUIt LayerS Bt Ui 2 =5 & F2 S
StA| Header%! Trailers0| 2 =LC}.




© © 3.InReal M

= SW Implementation

obile System @

HE& USH7|E....UFS provides easy Software adoption by e-MMC 4.5 features and SCSI compliance...

p
= eMMC S/W Structure = UFS S/W Structure
Android Platform Android Platform
Application w | Application w |
Active
Y I/0 Manager
Webkit Webkit
Lib & HAL Layer Lib & HAL Layer
Scheduler
. ' Storage Class Driver |
Linux Kernel FIaShd?i"veeTmy ‘ Block Device Linux Kernel
¥ UFS Device Driver |
ll ‘FS HCI (Host Control Interface)|
S
= eMMCJ
) | Corieller UFS l,L W TS| AR %S
SREEMRBI0T ono
et D \ Controller [Performance and Stability Issue]
& ’ SCSI Compliant but scuzzy
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3. In Real Mobile System

@

= Systemi0jA{Q] M SHAMS 9|5t HitH
(v Android SystemOj| A = Flash Memory2| Bottleneck
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- WAL(Write—Ahead Logging) Mode?| M & ey
->DB Y8 &E ™50 24 0|2 Journal Fileo|| 80 )
HZESH= CHAL HIO|E o BHE LYot AR_16K
WAL FileOfl 7| 23104 C|AAL/O SI42 Z0|L YAl o AR 32K
Queryl Queryl A R_64K
212 DB 27 l AW 4K
—Queryl A AW_8K
2
E Check Poin ’ A‘ Y . AA 4 s AA AW_16K
Check Poin A A A AW 32K
Chol oy Journal File DB WAL File 0 AW 64K
0 10000 20000 30000 40000 50000 60000 ¥
v Flash Memory & | 0| M &= Flash Memory?2] MLC Area Second Access
Bottleneck PointE & €11 Q2 User Data Area
= SLC Buffer®-& and N
SFlash LjEo| 9™ 272 SLC3} 810 CjE & o] GP Area r—
Daga [User [])cfata]E”SII%{—'?'-—E—fﬂo 'goJO1 }—E— _glxslyosiicem IdIeF ______ v_ Bretlicee
"= 2 S|C Buffer FUlE| S 4% ot= @ Writeg! _
>SLC Buffers S88] A7 & & glooz MA SLC Buffer N
B Memory B259| 2% M52 2Hof o 7 <
> HEQ| A2 Random Write & 40% &AL ~% of (User Data Area
_ + GP Area)
v 7|Et of|7]| StX| Z5t= EY HIE
N



C:/Documents and Settings/user/바탕 화면/강의 자료/학회/Source/AlarmClock WAL Mode.mp4

4. Conclusion
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X, TCP/IP Protocol

= TCP/IP Protocol

Source Serial # (48), Destination Serial # (48) and Protocol type

Source IP (32), Destination IP(32) \

Offset in the byte stream, Acknowledgement,
port number, connection number

\ HELLO THER
X S
\
\ \
Ethernet Packet TCP Header DATA IP Datagram

= How to Overcome?

«— 40byles ——pat

HELLO THERE -

->Hello World2}=

&

t ByteE ELH7| ?IdH

=41 Byte2| HeaderX! Trailer 2

H{ Lt Hi&0| O 2 8% Gt

———ple WbytesH < 21 bytes

Protocol Total header | Min. compressed | Compression gain
headers size (bytes) | header size (bytes) (%)
IP4/TCP 40 4 90
[P4/UDP 28 1 96.4
[P4/UDP/RTP 40 1 97.5
IP6/TCP 60 4 93.3
[P6/UDP 43 3 93.75
[P6/UDP/RTP 60 3 95

—>Header Compression Technology = ¢



