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' Sweet Point of U3 Pen drive
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Ixnm /2ynm TLC ( 1CH)

Capacity 4GB 8GB 16GB 32GB 64GB 128GB
32Gb die =17
x1
. SDP DDP SDP QDP DDP QDP
64Gb die x1 x1 X2 x1 x2 X2
) SDP DDP SDP QDP DDP QDP
128Gb die x1 x1 x2 x1 X2 x2
> 60 > 60
Seq. R MB/s | MB/s > 80 MB/s > 80 MB/s > 80 MB/s
Seq. W MB/s | MB/s 10 MB/s 20 MB/s 30 MB/s

# Mostly USB-2.0 Controllers ( 3xnm , 2xnm flash )
deliver around :
Seg. Read 20 ~ 25 MB/s
Seq. Write 3~7MB/s
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' Flexible 1 Channel Configuration
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Most popular
USB-2.0 Compatible
14 x 33mm PCB

BOM Cost is close to U2
Sweet Point: AUSD 0.6
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' Flexible 1 Channel Configuration

b2 )] =E@ =EH Language THE g =ZEOD =5HH) Language £ =E@ =EH Language
1 - 100MB ~ F: 0% (0/15GB) - 1 -~ 100MB ~ E: 0% (0/30GB) - 1 - 100MB ~ F: 0% (0/60GB) z
Read [MB/s] Write [MB/s] Read [MB/s] Write [MB/s] Read [MB/s] Write [MB/s]

s=164.09 112.99 s1165.59 24.16 ws=166.81135.05
=2¢/159/02 12.917 1=2¢/160J/06 16/096 1s2¢/160/59 194070
446,050 /0.158 w5476 10.213 w4 4.516 10.255
wslalo37 |o. 172\ Wi 4l760 0. 255\ Welal711lo. 249\

916EN K9BDGD8UOA 916EN KOCFGD8BU1A 916EN K9CFGD8U1A

F) RRBRIE) S MENE. Liasag TR RBE ERD HMHE Lagusse
(1] [2oome v [E: 0% (o/1668) ~ ! [100ve ~|[E: 0% o/a1cs) ~
Read [MB/s] Write [MB/s] Read [MB/s] Write [MB/s]

w4\ 76465 121.04 182440 120.27
14\ 70056 15/167 4\ 73467 15/438
E-ﬁzgﬂio 168 w5835 10.172
w5121 |0. 171\ i 14996 |0. 187\

6T2] 2CE 6T2I% 4

S RGBT L D) EEE FEL SN s THE EHE EED HMI Lo
[1 ~|[100ve v [E: 0% (os538) v

!lﬁ?ﬁna/ﬂ]|a% f\:iisf:)[MB/s] - gu:l‘lc:?;B; |]‘E = (\%Efs)[MB/ 1 . . Rhead [MB/s] Write [MB/s]

454164405 110.28 Enﬂss 119.66 iMz 135.39
524 160{47 15098 24169467 110.80 e (25473 120.17
W 16/506 |0.165 Eﬁhgsuo 172 W 5/870/0.188
w5358 | 0. 113\ w5068 | 0. 136\ 151002/ 0. 184\

|7T2) 1CE |7T21 2CE T2 x4
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' USB-3.0 COB at Computex 2012

w




USB-3.0 COB vs. USB-2.0 COB

24.8

24.8

1.4

1.4

2.0

1. USB-3.0 COB connectors detail spec depends on vendors
2. USB-3.0 COB size is the same with USB-2.0

3. Itis exactly the same by iron shell
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USB-3.0 COB Host Compliance

IS916EN + TLC *1 die
USB3.0 PORTO USB3.0 PORTL
Idenfify Format H2 Test CDM 16 Idenfify Format H2 Test CDM 1G

PASS PASS PASS PASS PASS PASS PASS PASS

PASS PASS PASS PASS NA

PASS PASS PASS PASS PASS PASS PASS PASS
H ost p | atfo rm U S B 3 . 0 H ost PASS PASS PASS PASS PASS PASS PASS PASS

PASS PASS PASS PASS PASS PASS PASS PASS
MSI / H77MA-G43 H77 ( b u | It'l n U 3 ) PASS PASS PASS PASS PASS PASS PASS PASS
MSI / A75A-G55 A7 5 ( b u | |t—| n U 3 ) PASS PASS PASS PASS PASS PASS PASS PASS

PASS PASS PASS PASS PASS PASS PASS PASS

ASUS M4A88TD-M EVO/USB3 | NEC uPD720200 IS916EN + TLC *2 die

ECS P55 H_AK N EC u PD720200F1 PASS PASS PASS PASS PASS | PASS | PASS PASS

PASS PASS PASS PASS NA
AS ROCk P55 EXt reme4 NEC uPD720202 PASS PASS PASS PASS PASS PASS PASS PASS
. PASS PASS PASS PASS PASS PASS PASS PASS
ASUS P8H67 Asm ed ia ASM1042 PASS PASS PASS PASS PASS PASS PASS PASS
Glga byte GA-Z68X-UD3H-B3 Etron EJ168 PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
ASRock G41MH / USB3 Fresco FL-1000G PASS PASS PASS PASS PASS PASS PASS PASS
IS916EN + TLC *4 die
PASS PASS PASS PASS PASS | PASS | PASS PASS
PASS PASS PASS PASS NA
PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
PASS PASS PASS PASS PASS PASS PASS PASS
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USB-3.0 COB Ready Status

4. #ynix 20nm
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1 channel
For TLC / MLC
Valued product

2 channel
For MLC
high-performance

More than 30+ substrates with Innostor solution

ready for various flash
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' Flash Performance ( Seq. DDR )

1CH MLC
> Read as 70~ 110 MB/s , Write as ~12 * CE #

1CH TLC
> Read as 55~ 100 MB/s , Write as ~5 * CE #

2CH MLC
> Read as 150 ~ 280 MB/s , Write as ~12/20 * CE # * 2ch

2CH TLC
> Read as 140 ~ 220 MB/s , Write as ~5/7 * CE # * 2ch

L~
®

L~
®

~
[ J

L~
®

# USB-3.0 Flash Controller can leverage max. bandwidth of NAND .
# Large page/plane deliver better sequential write performance..
# Write performance is more concerned than read performance.
# Higher DDR clock does improve read performance,
but also raise power consumption . Balanced trade-off is chosen .
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- USB-3.0 Cost vs. Performance

200 MB/s

100 MB/s

40 MB/s

20 MB/s

A _
$$$ $
$$5$% $$
$$5$5%$ $$$
N\ 128 / 64 GB
)
— H 64 /32 GB
VN 8~64GB
— 32/16 GB —
| @
2 Ch / MLC 1Ch/TLC
Legacy MLC
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' USB-3.0 Market Segment

Extreme < > 128 GB
Hi-end -

MLC/ TLC
2CH / 2 die
1CH / 4 die

Mid-end -

] MLC / TLC
Main 1CH / 1~2 die

Stream

— e e e c—
-_— _——
— —

Very low cost USB-2.0
Very low performance

—
— e — —

Rd : >200 MB/s
Wr : 80 ~ 150 MB/s

Rd : 80 ~ 200 MB/s
Wr : 30~ 80 MB/s

d:50~ 100 MB/s
r:5~30MB/s
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' USB : Window To Go
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- Window To Go Application

32GB minimal
8GB for Cache



' Window To Go Criteria ( Microsoft )

USB boot devices must also:

¢ Include in the MS OS Descriptor extended property the value "WindowsBootCapable”
DWORD value -1

o | Be at least 32GB in size (20 GB usable)

s Support Trim/unmap command (Rotational drives exempt)

¢ Provide unigue, consistent product identification
« USB VID/PID

o Inquiry Serial Number

Random IOPS is the key of

¢ Inquiry Model Number . .
user operatlng experience

e Device must report FIXED (RMB=0)

° Device must not implement IEEE-1667

o Device must not expose more than one LUN during boot

¢ Device must not be a composite USB device

e | Device must not support the USB Attached SCSI1 (UAS) protocol

e Support the following mode pages

¢ Mode page code: 0x08 Mode subpage code : 00
e Meet the following performance requirements:
¢ Random 4 KB Write IOPs >= 200 (Rotational drives exempt)
¢ Random 4 KB Read IOPs >= 2000 (Rotational drives exempt)

Innostor Technology Corporation



' NAND Enhance Sequential Perf.

T on et /! 7
Does Windows To Go

must be
an expensive solution ?

. J

Data Buffer
Processor Computing Power
>

Controller Chip Cost
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' User Experience vs. Benchmark

USB-3.0, 32GB density, I Corsair Vaysger GT
CMPYGETE-3268, 22 GB, USE 3.0 B
Sequential Write performance 5 z::si:-tai;z:,rs::tn-;; USE 2.0 e
up to 40 ~ 100 MB/ss DA —
- . [T Super Talent SuperCrypt
In real user experience ( MP3 files ), = <russscs, s2se, use o0 —
[T Mach Htreme Mx-Fx
dellver only 15 ~ 24M B/s MHUBSMFH-32G, 32GB, USE 2.0 _19'42
[T Patriot Supersonic Boost 5T 17 g9
Loo - o oo L i
B2 Cryu kit ;-:-_u.._;= E=—) 4 h
i e | For low cost pen drive architecture,
1= 10088 - H: 0% {0FI0GE) -
B resdiwnrs) wne s random performance suffer is common ;

=41189.8 199.20
e 1169.9 114.89 |
W1 74801 10.391
4 6/584 (0.184

- —— — " ]

If expensive solution like SSD is adopted ,
random file access can be improved .

How many extra cost can be accepted ?

ARIONS .4 S@omes 42man 1ien 2 0

Plot Source :
http://www.tomshardware.com/charts/usb-thumb-drive-charts/Copy-Benchmark-MP3s-Write,2303.html
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" Innostor SW Enhance

Device

(&

IS Controller

+
@ Al Copying Boost

USB SSD

4KB*1000 1MB*1000
files files
13s 82s

Equal to SSD Solution

At same grade ( flash )

Benchmark
No Change

- i
( } 2 e
100MB H:Q% (0/30GB;

A —

L 00S |

' e R
= c-:u. iskMark 3.0 BS x84 = I

3s

72S

e

]
Z#(F) ARE =80 SHH) langusge

B |
| ksl201..5 (203.4 |
. EM_GB 33
etk 21.81\42.




' Window To Go : Real Operating

» Only min. Criteria

wait ...
wait. ..
wait. ..

_—
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» With Innostor SW

Fast Response

That is
User Experience
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" Innostor SW Enhance on WTG

= CrystalDiskMark 3.0
FME REE EED EEE Lagne

|1 v [100vB v |E: 0% (0/316E) vl
| Read[MB/s]  Write [MB/s]

File Edit Theme Help Language

1 v||100MB | |C: 28% (7/25GB) v
|

Read [MB/s] Write [MB/s]

E 1~M 21-50459

Will User Experience
be good ?

Of Course !




Deliver Best
USB-3.0 Flash Disk

Thank you
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