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m Storage Comparison

Flash Memory Summit

eMMC 5.1 UFS SATA PCle

/W\ Gear3x2 Gen3 KW\
Form Factor 11.5x13 BGA 11.5x13 BGA 2.5 M.2 M.2
Capacity (GB) 16/32/64/128 16/32/64/128 128/256/512/1TB | 128/256/521/1/2TB
Channel 1/2 2 4/8 4/8
DRAM N N Y Y
P)erformance (MB/ \_ 400 800 600 \__ 2000/4000 _/
S
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M.2 Family of Form Factors

Flash Memory Summit NOTE: KEY OPTION IS A REPRESENTATION ONLY
AND DOES NOT PROHIBIT ADDITIONAL OPTIONS
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m SSD Form Factors

Flash Memory Summit

S

16mmx20mm 11.5mmx13mm

Flash Memory Summit 2017 npn =
Santa Clara, CA @ SiliconMotion ¢



m Key Factors — 11.5x13mm BGASSD

Flash Memory Summit

Capacity
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m Key Factors — 11.5x13mm BGASSD
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3D NAND Die Density

Technology Die Density m Capacity

2D TLC 16GB 8 128GB
TLC 64-72L 32GB 8 256GB
TLC 64-72L 64GB 8 512GB
TLC 96L 64GB 8 512GB
QLC - 128GB 8 1TB
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F''  smiINANDXtend for 3D NAND

Flash Memory Summit

NANDXtend™ ECC Technology

X3 PE CYCLE
AID Data Recover >3X PE CYCIe

3 level Error Correction

All brands NAND Support

Flash Memory Summit 2017 g SiliconMotion 1

Santa Clara, CA



m Key Factors — 11.5x13mm BGASSD

Flash Memory Summit

Performance

NVMe DRAM-less Performance
Host Memory Buffer (HMB)
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F''  Host Memory Buffer (HMB) — NVMe 1.2

Flash Memory Summit
CPU
Root
Complex = ER_A'\_/I -
| B4MB |
I Up |, DRAM |
PCle SSD
D Controller
————n
NAND I sram |
I____1]|| Down
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m Intelligent HMB Firmware

Flash Memory Summit

( )

Host
. HMB enabled )

SMi
NVMe

DRAM-less / HMB 4 N
Host

w/o HMB

\\ J

DRAM-less
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m Microsoft Inbox Driver Supporting HMB

gsh Memory Summit
|

v . Computer A || Name Type Data
g :EE:_E bﬁiSEElj‘—le?SC;TR ab] (Default) REG_SZ (value not set)
> - - (g&]FimbAliocationPolicy REG_DWORD 00072727

v HKEY_LOCAL_MACHINE
> BCD00000000
> -, HARDWARE
> SAM
SECURITY

Modify...

Modify Binary Data...

Delete

> SOFTWARE
v SYSTEM

> ActivationBroker
> ControlSet001
v CurrentControlSet
v Control
i {7746D80F-97E0-4E26-9543-26B41FC22F79}
ACPI

- P HmbAllocationPolicy

> Arbiters

Windows 10 support HMB after version 1607
* Release date: Aug. 2016
« Off by default

Fiash Memory sumrait 20001 PY @dding registry key “HmbAllocationPolicy”
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F.  SMIPCle NvMe DRAM:-less Performance
s ooy S

MB/s Seq. Read/Write K IOPS Random Read/Write
3000 300 280 280 280
[VALUER460
2500 250
2015 2015
2000 200 3%
1500 45X 150
4x
1000 100 90
540 520
500 . . 50
0 0

Seq. Read Seq. Write Random Read Random Write

PCle Gen3 x4, 4 NAND Flash Channel
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F''  sMIPCle N\VMe DRAM-less Performance

MBI/s Seq. Read/Write

Flash Memory Summit

3500 3200
3000
2500
2000
1500

2460

1000
500
0

Seq. Read

Flash Memory Summit 2017
Santa Clara, CA

2015

I 1800

Seq. Write

K IOPS

500
450
400
350
300
250
200
150
100
50
0

Random Read/Write

330 330
280 I 280 I

Random Read Random Write

@ SiliconMotion 1



F!

Flash Memory Summit

Flash Memory Summit 2017
Santa Clara, CA

4 NAND Channels vs. PCle 4 Lanes

MBI/s

4000

3000

2000

1000

1600

Gen3 x2
PCle

PCle Bandwidth

2500

SMI 4CH
DRAM-less
Seq. Read

3600

Gen3 x4
PCle

31 SiliconMotion



Flash Memory Summit

M.2 2280 11.5x13 mm 16x20 mm
PCle Gen3 x4 PCle Gen3 x2 = x4 PCle Gen3 x4

SR: 2460 MB/s
SW: 2015 MB/s
RR: 280K IOPS
RW: 280K IOPS

m Product Combination

SR: 1750 MB/s
SW: 1035 MB/s
RR: 200K IOPS
RW: 220K IOPS

SR: 2460 MB/s
SW: 2015 MB/s
RR: 280K IOPS
RW: 280K IOPS

Flash Memory Summit 2017
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m Key Factors — 11.5x13mm BGASSD

Flash Memory Summit
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m Power Advantages in SMI DRAM-less

Flash Memory Summit

* Remove DRAM power
« SMI proprietary power control scheme

« HW/FW collaboration

Flash Memory Summit 2017 TH =
Santa Clara, CA @ SiliconMotion 2



m Low Power Consumption

Flash Memory Summit
W Active Read Power W Devslip
6.0 54 6.0
5.0 5.0
4.0 4.0
3.0 3.0
2.0
2.0 2.0
1.0 1.0 l
0.0 0.0
SMI SATA PCle SMi SATA PCle
PCle HMB 480GB 500GB PCle HMB 480GB 500GB
480GB 480GB
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F. Summary

Flash Memory Summit

« Capacity - NANDXtend for 3D NAND support
 Excellent DRAM-less Performance
« HMB support in Windows 10 Inbox driver

 Power consumption = SATA, but in 4X speed

Flash Memory Summit 2017 TH =
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Flash Memory Summit

Thank you

Visit us at booth #413

mason.chen@siliconmotion.com
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