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PS0401 PCle or SATA for M.2 SSD converter

1. Overview

PS0401 adapter, providing M.2 M-key connector can be M.2 (PCl-e I/F) SSD converted into
PCl-e Gen 3 / 4 Lanes standard interface or M.2 (SATA) SSD converted into SATA Ill interface.

2. Tools and Results of Performance Measurement
2.1  Test Platform

M/B : GIGABYTE Z170X UD5 TH
CPU : Intel i5-6500, 3.2GHz/ 6M Cache/ LGA1150
Memory : Kingston KVR21N15D8/8, DDR4-2133MHz, 8G(8GB DIMM*2)
ATX Power : FSP RAIDER 550, 550W ATX, 12V V2.2 Power Supply
Graphic : Z170 Chipsets built-in HD Graphics 530
0sS: Microsoft Windows 10 64bit OS

2.2 Test target: PS0401 adapter with M.2 SSD(PCl-e I/F) or M.2(SATA) SSD

PS0401 Adapter Samsung CM871a Samsung SM961

2.3 Install Hardware

Inserts M.2 SSD(SATA) to PS0401 adapter’s M.2 connector, and then use the coppers and
screws to fix SSDs (please refer to the installation Notes). Then this adapter plug in PCle
slot or through SATA cable to connect to SATA port of GIGABYTE Z170X UD5 TH.

2.4 BIOS & Windows 10 OS environment setu
2.4.1 install Windows 10 64bit OS.
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PS0401 PCle or SATA for M.2 SSD converter

2.5 CrystalDiskMark 5.1.2 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 Show M.2(NVMe) Samsung SM961/512GB performance as below:

= CrystalDiskMark 5.1.2 x64 — X
B=EF =E5 W®m=EET) :|HH) #==(language)

|5 v|[1GB  “||D: 0% (0/477GIB) v|

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

< 3503 1733
< 739.0 681.7
= 2208 1692
V154,04 1252.4

2.5.2 Show M.2(SATA) Samsung CM871a/256GB performance as below:

& CrystalDiskMark 5.1.2 64 — X
BEF BTG HEZFM HAH) HS(language)

5 v||1GB__ ~||D: 0% (0/238GIB) v/

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

< 554.6 526.5
& 354.6 350.6
=2 489.5 457.0
W4120.28 (122.2

|
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PS0401 PCle or SATA for M.2 SSD converter

2.6 __AS SSD Benchmark 1.9 performance test
X Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Show M.2(NVMe) Samsung SM961/512GB performance as below:

4 AS 55D Benchmark 1.8.5886.35387

File Edit Wiew Tools Language Help

X

|D: NVide EAMEUNG MEVEWS12

v||1GB v||

MVMe SAMSUNG

Read:

Write:

CXAT
secnvme - OK
1024 K - OK
476.94 GB

Seq

4K
4K-64Thrd

Acc.time

Score:

| Start | Abort

2.6.2 Show M.2(SATA) Samsung CM871a/256GB performance as below

48 AS SSD Benchmark 1.9.5986.35387 - >

File Edit \iew Tools
|D: SAMSUNG MZNTY256HDHP-00000 | [1GE |

Read:

Language Help

SAMSUNG

MAT2100Q
iaStord - OK
1024 K- OK
23847 GE

M Seq
M 4K
4K-64Thrd

Acc.time

Write:

Score:

| Start | Lbort
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PS0401 PCle or SATA for M.2 SSD converter

2.7 ATTO Disk Benchamrk 2.47 performance test
2.7.1 Show M.2(NVMe) Samsung SM961/512GB performance as below:

(B3 Untitled - ATTO Disk Benchmark - O X

File View Help

D|=(d| S|a| e[

Dirive: [-d] - I Force 'write Access v Diect |40
p " 140 Comparison
Transfer Size: 05 | to 81920 ~| KB =
| J | J & Overlapped 1/0
Total Length:  |256 B " Meither
Hueue Depth: |4 -
Controlled by:
| =
<< Description >
Test Results
Write  m— Read m— WTite Read
0.5 E2464  E3284
1.0 130015 138990
20 280579 281555
40 519938 556326
8.0 1006632 1081933
16.0 — 1655711 2100854
320 1568079 2545600
E4.0 1714018 2978112
128.0 1717495 3345506
256.0 1704897 3403959
512.0 17106818 3371972
1024.0 1710618 3446578
2048.0 1706435 3438083
4096.0 1714821 3438089
2192.0 1710678 3438089

0 423 858 1288 1717 2147 2576 3006 3435 3865 4294
Tranzfer Rate - MB / Sec

For Help, press F1

2.7.2 Show M.2(SATA) Samsung CM871a/256GB performance as below:

L&n Untitled - ATTO Disk Benchmark = O X

File View Help

D|=(d| Slr| e[|

Dirivves [-d] - I Force 'write Access v Direct 1/0

f " 1/0 Comparizon
Transfer Size: 0a | to 81320 *| KB =

| J | J ' QOverlapped /0
Total Length: 256 MB " Meither
Hueue Depth: |4 -
Contralled by:
<« Description »»
Test Results
Write  m— Read m— Wrike Read

BBEES  E15E2
107300 112420
182345 218222
306323 240664
419037 443757
472676 495954
G046 525791
522241 539760
523338 543808
533963 553078
535532 557348
530242 553240
511305 560538
519971 553240
433667 553240

0 100 200 300 400 500 600 70O 200 900 7000
Transfer Rate - MB / Sec

For Help, press F1
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PS0401 PCle or SATA for M.2 SSD converter

2.8 AnvilBenchmark_V110_B337
2.8.1 Show M.2(NVMe) Samsung SM961/512GB performance as below:

@ Anvil's Storage Utilities 1.1.0 (2014-January-1) - a X

File | Benchmarks | Ometer | Systern Info | Settings | Test size |1GB |v | Drive |IEI d BRSETFE] v|| Screenshot| Help

Seq 4ME 682.67 2,730.67
' | 0.0989ms|  493.6 ETRTLET 39.49
4 004 46,593.27 182.00
wove [N AT 16239600 CEED
3K 3,989.88 124.68
S 11542ms| 1,626 | 866.40 108.30 12,883.40

12,883.40
VB witen] 0P O/ -
Seq 4ME 24414ms 1,024.0 409.60 1,638.40

3, 0.0205ms . . "
48 807.76 190.66 ——
Pyl 0.0231ms | (Y] 172,811.35 675.04

4K OD1E 0.0514ms 311,560.74 1,217.03

NVMe SAMSUNG MZVK
Drives :

Notes :

secnvme

2.8.2 Show M.2(SATA) Samsung CM871a/256GB performance as below:

@ Anvil's Storage Utilities 1.1.0 (2014-January-1) - | X

File | Benchmarks | Ometer | System Info | Settings | Test size |1GB [~ | Drive | = O BB EEE] v|| Screensh0t| Help

VB ez

Seq4MB .3906ms 2,048.0 119.18
' 7,628.62 29.80
TR o.266ms| 15187 [MEECETTETY  i21.:50)
4K OD16 89,562.68 349.85 QIGIIEEY
SO o2217ms| 2165 WEPEITETY  1doss)
S 09019ms|  2,081.3| 1,108.82 138.60 4,783.79

4,783.79
-
Seq 4ME 9.3984ms 1,024.0 106.40 D)
PO oostoms| o400 RETEIIN 124
. A NENYme |

4K D4 ' 2 640.0 79,722.33 311.42

4K 0018 0.1831ms 87,387.46 [IECED

Rur write

Drives :
Motes :
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PS0401 PCle or SATA for M.2 SSD converter

3. Burn In Tests and Results

3.1 BurninTest v8.1 Pro
Show M.2(NVMe) Samsung SM961/512GB _
3.1.1 system information as below:

5 BumninTest V8.1 Pro (1010) - u] X

File Edit Configuration Test QuickTests Help

50X 0 oo | BB O

Systemn Information  Burn In Results  Event Log  Temperature

System summary 2
windows 10 Enterprise Edition buid 10240 (64-hit), A
1 x Intel(R) Core(TM) i5-6500 CPU @ 3.206Hz, In
16GB RAM,

Intel(R) HD Graphics 530,
477GB HDD, S6GB 550,

General
System Name: DESKTOP-7FEL06L £ —
System Model: Z170¥-UDS TH
Motherboard Manufacturer: Gigabyte Technology Co., Ltd. e
Motherboard Model: Z170X-UDS TH-CF
Motherboard Version: K
Motherboard Serial Number: Default string
BIDS Manufacturer: American Megatrends Inc.

BIOS Version: F20b
BIDS Release Date: 11/072016
BIDS Serial Number: Z170X-UDS TH

CcPU
CPU manufacturer: GenuineIntel Online CPU comparisan
CPU Type: Intel(R) Core(TM) i5-6500 CPU @ 3.20GHz
Codename: Skylake
CPUID: Family 6, Model SE, Stepping 3
Socket: LGA 1151
Lithography: 1dnim
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disabled
CPU features: MY SSE SSE2 SSEZ S55E3 SSE4.1 55E4.2 DEP PAE Intelod WX SMX AES
Clock frequencies:

Measured CPU speed: 3192.4 MHz [Turbo: 3591.4MHz]
Multiplier: #32.0 [Turbo: x36.0]
Base Clock: 100.0 MHz
Multiplier range: Min: %8, Max non turbo: %32 [Ratio: 4C: x36, 3C: x36, 20 x36, 10 x36]
Cache per CPU package:
L1 Instruction Cache: 4% 32KB
L1 Data Cache: 4% 32KB
L2 cache: 4% 256 KB
L3 Cache: 6 MB ©
Ready
¥0 BumninTest V8.1 Pro (1010) = [m] X
File Edit Configuration Test QuickTests Help
Ej \’5 L\ x D [0 |Current configuration D ! u
System Information  Burn In Results  Event Log  Temperature
Memory S

Total Physical Memory: 16296MB

Available Physical Memory: 14753MB

Memory devices:
B Not populated

u g B8192MB,

75 Not populated

u H B8192MB,

Virtual memory: Ci\pagefile.sys (alocated base size 2432MB)
Graphics

Intel(R) HD Graphics 530

Chip Type: Intel(R) HD Graphics Famnily

DAC Type: Internal

Mermary: 1024MB

BIOS: Intel Video BIOS

Driver provider: Intel Corporation

Driver version: 10.18.15.4232

Driver date: 6-3-2015

Maonitor 1: 1920x1080%32 60Hz (Primary ronitor)

Disk volumes

C: Local Drive, \\?\Wolume{97cfb967-0000-0000-0086-041e00000000}, NTFS, (S5.43GB total, 24.91GE free)
D: Local Drive, 1\?\Volume{992f0517-0000-0000-0000-1000000000001, #EHIERE, NTFS, (476.94GB total, 476.78GE ﬁ’ee«)

Disk drives

Optical drives

Network
Intel(R) Ethernet Connection (2) 1219-v (MAC: 1C:1B:0D:66:CC:FS) ‘:1
@
Ready
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PS0401 PCle or SATA for M.2 SSD converter

3.1.2 show Disk test mode( 10 ways cycle test)

@ BurninTest V&1 Pro (101 — ] X
File Edit Configuration Test QuickTests Help
E g’ G x lj oh |Current configuration v D . 6
System Information  Burn In Results  Event Log  Temperature
Memory
Total Physical Memory: 16296MEB
Available Physical Memory: 14753ME
Memory devices:
0: Mot populated Vw 7 .
u 5 B192MB
8 BurninTest Preferences s
2: Mot populated G
u 8 81%2M8, »
T tual e, Ebe [{l Temp/Battery @ Sound & cPU  [EP Printer  4f Pre-Test
Fmr ‘@ Post-Test @ Video Playback & Tape
raphics .

I ) % Serialports | 4% Parallel ports | B 2D Graphics | (@ 3D Graphics
I"FEI(R) HD Graphics 530 ‘ UsB 0 RAM w2 Plug-in @ Management :- PCle
Chip Type: Intel(R) HD Graj & Disk = = =
DAC Type: [—" ish (@ Optical Disk (& Logging /& Ermors | Pm Network
Mermary: 1024M8 Disk selection
EIeS) Intel Video BIOS 7 tormatically select al fied drives at the start of testing
Driver provider: Intel Corporatiol
Driver version: 10.18.15.4232 Drive Test Mode Threshold  File size SV
Dyer gate: eanl N 00: [Physical diskNTFS €1 Not Testing

otonE o " 01: [Physical disk D:] Not Testing

Disk volumes C: [Local drive] Mot Testing
€ Locdl Drive, 117 volume{87cfios7-0000-0000-00 D: AFIGHIKIE [Local drive]  Defait (Cyclc) A too N
D: Local Drive, \\#\Volume{992f0517-0000-0000-00
< >
Select a drive from the list above
Disk drives Test this drive
FiiERiE: Moclel: NvMe SAMSUNG MEVWS 12 Serial: Testmode | Default (Cydic)
SRR Model: RunCore SSD Serial: 601003190073
File size | 1.00 (% of disk) Seek count | 100
.
Optical drives Slow drive threshold | 0.0 MB/Sec (NA = No threshold warning)
Duty cycle override % {ar leave blank to accept default)
SMART options
Run self test and log SMART errors
Network Log bad sector increase Bad sector threshold | 20
Intel(R) Ethernet Connection (2) 1219-Y {(MAC: 1C:1)
ma o
Ready

3.1.3 show 24-hour Burn-in test PASSED
@: =~ o -

File Edit Configuration Test QuickTests Help

BY 0RO o wecma | » 8O

Systern Information  Bum In Results Event Log  Temperature

Results for DESKTOP-7FB106L

Test configuration file:  LastUsed.bitct Status: __IOLE
Start Thu Dec 22 17 05 2016 Stop time: Fri Dec 23 17:19:13 2016 Duration:  024h 00m 08s I ﬁ

Test Name Cyde Operations Errors  Last Error Description
&PDisk (D:) 9534 103 Trillion u] No errors
|# Temperature - - o Mo errors
BurninTest test result X

[]view errors by categories

Ready
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PS0401 PCle or SATA for M.2 SSD converter

Show M.2(SATA) Samsung CM871a/256GB

3.2.1

system information as below:

M0 BurninTest V8.1 Pro (1010) — a X
File Edit Configuration Test QuickTests Help

E Il Y

System Information  Burn In Results  Event Log  Temperature

System summary 2
Windows 10 Enterprise Edition buid 10240 (64-hit ), P
1 x Intel(R) Core(TM) i5-6500 CPU @ 3.20GHz, [
16GE RAM,

Intel(R) HD Graphics 530,
238GE 550, 56GB 550,

General
System Name: DESKTOR-7FB106L S
System Model: Z170X-UDS TH
Motherboard Manufacturer: Gigabyte Technology Co., Ltd. e
Motherboard Model: Z170%-UDS TH-CF
Motherboard Version: 33
Motherboard Serial Number: Default string
BIOS Manufacturer: American Megatrends Inc.

BIOS Version: F20b
BIOS Release Date: 11/07f2016
BIOS Serial Number: Z170X-LUDS TH

cPU
CPU manufacturer: Genuinelntel Online CPU comparisan
CPU Type: Intel(R) Core(TM) i5-6500 CPU @ 3.20GHz
Codename: Skylake
CPUID: Family 6, Model SE, Stepping 3
socket: LG4 1151
Lithography: 14nm
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disabled
CPU features: MMX SSE SSE2 SSE3 SSSE3 S5E4.1 SSE4.2 DEP PAE Intelod VMK SMx AES
Clock frequencies:

Measured CPU speed: 31924 MHz [Turbo: 3531 4MHz]
Multiplier: %¥32.0 [Turbo: ¥36.0]
Base Clock: 100.0 MHz
Multiplier range: Mir: %8, Max non turbo: 32 [Ratio: 4C: x36, 30 x36, 2C: 136, 1C: x36]
Cache per CPU package:
L1 Instruction Cache: 4% 32 KB
L1 Data Cache: 4% 32 KB
L2 Cache: 4 % 256 KB
L3 Cache: 6 MB ™
Ready
¥ BurninTest V8.1 Pro (1010) — m] X
File Edit Configuration Test QuickTests Help
ESO0X0e >Eo
System Information  Burn In Results  Event Log  Temperature
Memory e
Total Physical Memory: 16296MB
Available Physical Memory: 14833MB
Memory devices:
0: Mot populated
u g 8192MB,
75 Mot populated
u 5 8192MB,
Virtual memory: C:\pagefie.sys (alocated base size 2432MB)
Graphics
Intel(R) HD Graphics 530
Chip Type: Intel(R) HD Graphics Farnily {
DAC Type: Internal
Mermaory: 1024MB
BIOS: Intel Video BIOS
Driver provider: Intel Corporation
Driver version: 10.18.15.4232
Driver date: 6-3-2015
Monitor 1: 1920%1080x%32 60Hz (Primary monitor)

Disk volumes

C: Local Drive, Y\?\Wolume{97cfb967-0000-0000-0086-04 1200000000}, NTFS, (55.43GB total, 24.97GB free)
D: Local Drive, \\?\Volume{ebBdccab-0000-0000-0000-100000000000},, $IEHIERE, NTFS, (238.47GB total, 238.35GB fre

Disk drives

Optical drives

Network
Intel(R) Ethernet Connection (2) 1219-v (MAC: 1C:1B:0D:66:CC:FS)

Ready
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PS0401 PCle or SATA for M.2 SSD converter

3.2.2 show Disk test mode( 10 ways cycle test)

& BuminTest Va1 Pro (10 - 0o x

Fle Edit Configuration Test QuickTests Help
E] x [“] £ |Current configuration D . 6

System Information  Burn In Results  Event Log  Termperature

Memory
Total Physical Memory: 16296MB
Available Physical Memory: 14833MB

Memory devices:
o:

Mot populated ¥ )
u : B192ME, {5} BurninTest Preferences X
25 Not populated
u 8 8192ME, - ¥
4 T Batt S d CcPU Print: Pre-Test
Virtual memory: C:\pagefie.sys (. L ?mp’f stz | (S a LIBm | T e
” 4# Post-Test & Video Playback & Tape
[FETITES % Serialports | 4% Parallelports B 2D Graphics [ 3D Graphics
Il;teI(R) HD Graphics 530 - & use & Ram & Plug-in (% Management ™ pcle
Chip Type: Intel(R) HD Grap & Disk
DAC Type: Internal (@) Optical Disk Logging /&, Errors B Network
Mermary: 1024MB Disk selection
BIOS: Intel Vickeo BIO [ Automatically select al fixed rives at the start of testing
Driver provider: Intel Corporatiol
Driver version: 10.18.15.4232 Drive Test Mode Threshold ~ File size SV
D”"?r date: 6-3-2015 00: [Physical disk D:] Not Testing
Manitor 1: 1920x1080:32 01: [Physical disk NTES C:]  Not Testing
Disk volumes Ct [Local drive] Not Testing
C: Lacal Drive, W?\WeolLme{97cfo67-0000-0000-00 B HUEHHKE Local drive] - Defauit (Cycic) & Lo N
D Local Drive, \\?\Volume{ebSdocsb-0000-0000-00
< >
Select a drive from the list above
Disk drives Test this drive
TEEERE: Model: SAMSUNG MZNTY256HDHP-00000 S Testmode |Default (Cydic)
HEEREH®: Model: RunCore SSD Serial: 601C03190073 e size | 1,00 (o of dis) Seek count | 100
e (e et
Optical drives Slow drive threshold | 0.0 ME/Sec (NA =No threshold warning)
Duty cyde override % (ar leave blank to accept default)
SMART options

Run self test and log SMART errors
Network Log bad sector increase Bad sector threshold | 20

Intel(R) Ethernet Connection (2) 1219y (MAC: 1C:1

= o

Ready

3.2.3 show 24-hour Burn-in test PASSED

o - o

File Edit Configuration Test QuickTests Help

B0 X 0o oo | > B O

Systemn Information  Burm In Results  Event Log  Temperature

Results for DESKTOP-7FB106L

Test cnnﬁguratinn file: LastUsed.bitcfg Status:  IDLE
IStBI’t time: Sat Dec 24 14:41:40 2016 Stop time: Sun Dec 25 14:41:48 2016 Duration:  024h 00m 08s I ﬁ
Test Name Cyde Operations Errors  Last Error Description
&PDisk (D:) 3528 19.239 Trilion u] No errors
[# Temperature - - a Mo errors
BurninTest test result X

[[]view errors by categories

Ready
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4. Summary
4.1 M.2 NVMe SSD is PCle Gen3 Interface, I/O speed, max. to 4GB/s.
4.2 M.2SSD is SATA Il Interface, 1/0 speed, max. to 600MB/s.
4.3 PS0401 adapter I/O performance is based on M.2 NVMeSSD o M.2 SATA SSD.
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