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1. Overview

The BU287F adapter, built-in SFF-8639 connector, provides one port M.2 M-key connector, one
port M.2 B-key connector. First M.2 NVMe SSD inserts M.2 M-key connector, use U.2 to
SFF-8611 cable, connected to the PCl-e to OCulink(SFF-8612) adapter, then M.2 NVMe(PCl-e)
SSD can be work.

2. Tools and Results of Performance Measurement

2.1 Test Platform
M/B : GIGABYTE 2170X UD5 TH
CPU : Intel i5-6500, 3.2GHz/ 6M Cache/ LGA1150
Memory:  Kingston KVR21N15D8/8, DDR4-2133MHz, 16GB(8GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply
Graphic : Z170 Chipsets built-in HD Graphics 530
Adapter: PE0412 PCle to SFF-8611 OCulink Cable
CABLE: Amphenol U.2(SFF-8639) to SFF-8611 OCulink Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: BU287F adapter and Samsung SM961 512GB NVMe SSD

U.2 to Oculink Cable BU287F Adapter Samsung SM961 M.2 NVMe SSD
2.3 _Install Hardware

Inserts M.2 NVMe(PCle Interface)SSD into BU287F converter’s M.2 M-key connector, and

then with coppers, and screws to fix SSDs. Connects BU287F converter to PE0412
adapter(PCl-e to Oculink SFF-8612) and plugs PE0412 into PCl-e slot of Z170X UD5 TH.

2.4 BIOS & Windows10 OS environment setu

2.4.1 Installs Windows 10 64bit OS into BU287F. Don’t install any Application program.
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2.5 CrystalDiskMark 6.0.0 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 shows Samsung SM961 M.2(NVMe)/512GB performance as below:

= CrystalDiskMark 6.0.0 x64 — X
BEFR S=EES ®EXEM #EEH) #==(language)

|5 v||1GIB  v||C: 7% (35/476GiB) v|

A ead [MB/s] Write [MB/s]

&h 3493.31673.5
‘& 1344.7 1104.1
@ 672.2 563.3
&% 54.60 225.9

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

L4 AS 55D Benchmark 1.9.5986.35387 - X

File Edit VWiew Tools Language Help
C: NVMe SAMSTNG MZVEW512 v [1GEB ~ |
NVMe SAMSUNG Read: Write:
CXAT

secnvme - OK

513024 K- OK
476.94 GB

Seq
4K

2542.41 MB/s
- 38.85 MB/s
4K-64Thrd | 1246.14 MB/s.
- 0.028ms

Acc.time

Score:
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2.7 ATTO Disk Benchamrk 3.0.5 performance test
2.7.1 shows Samsung SM961 M.2(NVMe)/512GB performance as below:

8 Untitled - ATTO Disk Benchmark - ] X

File View Help

D[|d| S|/ 2 [
Drive: I[-c-] - I~ Force ‘write Access W Diect /0

140 Comparison

Transfer Size:  |[512E ~ | to |E4 MB - =
I —I I —I * Overlapped 110

Tatal Length: |258 ME 7 Neither

Lueue Depth: |4 hd
Controlled by:
<4 Dezcription »»

Test Resul:
it — Fiead e Wwihite  Read

53881 60544
108054 121380
214838 241882
432292 480847
058456 933855

1618804 1805851
1526664 2517693
1639282 370600
1655455 3221775
1655455 3345506
1EE5232 3288334
1BE1110 3380298
1657008 3380238
1665232 3397074
1665232 3405524
1655646 3374223
1648866 33715972
1647762 3316474
1662327 3281607
1663754 3256753
1665709 3215574

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec

ATTO Digk Benchrark v3.05
ATTU i attotech.com

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

@ Anvil's Storage Utilities 1.1.0 (2014-January-1) - d x

File | Benchmarks | Ometer | System Info | Settings | Test size 1GB |v | Drive |IEI ] v|| Screensh0t| Help

VB e

YT  16777ms|  2,048.0] 596.04
8,363.81 32.67

K 004 48,326.17 188.77

16013524 [IEEEY |n

"9  0.2450ms|  1,915.6| 4,082.18 127.57

128K m 853.21 m 12,1;0.73

2,160.78
-
ST 2.5039ms |  1,024.0) 399.38 1,597.50
o | 0.0223ms| 6400 TR LTET 174.98
A AN A A |

4K 004 0.02 640.0 163,654.07 639.27

PSUCE 0.0534ms|  640.0 PIIN(NE] 1,171.00

Fiun write
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3. Burn In Tests and Results

3.1

BurninTest v8.1 Pro for Samsung SM961 M.2(NVMe)/512GB SSD

3.11

system information as below:

M0 BuminTest V8.1 Pro (1010)

System summary

16GE RAM,
Intel{R) HD Graphics 520,
477GE HOD,

General

System Name:
System Model:

Motherboard Model:
Motherboard Version:

BIOS Manufacturer:
BIOS Yersion:

BIOS Release Date:
BIOS Serial Number:

cpPu

CPU manufacturer:

CPU Type:

Cadename:

CPUID:

Socket:

Lithography:

Physical CPU's:

Cores per CPU:

Hyperthreading:

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:

Base Clock:
Multiplier range:
Cache per CPU package:

File Edit Configuration Test

290 R 0o e b B O

System Information  Bum In Results Event Log  Temperature

Motherboard Manufacturer:

Motherboard Serial Number:

Quick Tests  Help

‘Windows 10 Enterprise Edition buid 10240 (64-hit),
1w Intel(R) Core(TM) i9-6500 CPU @ 3.20GHz,

DESKTOP-KUCU2UL
Z170%-UD5 TH

Gigabyte Technology Co., Ltd.
Z170%-UD5 TH-CF

K
Default string

Arnetican Megatrends Inc.
F20b

11/07/2016

Z2170%-UDS TH

Genuinelntel Online CPU comparison

Intel(R) Care(TM) i5-5500 CPU @ 3,.20GHz

Skylake

Famnily 6, Model 5E, Stepping 3

LGA 1151

14nm

1

4

Disabled

MMX SSE SSEZ SSE3 SS5E3 SSE4.1 SSE4.2 DEP PAE Intelod VMK SMX AES

3192.4 MHz [Turbo: 3591.4MHz]

%32.0 [Turbo: x36.0]

100.0 MHz

Mir: %8, Max non turbo: ¥32 [Ratio: 4C: x36, 3C ¥36, 2C: %36, 10 ¥36]

i

Total Physical Memory:

Memory devices:
0:
u
2:
u 8
Yirtual memory:

Graphics

Intel(R) HD Graphics 530
Chip Type:

DAC Type:

Mermory:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitar 1

Disk volumes

Disk drives

Available Physical Memory:

162921MB
14871MB

Mot populated

5192MB,

Mot populated

8192MB,

C\pagefie.sys (allocated base size 2432ME)

Intel(R) HD Graphics Family

Intemal

102418

Intel video BIOS

Intel Corporation

20.19.15.4364

1-6-2016

1920x1080%32 59Hz (Primary manitor)

C: Local Drive, Y\?\Wolume{39605e96-0000-0000-0000-501f00000000}, NTFS, (4764568 total, 441.86GE free)

I R Model: NYMe SAMSUNG MZVKWS12 Serial: NfA (Disk: 0, Size: 476.94GE, Volumes: C) I

Optical drives

Network

Ready

Intel(R) Ethernet Connection (2) 1219-V (MAC: 1C: 1B:00:66:CCFS)

L1 Instruction Cache: 4x32 KB
L1 Data Cache: 4% 32KB
L2 Cache: 4 3 256 KB
L3 Cache: 6 MB &
Ready
%2 BurninTest V8.1 Pro (1010) - ) had
File Edit Configuration Test QuickTests Help
B0 R Qoo |8
Systemn Information  Burn In Results  Event Log  Temperature
Memory A
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3.1.2

shows Disk test mode( 10 ways cycle test)

Test

= &

uxti

Memory
Total Physical Memory: 16292MB
Available Physical Memory: 14287 1ME

Memory devices:
0: Mot populated

5 e oraseen ] (> 0 @

System Infarmation  Bum In Results  Event Log  Temperature

&

u B8192MB,

75 Mot populated

u 5 B8192MB,

Yirtual memory: C\pagefile.sys [
Graphics

Intel(R) HD Graphics 530

Chin Type: Intel(R) HD Grag

DAC Type: Internal

Memory: 1024mMB

BIOS: Intel Video BIO!

Intel Corporation
20.19.15.4264
1-6-2016

1920x1020x32

Driver provider:
Driwer wersion:
Driver date:
Moritar 1:

Disk volumes

C: Local Drive, Y42\ volume{39605296-0000-0000-0

Disk drives
WHEHE Model: NVMe SAMSUNG MZVKWS12 Serial;

Optical drives

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

Ready

{5k BuminTest Preferences
il Temp/Battery @& Sound & cPU [ Printer 4 Pre-Test
& Post-Test @ Video Playback & Tape
Serialports 4 Parallel ports B 20 Graphics () 3D Graphics
& uss & rRAM W Plug-in (8 Management = pcle
& Disk () Optical Disk =l Logging /& Emors  Pm Network

Disk selection

[ Automatically select all fixed drives at the start of testing

Drive Test Mode Threshold  File size 5V
00: [Physical disk NTFS C:] Mot Testing
C: [Local drive] Default (Cydic) NA 1.00 M
< >
Edit details for drive: C: [Local drive]
Test this drive
Testmode | Default (Cycic) ~
File size (% of disk) Seek count

Block size | 4096 ~ KB

Slow drive threshold MB/Sec (NA = No threshold warning)

Duty cyde override | | % {or leave blank to accept default)
SMART options
Run self test and log SMART errars []

3.1.3

shows 24-hour Burn-in test PASSED

L =]

File Edit Configuration Test QuickT

Results for DESKTOP-KUCU2U1
Test configuration file:  LastUsed.bitcfg

BYOR A e - 0O

System Information Burn In Results  Event Log  Ternperature

Status:  IDLE

Start time: Fri Apr 27 16:57:48 2018 Stop time: Sat Apr 28 16:57:96 2018 Duration:  024h 00m 0=s
Test Name Cyde Operations Errors  Last Error Description

P Disk (C:) 10138 109 Trillion [u} Mo errars
& Temperature - a Mo errars

BurninTest test result

[]view errors by categories

Ready
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4. Summary

4.1 M.2 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, I/O speed, max. to 32Gbps.
4.2 BU287F adapter I/O performance is based on M.2 NVMe SSD.
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