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PEO412 Converter Card

1. Overview

PEO412 adapter, providing SFF-8612 OCulink connector can be U.2(SFF-8639)SSD or SFF-8639
to M.2 NVMe SSD converted into PCl-e Gen 3 / 4 Lanes interface.

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, 16G(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-8612 OCulink Adapter
CABLE: Amphenol U.2(SFF-8639) to SFF-8611 OCulink Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: PU410A adapter & Sumsung SM961 512GB NVMe SSD

PE0412 Adapter U.2 to Oculink Cable PU410G Adapter Samsung SM961 M.2 SSD

2.3 Install Hardware
Insert M.2 SSD into PU3401F converter’s M.2 M-key connector, and then connect

PU3401F converter to PE0O412 adapter(PCl-e 4-lane to SFF-8612), using U.2(SFF-8639) to
SFF-8611 OCulink Cable. The PE0412 plugs into PCI-e slot of Z170X UD5 TH.

2.4 BIOS & Windows 10 OS environment setu

2.4.1 Install Windows 10 64bit OS into PU3401F(including M.2 NVMe SSD)
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PEO412 Converter Card

2.5 CrystalDiskMark 6.0.0 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)

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

= CrystalDiskMark 6.0.0 x54 — *
BEF =BTl ®EXE HEEMH) ZF=(language)

EIE v|liGiB  v||C: 7% (33/476GiB) v
Read [MB/s] Write [MB/s]
3384.11663.4
1343.9 1334.5
667.3 558.3
53.06 226.0

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

L4 AS 55D Benchmark 1.9.5986.35387 - X

File Edit View Tools Language Help
C: N¥Whde SAMBUNG MZVEWS12 “|[|1GB |

NVMe SAMSUNG Read: Write:
CXA7
secrvme - OK
513024 K - OK
476.94 GB

Seq
4K
4K-64Thrd

Acc.time

Score:

i
HikE

Start Abort
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PEO412 Converter Card

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

B Untitled - ATTO Disk Benchmark - | X

File View Help

NEERE R
Dirive: [e] - ™ Force ‘wWiite Access v Direct /0

Transfer Size: |512 ] ;I o |54 MB d :: |D.-’D Qlompa‘:;ilsfog
+ Lverlappe

Total Length: | 256 ME - o Eeither
Lueue Depth: Id vl

Controlled by:

=

<< Diescription »>

Test Result
it m— Fead w— wiite Read

B4EBE  BO928
108324 121333
Z1BBBE 242286
434273 483074
064584 945352

1639284 1844707
1551695 2532179
1B51507 2918449
1676145 3312820
1676148 3426539
1685826 3371972
1685826 3446578
1685826 3446578
1677721 3446578
1B77721 3397074
1675630 3403163
1673698 3404547
1687951 3392451
1681764 3305855
1677721 334623
1677721 3322866

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

ATTO Disk Benchmark +3.05
ATTU v attotech. com

2.8 AnviIBenchmark V110 _B337

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

File | Benchmarks | Ometer | System Info | Settings | Testsize |1GE |v | Drive | Screensh0t| Help

Seq 4MB m 0 596.04 2,384.17
m-m 946003 [IERS
ST 0.0888ms |  2,199.0 R IAELE LS 175.92
169,653.76 (IR | P
396371 [IREREN
EES  11661ms|  1,609.5) 857.54 107.19 m 12,0;9.23

2,049.28
s IEETTT M) 40000 SEEETED

3 -:m':zﬁ 44,704.17 174.63

Run write
4 s ) 16467367 [IEEED
PTG 00551ms|  640.0 BPETEPEREN 113691

T, Build (10240)
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PEO412 Converter Card

3. Burn In Tests and Results

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

¥ BurninTest V8.1 Pro (1010) - [m]
File Edit Configuration Test QuickTests Help

EJ :5 Ll x t‘:] A% | Current configuration b s @

System Infarmation  Burn In Results  Event Log  Temperature

System summary

Windows 10 Enterprise Edition build 10240 (64-hit),
1 ¥ InteliR) Care(TM) 5-6500 CPU @ 3. 20GHz,

16GE RAM,
Intel(R) HD Graphics 530,
477GE HOD,
General
System Name: DESKTOP-KUCU2U1 =
System Model: Z170%-UDS TH
Motherboard Manufacturer: Gigabyte Technology Co., Ltd. 13
Motherboard Madel: Z170%-UDS TH-CF
Motherboard Yersion: Ht
Motherboard Serial Number: Default string
BIOS Manufacturer: American Megatrends Inc.
BIOS Version: F2ob
BIOS Release Date: 11/07/2016
BIDS Serial Number: Z170X-UDS TH
cPU
CPU manufacturer: Genuinelntel  Online CPU comparisan
CPU Type: Intel(R) Core(TM) S-6500 CRU @ 3.20GHz
Codename: Skylake
CPUID: Famnlly 6, Madel 5E, Stepping 2
Socket: LGA 1151
Lithography: 14nm
Physical CPU 1
Cores per CPU: 4
Hyperthreading: Disabled
CPU features: MMXY SSE SSE2 SSE3 SSSE3 SSE4.1 SSE4.2 DEP PAE Intels4 VMK SMX AES
Clock frequencies:
Measured CPU speed: 3192.6 MHz [Turbo: 3591.6MHz]
Multiplier: %*32.0 [Turbo: ¥36.0]
Base Clock: 100.0 MHz
Multiplier range: Mir: %8, Max non turbo: x32 [Ratio: 4C: x36, 3C: 36, 20 ¥36, 1C: x36]
Cache per CPU package:
L1 Instruction Cache: 4% 32 KB
L1 Data Cache: 4% 32KB
L2 Cache: 4 % 256 KB
L3 Cache: & ME
Ready
¥2 BurninTest V8.1 Pro (1010) - [m]

File Edit Configuration Test QuickTests Help

BY0 X 0o oo - 8O

System Information  Burn In Results  Event Log  Temperaturs

Memory
Total Physical Memory: 16202ME:
Available Physical Memory: 14903ME
Memory devices:
0: Mot populated
u ] B8192MB,
2 Mot populated
u g 8192MB,
Virtual memory: C:\pagefile.sys (dlocated base size 2432MB)
Graphics
Intel(R) HD Graphics 530
Chip Type: Intel{R) HD Graphics Famnily
DAC Type: Internal
Memory: 1024MB
BIOS: Intel Videa BIOS
Driver provider: Intel Corporation
Driwer version: 20.19.15.43564
Driver date: 1-6-2016
Maonitor 1; 1920x%1080%32 59Hz (Primary monitor)
Disk volumes
C: Local Drive, Y7\Volume{29505206-0000-0000-0000-501f00000000},, NTFS, (476 45GE total, 443,07GE free) T
=
-
Disk drives

R Model: NVME SAMSUNG MZVKWS12 Serial: NfA (Disk: O, Size: 476,94G8, Yolumes: C) I

Optical drives

Network
Intel(R) Ethermet Connection (2) 1219- {MAC: 1C:1B:0D:66:CCFS)

Ready
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3.1.2 show Disk test mode( 10 ways cycle test)

& BurninTest V8.1 Pro o o *

File Edit Configuration Test QuickTests Help

BYOR 0D a8 O

Systern Information  Burn In Results Event Log  Temperature

Memory A

Total Physical Memory: 16292MB

Available Physical Memory: 14903MB

Memory devices:

0: Mot populated i 77N

g: : ﬁéfihgah\ated b BurninTest Preferences X

u 5 8192MB, . -

virtual memory: Cipagefiesys (B Temp/ Battery & Sound @ cPU B Printer 4 Pre-Test

. 4@ Post-Test & Video Playback &) Tape

Graphics -

_ % Serialports < Parallel ports 2D Graphics (% 3D Graphics
Intel(RYLIDGraphic=loaty &use | FRM @ Pugin (8 Management | M PCle
Chip Type: Intel(R) HD Grap - —

DAC Type: Intemal & Disk (D) Optical Disk = Logging /& Ewors P Network
Merniory: 1024MB Disk selection
BIOS: Intel Video BIO! . .
Automatically select all fixed di t the start of testi
Driver provider; Intel Corporation [ Automatially select ll fixed drives at the startof testing
Driver versian: 20.19.13.4364 Drive Test Mode Threshold  File size 5V
3"‘@(’ dalt?’ 1';‘2'5011380 b, 00: [Physical disk NTFS C:] Nt Testing
OpIarESs sy C: [Local drive] Defait (Cydic) NA w0 N
Disk volumes
i: Laocal Drive, 1?4y Volume{29605296-0000-0000-0f
< >
: . Edit details for drive: C: [Local drive]
Disk drives Test this drive
BEEEE: Model: NylMe SAMSUNG MZWIKWS12 Serial: Testmode |Default (Cydic) ¥
File size (% of disk) Seek count
Block size 4095 | KB
Optical dri
R Slow drive threshoid MefSec {(NA = No threshold warring)
Duty cyde override || % (or leave blark to accept default)
SMART options
Run self test and log SMART errors []
Network Log bad sector increase Bad sector threshald | 20
Intel{R) Ethernet Connection (2) 1219-v (MAC: 1C:1)
= am
Ready

3.1.3 show 24-hour Burn-in test PASSED

& Bumin P - O X
File Edit Configuration Test QuickTests Help
EJ ‘5. D x m /a3 |Current configuration ~ D . 0
System Information  Burn In Results  Event Log  Temperaturs
Results for DESKTOP-KUCU2U1
Test cunﬁguratlunw Lastlsed bitcfg Status:  IDLE
NStart time: Thu pr 19 17:13:11 2018 5top time: Fri Apr 20 17:13:19 2018 Duration: 024h 00m ogs %
Test Name Cyde Operations Errors  LastError Description

EFDisk (C) 10116 109 Trilion [u] Mo errars
[# Termperature - - a Mo errors

BurninTest test result *

[ view errors by categories

Ready
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4. Summary

4.1 SFF-8612 OCulink supports SAS 4 & PCl-e Gen 4 / 4 Lanes Interface.
4.2 PE0412 adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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