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1. Overview

This adapter has built-in OCulink(SFF-8612 8i) connector and M.2 M-key connector dual ports,
which can be inserted into M.2 NVMe SSD. It is designed for use by supporting PCle Gen 3 x8,
x16 bifurcation AIC and SFF-9402 pinout PCle Switch RAID Card.

2. Tools and Results of Performance Measurement

2.1 Test Platform
M/B : GIGABYTE X570 AORUS MASTER
CPU: AMD Ryzen 7, 3700X 8-Core
Memory :  Kingston KVR26N19D8/16, DDR4-2666MHz, 32GB(16GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply
Add in Card: PEO805 PCle x8 to OCulink 8i Adapter

Cable: SFF-8611(0Culink 8i) to SFF-8611(0OCulink 8i) Cable
Adapter: PD893A SFF-8612 8i to M.2/M.3 Adapter dual ports
0sS: Microsoft Windows 10 64bit OS

2.2 Test target: PD893A adapter and M.2 960GB & M.2 512GB NVMe SSD

PD893A
¥ PE0805 OCulink 8-Lane to M.2/M.3 NVMe SSDx2 Adapter

PCle x8 to OCulink (SFF-8612) 8-Lane Adapter i e

llI'lI'III'IIII::II'I Al ; M I C 80'7701

f e QOCulink 8-Lane to OCulink 8-Lane Cable

M.2 NVMe S50 M.2 NVMe 55D (22110) }
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2.3 ___Install Hardware

First inserts the M.3 and M.2 SSD into the PD893A riser card M.2 connector, then with
copper nuts, and screws to fix SSDs. (Please refer to the Installation Notes). To connect
the PD893A adapter to the PCle to OCulink 8i AIC card using the MIC80-7701 Cable, and
Plugs PEO805 AIC into GIGABYTE X570 AORUS MASTER.

2.4 BIOS & Windows 10 OS environment setup

24.1 Primary NVMe SSD install Windows 10 OS.
2.4.2 M.2 NVMe SSD , formatted to NTFS Mode. Don’t install any program.
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2.5 CrystalDiskMark 6.0.2 x64 performance test
X Benchmark (Sequential Read & Write / default = 1MB)
2.5.1 M.2 NVMe Samsung PM961 / 512GB in Drive D: performance as below:

== CrystalDiskMark 6.0.2 x64 - ped
BEFR Z=(S) WmEFXEM Z|EBH) :==(Language)
'5 v|[1GIB | D: 0% (0/477GIB) v|
Read [MB/s] Write [MB/s]

2.5.2 M.2 NVMe LiteNo/960GB in Drive E: performance as below:
== Random Write 4KiB [3/5] — X
BEF) =FE(S) MSEZ() JEB(H) :HFS(language)

N
sop 2307.7
s 1178.8 8¢
s 518.1
s 48.76
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2.6 __AS SSD Benchmark 1.9 performance test

X Benchmark (Read & Write by MB/s, default block size = 16MB)

2.6.1

M.2 NVMe Samsung PM961 / 512GB in Drive D: performance as below:

1 AS SSD Benchmark 2.0.6821.41776

File Edit

View Tools
D:NVMe SAMSUNG MZVKW5125CSI v | [1GB v |

Language Help

- X

NVMe SAMSUNG
CXA7

secnvme - OK

1024 K - OK

476.94 GB

M Seq

o 4K

4 4K-64Thrd

M Acc.time

Read:

Score:

Start

2.6.2 M.2 NVMe LiteNo/960GB in Drive E: performance as below:

4 AS SSD Benchmark 2.0.6821.41776

File Edit View
E: LITEON EP2-KB960

Tools

Language Help

- x

v|[16B |

LITEON EP2-KB960
OKW28P7

stornvme - OK

1024 K - OK

894.25 GB

& Seq

M 4K

© 4K-64Thrd

& Acc.time

Read:

Score:

Start
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2.7 ATTO Disk Benchamrk 3.05 performance test
2.7.1  M.2 NVMe Samsung PM961 / 512GB in Drive D: performance as below:

Drive: [ -I ™ Force Wiite Access v Diect /0
- " 1/0 Comparison
Transfer Size: 5128 to |64 MB
N | ;I - I ;I & QOverdapped 1/0
TotalLength: | 256 MB 'I " Meither
Queue Depth: |4 "I
Controlled by:
=
<< Description >»
Test Results
Wiite  — Read m— Wite  Fead
5128 39482 41088
1KB 80020 81956
2KB 160841 165136
4KB 318838 326803
8KB 626555 645374
16 KB 1265303 1295548
32KB 1801359 2534036
B4 KB 1792442 3221501
128KB 1792442 3438129
256KB 1732442 3511305
512KB 1793999 3504206
1MB 1793339 3521554
2MB 1785161 3521554
4 MB 1789569 3512859
8MB 1793399 3512859
12 MB 1781541 3485932
16 MB 1793999 3512859
24 MB 1788098 3477346
37 MB 1733840 3463683
48 MB 1784810 3435342
64 MB 1785318 3504206
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transter Rate - MB / Sec
ATTD ATTO Disk Benchmark v3.05
i, attotech.com

2.7.2 ~ M.2 NVMe LiteNo/960GB in Drive E: performance as below:

Drive: II'B'I vI I~ Force Write Access ¥ Ditect 1/0
- " 10 Comparison
Transfer Size: |S12B to |64 MB
N I ll : I ll & QOverapped /0
Total Length: |256 MB - I " Meither
Queue Depthe |4 vI
Controlled by:
=
<< Description »>
Test Results
Wit m— Read m— Wite  Read

512B 6843 21632

1KB 24193 47888

2KB 80020 90660

4KB 273555 156354

BKE 496386 390933
16 KB 720240 530118
32KB 870239 1007270
64 KB 928664 1706224
128KB 833904 2268784
256KB 828898 2196545
512KB 932530 2308413

1MB 830871 2203574

2MB 857410 2070024

4 MB 947419 2380215

8 MB 819169 2242458
12 MB 822243 2233543
16 ME 932067 2231432
24 MB 899196 2266797
I ME 844354 2231432
18MB 932510 2245008
64 MB 894784 2035529

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec
ATTU ATTO Disk Benchmark v3.05
wiv, attotech, com
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2.8 AnvilBenchmark_V110_B337
2.8.1 M.2 NVMe Samsung PM961 / 512GB in Drive D: performance as below:

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

File | Benchmarks meter | System Info | Settings | Testsize 1GB I' ‘ E I d BiEEER] VJ Screenshot | Help

[ Read| Respime| MBreadl ___lOPS| b5
Seq 4MB 780.49 3,121.95
C & ] 13,044.93
QD4 50,341.39 196.65
ULUCE 0.1034ms |  7,554.1 PR ETR (XY [FXE) Funread
O 0.1366ms | 3,434.0 [N ATTY 228.69
1,003.33

Seq 4MB 22578ms|  1,024.0 44291 1,771.63
0.0214ms 46,669.18 182.30 I

P 0.0273ms | YTNY 146,504.05 572.28

K QD16 0.0495ms 323,237.10

>12 SCSI Disk |

2.8.2  M.2 NVMe LiteNo/960GB in Drive E: performance as below:

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

File | Benchmarks | (Omete System Info |Settings§ Test size [1GB i‘ \ e |e: BiEEFEE] V] Screenshot | Help

[ Read| Respime] MBreadl _ToPS|” M|
Seq 4MB 2.2891ms 2,048.0 436.86 1,747.44

i 0.0842ms 579.6 11,869.97 46.37
0.0918ms |  2,128.1 [ EXIXPL) 170.25

s uD1s 0.1076ms FITY]  148,643.13 580.64 LTI
S 0.1250ms | 3,753.0 7,997.94 249.94
O o.2ms | 15651 YT 7567

Seq 4MB 45781ms|  1,024.0 218.43 873.72
4K .
0.0230ms TX) 4342419 —
4K 0D4 640.0 72,462.76 283.06
4 QD16 0.0791ms 202,346.12 790.41

Drives :
Notes :

Minerva Innovation Company 7




PD893A Rev1.0 Converter Card

3. Burn In Tests and Results

3.1 BurnlnTest v8.1 Pro

3.1.1 system information as below:

ﬂ BurninTest V8.1 Pro (1010)

File Edit Configuration Test Quick Tests Help

System summary

32GB RAM,
NVIDIA GeForce 210,

General
System Name:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Version:
Motherboard Serial Number:
BIOS Manufacturer:
BIOS Version:
BIOS Release Date;
BIOS Serial Number:

CPU
CPU manufacturer:
CPU Type:
CPUID:
Physical CPU's!

G94GE HDD, 477GE HDD, 11968 550,

mEINE Nl ] )

System Information Burn In Results EventLog  Temperature

Windows 10 Enterprise Edition build 18362 (84-bit),
1x AMD Ryzen 7 3700% B-Core Processor [3601.0 MHz],

DESKTOP-FFB 1061

Gigabyte Technology Co., Lid.
K570 RORUS MASTER

E3

Default string

American Megatrends Inc,

Fsl

0B/02/2019

Default string

AuthenticAMD Criline CPU comparisor
AMD Ryzen 7 3700X B-Core Processor

Famity 17, Model 71, Stepping 0
1

o

Cores per CPU; 8
Hyperthreading: Mot capable A
CPU features: MMX SSE SSEZ S5E3 S35E3 S5E4. 1 55E4. 2 55E4a DEP PAE AMD64 AES Turbe
Clock frequencies:
Measured CPU speed: 3E01.0 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 32 KB
L1 Data Cache! 16 x 32 KB
L2 Cache: 16 % 512KB
L3 Cache: 32 MB v
Ready
ﬁ BurninTest V8.1 Pro (1010) — O X
File Edit Configuration Test QuickTests Help
E,' G x m {3 |Current configuration ’ . 6
System Information  Burn In Results EventLog Temperatre
Memory 8~
Total Physical Memory: 32558MB
Available Physical Memory: 29409MB =
Memory devices: ‘ 1
slot 1: 16GE DORA SCRAM PC4-21300 {
1.2v, Clk: 1333.3MHz, Timings 19-19-13-43 (@ Max. freq.)
Slot 2: 16GB DOR4 SDRAM PC4-21300
1.2v, Ck: 1333.3MHz, Tmings 19-19-19-43 (@ Max. freq.) O
Slot 3! Mot populated Q
Slot 4: Mot populated
virtual memory: C\pagefile.sys (alocated base size 4864MB) g
<
Graphics
NVIDIA GeForce 210 )
Chip Type: GeForce 210 PNy
DAC Type: Integrated RAMDAC 7 3
Memory: S12MB ¢
BIOS: Wersion 70.18.64.0.5
Driver provider: MWVIDIA
Driver version: 21.21.13.4201
Driver date: 11-14-2016
Monitor 1: 1920x 108032 59Hz (Primary mornitor)

Disk volumes ¥

C: Local Drive, WWolume{ 2actbéca-0000-0000-00%-b9 3000000001, NTFS, (117.26GE total, 62,5258 '_e_' .
D: Local Drive, W2iWolLimeq 387 7e4 5d-0000-0000-0000- 100000000000 1y, HF IS REREE, NTFS, (475.94GB 1 .63
E: Local Drive, \WhWeolume{ 6 7b2dBca-0000-0000-0000- 1000000000001, Fr¥EERER, NTFS, (B94.25GB total, 894,12

Disk drives

REREHR: Model: LITEON EP2-KB360 Serial: N/A (Disk: 2, Size: B94.25GB, Yolumes: E)
R Model: NYIMe SAMSUNG MZVKWE12 SCS] Disk Device Serial: N/& ([Disk: 1, Size: 476,94GB, Yolumes:
v

AR Model: Crucial_CT128M5505503 Serial: 142302320185 (Disk: O, Size: 119.24GB, Volumes: C)

Ready
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3.1.2 Disk test mode( 10 ways cycle test)

Memory
Total Physical Memory:
Available Physical Memory:
Memory devices:
Slot 1:

slot 2;

Slot 3:

slot 4:

Virtual memory:
Graphics

NVIDIA GeForce 210

Chip Type:

DIAC Type:

Memory':

BICS:

Criver provider:

Driver version:

Driver date:

Monitor 1:
Disk volumes

C: Local Drive, Whwolume{ 9acfb

O Local Drive, \WWvolume{ 3e77¢
E: Local Drive, WHWolume{&7b2

Disk drives
R Model: LITECN EP2-KBSS!
FEERAR: Model: NyMe SAMSUNG
FEEER: Model: Crucial_CT128M55

Ready

& BurninTest\ o o %
File Edit Configuration Test QuickTests Help

g’ G x E @ Current configuration ~ ! . e

System Information  Burn In ResUlty a BurninTest Preferences X

& Temp/Battery @& Sound 4&F cPU  5F Printer . Pre-Test

“4n Post-Test

&L Video Playback & Tape

% Serial ports 4 Parallel ports B 2D Graphics ( 3D Graphics
& use & rRAM

< Disk ) Optical Disk

Disk selection

W Plug-in ~ (J Management ¥ PCle
Logging  /a\ Errors M Network

[ Automatically select all fixed drives at the start of testing

Drive

00: [Physical disk NTFS C:] Mot Testing

Test Mode Threshold  File: ~

01: [Physical disk D:] Not Testing
02: [Physical disk E:] Mot Testing
C: [Local drive] Not Testing
D: FFIETEER [Local drive]  Default (Cydlic) NA 1.00
E: EEEEER [Local drive]  Default (Cyclic) NA 1.00 ¥
£ >
Select a drive from the list above
Test this drive
Test mode | Default (Cyclic) .
File size | 1.00 (% of disk) Seek count 100
Blocksize (4095 KB Pattern
0.0

Slow drive
Duty cycle override
SMART options

MB/Sec (NA = No threshold

% (or leave blank to accept default)

Run self test and log SMART errors

Log bad sector increase Bad sector 20

we || mw | W

3.1.3 24-hour Burn-in test PASSED

& BurninTest V8.1 Pro (1010)

File Edit Configuration Test QuickTests Help

System Information  Burn In Results

Results for DESKTOP-7FB106L

EventLog TemperatLre

Test configuration fle: Lastsed.bitcfg

EFIXEemomm >BO

Status: IDLE

Start ime: Thu Feb 13 09:55:07 2020 Stop ime: Fri Feb 14 09:55:15 2020 Duration:  024h 00
Test Name Cycle Operations Errors  Last Error Description

¥ hisk (D) 2378 25,985 Trilion 0 Mo errors

“pDisk (E:) 1166 24,182 Trilion 0 Mo errors

& Temperature - - 0 Mo errors

BurninTest test result

DV\ew 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 PD893A adapter I/O performance is based on NVMe SSD.
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