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SFF-8644 1x male to male cable

1. Overview

This riser card has built-in external Mini SAS HD(SFF-8644) 2x connector. It is designed for use
by PCle x8 to be bifurcated two x4 link width or can extend PCle x8 channel reach. The ReDriver

may support CTLE boosts up to 15 dB at 4 GHz.

N

. 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: PEO806 PCle x8 to SFF-8644 2x AIC

Cable: PCle Gen 3 external Mini SAS 1x, 100cm Cable x2

Adapter: PF807A SFF-8644 2x to PCle x8 Slot adapter

Add in Card: PE0802 PCle x8 to M.2 dual port

0sS: Microsoft Windows 10 64bit OS

2.2 Test target: GCE36-1002 cable, PEO806, PF807A adapter & PE0802 with M.2 NVMe SSD

Model No.: PEO806
N PCle x8 to External Mini SAS HD 8x Adapter

uoseino: GCE36-1002
External Mini SAS HD 4x Cable x2 pcs
length : 100cm

‘ M.2 NVMe SSD

Model No.: PF807A

External Mini SAS HD 8x to PCle x8 Slot Adapter -
Gen3 Samsung SM961 SSD

MMMMMM PE0802
PCle x8 Gen3 to M.2 x2 SSD Adapter

Minerva Innovation Company
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2.3 Install Hardware

First inserts the M.2 SSD into the PEO802 M.2 connector, then with copper nuts, and
screws to fix SSDs. (Please refer to the Installation Notes). Plugs PE0802 into PF807A
adapter and connects it to the PE0O806 AIC card (PCle x16 Gen 4 to SFF-8654 8i x2), using
the GCE36-1002 Cable, and Plugs PEO806 AIC into GIGABYTE X570 AORUS MASTER.

2.4 BIOS & Windows 10 OS environment setup

2.4.1 Primary SATA NVMe SSD install Windows 10 OS.
2.4.2 Two M.2 NVMe SSDs , formatted to NTFS Mode. Don’t install any program.
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2.5 CrystalDiskMark 8.0.0 x64 performance test
¢ Benchmark (Sequential Read & Write / default = 1MB)

2.5.1 LITEON M.2 22x110mm /1TB in Drive D: performance as below:

== CrystalDiskMark 8.0.0 x64 [Admin] — 4
BEPR BTG =TE8P =30 H|BEMH) Z==ilanguage)

a5 ¥I[1GiB_ || D: 0% (0/894GiB) <[ mvB/s ~
< Read (MB/s) Write (MB/s)

o 2269.65 926.63
o 1910.86 923.42
AT 532.76 511.28
o 46.84 167.52

2.5.2 Samsung SM961 M.2 22x80mm /512GB in Drive E: performance as below:

E Random Write (3/9) [Admin] — >
BEEF ZE(L) =ZEEP REXEM HEM) #==language)
5 1GIB E: 0% (0/477GIB MEB/s
Stop (0/ ) /
Y Read (MB/s) Write (MB/s)

stop 3559.16 1788.76
stop 2460.03 1771.79
stop 573.25 559.99
stop 58.69 212.21
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2.6 __AS SSD Benchmark 2.0 performance test

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

2.6.1

2.6.2

LITEON M.2 22x110mm/1TB in Drive D: performance as below:

4 AS 55D Benchmark 2.0.7316.34247

File Edit

View Toaols

Language Help

- *

|D: LITEON EP2-EB960

v||1GEI v||

LITEON EP2-KB960

SKW28P7
stornvme - OK
1024 K - OK
894 25 GB

Read:

i Seq

M 4K

4 4K-64Thrd

4 Acc.time

Write:

Score:

Samsung SM961 M.2 22x80mm/512GB in Drive E: performance as below

File Edit

View Toaols

4 AS 55D Benchmark 2.0.7316.34247

Language Help

- x

E:SAMIUNG MZVEWSL1ZHMI-00000 ~| 1GE  ~ |

SAMSUNG
CHAT

secnvme - OK
1024 K- OK
476.94 GB

Read:

4 Seq

M 4K

i 4K-64Thrd

M Acc.time

Write:

Score:
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2.7 ATTO Disk Benchamrk 4.01 performance test
LITEON M.2 22x110mm /1TB in Drive D: performance as below:

2.7.1

2.7.2

B Untitled - ATTO Disk Benchmark 4.01.0f1 - X
File Help
Dive: | .. || 0] $itGHREE v Direct 1/0
1/0 Size: | 5128 ~ | to | E4 ME ~ [ Bypass Wwhite Cache
File Size: 256 MB ~ [ *erify Data
Queue Depth:
<< Description »»
Test Resulks
it — Fead e White Read
5128 EEOMB/s 2070 MB/s
1KB 2308MB/s 45.7BMB/s
2KB 7e.50MB/:  BEVIMBA:
4KB 360.04 MB/s  150.09 MB/s
SKB E24.83ME/s  364.01 MB/s
16 KB 907.72ME/s  B41.90 MB/s
32kB 898443 MB/s  950.69 MB/s
E4 KB 8381.28 MB/s 1.59 GB/s
128 KB 87268 MB/s 207 GB/s
256 KB 876.96 MB/s 1.95 GB/s
512KB 869.90 MB /s 218 GB/s
1 MB 87415 MB/s 210 GB/s
2MB 867.80 MB/s 210GB/s
4 MB 87415 MB/s 218 GB/s
8 MB 872.02MB/s 210GB/s
12MB 88210 MB/s 216 GB/s
16 MB 87843 MB/s 209 GB/s
24 MB 877.91 MB/s 208 GB/s
32 MB 882.76 MB/s 209 GB/s
48 ME 478.87 MB/s 2.07 GB/s
B4 MEB 876.71 MB/s 202 GB/s
0 04 08 1.2 18 2 24 28 32 36 4
Transfer Rate - GB/s ® Bytesis (01073
ATTO Storage and Network Connectivity Experts
www.atto.com

Samsung SM961 M.2 22x80mm /512GB in Drive E: performance as below:

B Untitled - ATTO Disk Benchmark 4.01.0f1 - b
File Help
Dive: | .. |[[E) pirgmne®E | Diect /0
140 Size: |51zB T [ Bypass Wite Cache
File Size: 256 MB ~ [1erify Data
Queue Depth:
<< Description >3
Test Resuls
arite  m— Fead e \wiite Fread
512B E348MB/s 5177 MB/s
1KB 12284 MBAs 12479 MB/A
ZKE 236.92ME/s 25255 MB/s
4KE 44064 ME/s 51050 MB/s
BKE 62659 MBS 97953ME/s
16KE 157GB/4  1B3GE/s
2K 162GB/s  264GB/
E4KE 161GB/s  259GE/s
128K 159GB/s  275GE/s
256 KE 161GB/s  282GB/s
512KE 161GB/s  270GE/s
1 MB 1.63GB/ 292 GB/s
2ME 163GB/s  295GE/s
4ME 163GB/s  292GB/s
aMB 1.63GB/  200GB/s
12 MB 163GB/s  278GE/s
16 ME 162GB/s 2768 GB/s
24 MB 163GB/s  283GE/s
32 ME 163GB/s  283GE/s
48 MB 162GB/s  284GB/
£4 ME 163GB/s  282GB/s

0 04 08 12 16 2

24 28 32 36

4

® Bytes/s (1045

www.atto.com

Transfer Rate - GB/s
’ ATTO

Storage and Network Connectivity Experts
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2.8 AnvilBenchmark_V110_B337
2.8.1 LITEON M.2 22x110mm /1TB in Drive D: performance as below:

€ Anvil's Storage Utilities 1.1.0 (2014-January-1) - m} x

File | Benchmarks | |Ometer

System Info | Settings | Test size |1GB |'|| Dirive |IEI d B EERE] V|| Screenshot | Help

ST iossims | 20650 NNETITY 204500

| oosaams|  s7a3[ETEYCXEN 4020
4. 004 43,872.68 171.38
L0 o.07ims| 72051 [RFOVIIXTY  ses.co JLEEE
S 02isms| sc708 RATIEYY 24500
128K 5,907.50 738.44

10,383.15
10,383.15

ST asisoms | q0240 METIPT  soei
o m 640.0 43,196.17 168.74

R it
TR 0.0345ms | ) 116,036.25 o

4K DG 0.0794ms 640.0 201,480.35 787.03

Drives :
MNotes :

2.8.2°  Samsung SM961 M.2 22x80mm/512GB in Drive E: performance as below:

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

File | Benchmarks | |Ometer | System Info | Settings| Test size |1GB |*|| Drive |IEI e BTEEER] V|| Screenshot| Help

ESTCl 1.3125ms|  2,048.0 761.90 3,047.62

| oo7tsms|  es25[MRELUXIN  5a50)
CETRN|  oo7sems | 2465q JMCVIYEL o2
wore [ I 133,755.00 (R (e
32K, 6,904.70 215.77
w (REETOIETE] . ssoss [EEEE)

13,228.20
13,228.20

Seq ME 2.3789ms 1,024.0 420.36 1,681.44
4K, 0.0194ms 640.0 51,549.59 201.37

Fiur write
P8 0.0253ms | [FON)  157,828.91 616.52

4K Q016 0.0501ms 640.0 319,323.38 1,247 .36
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3. Burn In Tests and Results

3.1 BurninTestv8.1 Pro
3.1.1 system information as below:

5 BuminTest V8.1 Pro (1010)
File Edit Configuration Test QuickTests Help

ISk e Y I

Systern Information  Burn In Results  Event Log  Temperature

System summary

‘windows 10 Enterprise Edition build 19042 (64-hit),

1 x AMD Ryzen 7 3700% 8-Core Processar [3600.8 MHz],
32GE RAM,

MNVIDIA GeForce 210,

477GB HDD, 894G HDD, 119GE S50,

General
System Name: DESKTOP-GCSP1YE
Motherboard Manufacturer: Gigabyte Technology Co., Ltd,
Motherboard Model: ¥570 ACRUS MASTER
Motherboard Yersion: HX
Motherboard Serial Number: Default string
BIOS Manufacturer: Arnetican Megatrends International, LLC, S
BIOS Version: Faz 2
BIOS Release Date: 05212021
BIOS Serial Number: Default string
CPU
CPU manufacturer: AuthenticAMD  Online CPL comparison
CPU Type: AMD Ryzen 7 3700X 8-Core Processar
CPUID: Farmily 17, Model 71, Stepping 0
Physical CPU's: 1
Cores per CPU: g d
Hyperthreading: Mot capable ,2‘
CPU features: MMX SSE SSEZ2 SSE3 SSSE3 55E4.1 S5E4.2 55E4a DEP PAE AMDGE4 AES Turbo core & ?
Clock frequencies: & S
Measured CPU speed: 3600.8 MHz
Cache per CPU package:
L1 Instruction Cache: 16 % 32 KB
L1 Data Cache: 16 % 32 KB
L2 Cache: 16 x 512 KB
L3 Cache: 32 MB 9
Ready

5 BuminTest V8.1 Pra (1010)
File Edit Configuration Test QuickTests Help

250 R 0o Gmoors - b8 O

Systemn Information  Burn In Results  Evert Log  Temperature

Disk drives

FEEEHE: Model: SAMSUNG MZWVKWS12HMIP-00000 Serial: MJA (Disk: 2, Size: 476.94GE, Wolumes: E)
et Model: LITEQMN EP2-KE960 Serial: MiA (Disk: 1, Size: §94,25GE, Volumes: O
: Model: LITEOMIT LGT-128M6G Serial: S0C411962175CR001341 (Dis)

Ready

: 0, Size: 119.24GE, Yolumes: C)

Memory
Total Physical Memory: 32712ME
Available Physical Memory: 30513MB
Memory devices: —

Slot 1: 16GE DDR4 SDRAM PC4-21300
1.2v, Ck: 1333.3MHz, Timings 19-15-19-43 (@ Max, freq.)
Slot 2: 16GE DOR4 SORAM PC4-21300
1.2¥, Ok 1333.3MHz, Timings 19-18-19-43 (@ Max. freq.)
Slot 3: Mot populated
Slot 4: Mot populated
Virtual memory: Cihypagefile.sys (alocated base size 4864ME]) Q

Graphics
NVIDIA GeForce 210
Chip Type: GeForce 210
DAC Type: Integrated RAMDAC
Mernary: 512MB
EIOS: Wersion 70.18.64.0.5
Driver provider: MWIDIA .
Drivet version: 9.18.13.4195
Criver date: 1-29-2016
Monitar 1: 1920x%1080%32 60Hz {Primary monitor)

Disk volumes d
C: Local Drive, Yy#yWolumed87 1086e8-0000-0000-0000-501f000000003, NTFS, (118.20GE total, 72,6368 free) e .
D Local Drive, Y42 volume{67b2d8r9-0000-0000-0000-1000000000003,, $FEEREER, NTFS, (894.25GE total, 594.12GE #
E: Local Drive, Y\?\volume{3s77e45d-0000-0000-0000- 100000000000}, $FEEEEEE, NTFS, (476.94GE total, 476.51GE
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3.1.2 Disk test mode( 10 ways cycle test)

Test VB.1 Pro (1010 — O X
File Edit Configuration Test QuickTests Help
Ej f’ LJ x El A% |Current corfiguration D ! @
System Information  Burn In Results Event Log  Tel {5} BurninTest Preferences %
Memory
Total Physical Memary: 22712ME &l Temp / Battery @ Sound  &F CPU EB Printer 4b Pre-Test
Available Physical Memory: 30515MB @ Post-Test & Video Playback & Tape
Memory devices: % Serial ports 4 Parallel ports | 2D Graphics ~ (J 3D Graphics
B 13 IEEEoles S & use & rRAM e Plug-in (8 Management = pcie
1.2y, Clk: 1333 &7 Disk @ Optical Disk Logging /2 Errors Eg Network
Slot 2: 16GE DDR4 SO Disk selection
1.2v, Ck: 1333 [] Automatically select all fixed drives at the start of testing
Slot 3: Mot populated Drive Test Mode Threshold ~ File size ™
a!l:ltt 4|: . E?‘t popﬁf\ated 00: [Physical disk NTFS C:] Mot Testing
ILUALMEINN VS RERENEH 01: [Physical disk D:] Mot Testing
Graphics 02: [Physical disk E:] Mot Testing
NVIDIA GeForce 210 C: [Local drive] Mot Testing
Chip Type: GeForce 210 D: BRHBEHERIE (Local drive] Default (Cydic) NA 1,00 v
DAC Type: Integrated RA < R
Memary: S512MB " p - -
1 E: BRiGI
BICS: Version 70.16.4 Edit details for dr!ve E: ¥RIGHIHER [Local drive]
Driver provider: NWIDIA Test this drive
Criver version: 9.18.13.4195 Test mode | Default (Cydic) w
Criver date: 1-29-2016
Maritor 1: 1020%1080%32 File size (% of disk) Seek count
Disk volumes Blocksize | 4006 KB
C: Local Drive, Y1P\Wolume{87 1086e6-0000-0000-0 Slow drive threshold MB/Sec (NA = No threshold warning)
D Local Drive, \\?\wolurned 67b2d2c9-0000-0000-0)
E: Local Drive, 1\7\Wolume{3877e450-0000-0000-0 Duty cyde override [ | % (or eave blank 1o accept defaull)
SMART options
Disk drives Run self test and log SMART errors [
Log bad sector increaze 20
TR Model: SAMSLUNG MZVEWS 12HMIP-00000 5
TR Model: LITECN EP2-KB960 Serial: N/ A (Disks
TR Model: LITEONIT LGT-128MEG Serial: S0C4
ms [ wm
Ready
3.13 24-hour Burn-in test PASSED
nTest V8.1 Pro (1010 — ] x

Edit Test Quick Tests

250 R A o o |5 8O

Systemn Information  Burt In Results Event Log  Temperature

Configuration Help

Results for DESKTOP-GCSP1VR

|4l Terperature

o Mo errors

Test configuration file:  Lastlsed bitcfg Status:  I0LE e
IStart time: wed Jul 21 15:12:39 2021 Stop time: Thu Jul 22 15:12:47 2021 Duration: 024k 00m 08 | B

Test Name Cyde Operations Errors  Last Error Description

EPDisk (D:) 4203 87.411 Trilion u] Mo etrors

“FDick (E:) 13530 146 Trillan u] Mo etrors

BurninTest test result

X

|:| View errors by categories

Ready
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4, Summary

4.1 M.2 NVMe SSD is PCle Gen 3 / 4 Lane Interface, I/O speed, max. to32Gbps.
4.2 PE0806 AIC I/O performance is based on NVMe SSD.
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