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. Overview

This riser card has built-in external Mini SAS HD(SFF-8644) 1x2,4X connector. It is designed to
for extend PCle x8 channel reach. The ReDriver may support CTLE boosts up to 15 dB at 4 GHz.

. 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 with ReDriver to SFF-8644 1x2, 4X AIC for Host
Add in Card: PE0807 SFF-8644 1x2, 4X with ReDriver to PCle x8AIC for Device
Cable: PCle Gen 3 external Mini SAS 1x1,4X, 200cm Cable x2pcs
Adapter: GD8604A PCle x16 Slot to PCle x16 Slot adapter

Add in Card: DP8202 PCle x8 to M.2 dual port

OS: Microsoft Windows 10 64bit OS

2.2 Test target: PEO806, PE0O807,GD8604A & PE0802 with PCle Gen M.2 NVMe SSD

Model No: DP8202

| modeino: PEO8BO7 | PCle x8 Gend with ReDriver to M.2 SSD Dual Port AIC

External Mini SAS HD 1x2, 4X with
ReDriver to PCle x8 Golden Finger

SFF-8644 1x2 4x
30u” connector

modeino. GCE36-2001
External Mini SAS HD 4x Cable x2 pcs
length : 200em

Model No.: G D8604A

PCle 4.0 x16 Slot dual port Backplane

Home host

PCle Slot x8

model No: PEO806

PCle x8 Gen3 to External Mini SAS HD 8x AIC
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2.3

2.3 Install Hardware

2.4

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 GD8604A
device port PCle x16 Slot and PE0807 into GD8604A host port PCle x16 Slot. The PEQ8Q7
connects to the PE0806 AIC card (PCle x16 Gen 4 to SFF-8644 1x2, 4X), using the
GCE36-2001 Cable, and Plugs PE0806 AIC into GIGABYTE X570 AORUS MASTER.

BIOS & Windows 10 OS environment setu

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
X Benchmark (Sequential Read & Write / default = 1MB)

2.5.1 Samsung SM961 M.2 22x80mm /512GB in Drive D: performance as below:
== CrystalDiskMark 8.0.0 x64 [Admin] — X
BEFR #RTES =ZTEP ®EZZFT FEEH) =sS(language)

Al L5 YI[1GIB__ || D: 0% (0/477GiB) <|[mess ~
E— Read (MB/s) Write (MB/s)

cort 3532.40 1828.89
= 2996.93 1832.95
o 561.67 537.81
c o 56.79 191.15

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

= CrystalDiskMark 8.0.0 x64 [Admin] — X
BEFR =TS =RTEEP ®8=FM JBEH ==language)
All 5 ~|| 1GiB ~ || E: 0% (0/894GiB) ~ || MB/s ~
y Read (MB/s) Write (MB/s)

aart 2115.83 923.94
S 1803.30 925.12
T 529.78 506.78
Co 47.80 168.69

Minerva Innovation Company 4




GD8604A

2.6 __AS SSD Benchmark 2.0 performance test
X Benchmark (Read & Write by MB/s, default block size = 16 MB)

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

A4 AS 55D Benchmark 2.0.7316.34247 — >

File Edit Wiew Tools Language Help
D: SAMSUNG MZVKWS12HMIP-00000 ~ | [1GB ||

SAMSUNG Read: Write:
CXAT
secrvme - OK
1024 K - OK
476.94 GB

i Seq
M 4K
i 4K-64Thrd

4 Acc.time

Score:

2.6.2  LITEON M.2 22x110mm /1TB in Drive E: performance as below:
4 AS 55D Benchmark 2.0.7316.34247 - X

File Edit View Tools Language Help
E: LITEON EP2-KB960 v|[1eB v||

LITEON EP2-KB960 Read: Write:
GEW28P7
stornvme - OK
1024 K - OK
894 25 GB

M Seq

M 4K
i 4K-64Thrd

i Acc.time

Score:
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2.7 ATTO Disk Benchamrk 4.01 performance test
2.7.1  Samsung SM961 M.2 22x80mm /512GB in Drive D: performance as below:

B Untitled - ATTO Disk Benchmark 4.01.0f1 - b
File Help
Dive | . ||D)fpemRE v Direct /0
140 Size: [5128 vto[eame - [ Bypass Wiite Cache
File Size: 26 ME v [ Werity Data
Gueue Depth
<< Description »»
Test Results
Write  — Fead Wiite Read
5128 B128MB/s  57.50 MB/s
1KE 12088 MBS 117.22 MB/s
2KEB 23497 MBS 23588 MB/s
4KEB 44259 MBS 491.95 MB/s
BKE 832MB/s  961.95 MB/s
16KE 152GB/s  1.70GB/s
32KE 164GB/s  2B0GE/s
64 KB 1.66GB/s 261 GB/s
128 KB 166GB/s  2B9GE/s
256 KB 1.67GB/s  279GB/s
512KEB 166GB/s 281 GB/s
1MB 167GB/s  2B3GB/s
2ME 167GB/s 284 GB/s
4MB 167GB/s  2B3GB/s
8 ME 167GB/s  282GB/s
12 MB 1.67GB/s 287 GB/s
16 ME 167GB/s  278GB/s
24 MB 1.67GB/s 271 GB/s
32 MB 164GB/s  273GB/s
48 ME 163GB/s  2B0GB/s
£4 ME 1.63GB/s  272GB/s
0 04 08 12 16 2 24 28 a2z 36 4
Tranzfer Rate - GB /s @ Bytesss (D104
JXRisll Storage and Network Connectivity Experts
www.atto.com

2.7.2 _ LITEON M.2 22x110mm /1TB in Drive E: performance as below:

B Untitled - ATTO Disk Benchmark 4.01.0f1 - b
File Help
Dive: | || B3 EHEE v Dirsct 1/0
140 Size: |5128 vto [BaME - [ Bypass Wiite Cache
File Size: 256 MB ~ [1*erify Data
Gueue Depth:
<< Description >
Test Results
Wirite  m— Fead rite Read
12 EEGME/s 2058 MB/s
1KE ZIEEME/ 4578 MEB/s
2KB TEEOME/s  B6.73ME/s
4KB 36492ME/s 150,46 ME/s
8KE BI506ME/s  374.69 ME/s
16KE 907.72ME/s  544.43ME/s
32KE 68443 ME/s  965.40 ME/s
E4KE 89128MBSs  158GBA
128KE B72E3ME/s  209GB/s
256 KB §7912MB/s  210GB/s
512KB G7202MB/Ss  210GBA
1 MB 67415MB/s  218GB/s
2MB BE990MESs  210GE/s
4MB 87843ME/s  215GB/s
BME 67415MB/s 201 GB/s
12 MB 87791 MB/s  209GB/s
16 MB B8059MB/s  205GB/s
24 MB BEAESME/s  210GBE/s
32 ME §7472MB/s  218GB/s
45 ME B7477MB/s 204 GB/s
£4 ME G7671ME/s  1.90GE/s
0 04 08 12 16 2 24 28 32 38 4
Tranzfer Rate - GB/s ® Bytes/s (01075
Storage and Network Connectivity Experts
www.atto.com
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2.8 AnvilBenchmark_V110_B337
2.8.1 Samsung SM961 M.2 22x80mm /512GB in Drive D: performance as below:

€ Anvil's Starage Utilities 1.1.0 (2014-January-1) - O *

File | Benchmarks | |Ometer | System Info | Settings | Test size |1GB |*|| Drive |IEI d BrE TR V|| Screenshot| Help

U toizims |1 20050 RTIETY 504752

| oo7toms| 674 [NNRFLTELAN  5ess)
CCT 00795ms| 24553 [NEETITY is6.s)
PO 0.1213ms|  6,442.2 RETEVLPY] 515.35 QEETACE
32 6,928.08 216.50
S 1.0829ms|  1,7334) 923.48 115.44

13,217.83
13,217.83
Resp. time MB written MB/s s

Seq 4MB 2.3164ms [  1,024.0 431.70 1,726.81
x 0.0205ms [JTX) 4868428 190.17

R it
4004 | 0.0264ms | 640.0 151'77721 50288 ur vt

4K ODE 0.0490ms 640.0 326,638.49 1,275.93

NG MZVEW512HMIP-0

2.8.2°  LITEON M.2 22x110mm /1TB in Drive E: performance as below:

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

Systern Info | Settings | Test size |1GB |"|| Drive |IEI e BB HIRE] V” Screenshot | Help

[ Read] Resp tme| MSread] _TOPS|” W)
44291 [EEAES)
| oosasms|  s7os[NEEIETTON  d635)

CCTRN 00oizms| 21400 [EPELTTNY  i7iz7]

I 0.1071ms | 7,291.6 RV URETNT 583.32 QGG
TR 0i272ms| 5600 NRITLA 252

128K 5,960.51 745.06

ot EEETO T 22145 R
4 0.0230ms 640.0 43,463.00 169.78

FEYS  0.0350ms | FON)  114,143.34 44587

40016 0.0733ms X 218,346.56 [EEXH

10,296.49

10,296.49
-

Fiun write

Drives :
MNotes :
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3. Burn In Tests and Results
3.1 BurnInTest v8.1 Pro
3.1.1

system information as below:

5 BurninTest V3.1 Pro (1010) - O =

File Edit Configuration Test QuickTests Help

EE Il L

Systern Information  Burn In Results  Event Log  Temmpetature

System summary

‘windows 10 Enterprise Edition build 19042 (64-hit), A
1% AMD Ryzen 7 3700 8-Core Processor [3601.1 MHz],
32GB RAM,

MNYIDLA GeForce 210,

854GB HOD, 11968 S50, 477GE HOD,

General

DESKTOR-GCSP1VE
Motherboard Manufacturer: Gigabyte Technology Co., Ltd,
Motherboard Model: X5705 ACRUS MASTER
Motherboard Yersion: MK

Motherboard Serial Number: Defallt string S
BIDS Manufacturer: Ametican Megatrends International, LLC, =4
BIDS Version: F1 S
BIDS Release Date: 05/05/2021

BIDS Serial Number: Default string

CPU

System Name:

CPU manufacturer: AuthenticAMD  Orline CPU compatison

CPU Type: AMD Ryzen 7 3700 8-Core Processar
CPUID: Family 17, Model 71, Stepping O
Physical CPU's: I

Cores per CPU: g

Hyperthreading:
CPU features:
Clock frequencies:

Mot capable
MY SSE SSE2 SSE3 S55E3 S5E4.1 S5E4.2 S5E4a DEP PAE AMDE4 AES Turbo core #

Measured CPU speed: 3601.1 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 32 KB
L1 Data Cache: 16 % 32 KB
L2 Cache: 16 % 512 KB
L3 Cache: 32 ME
A
Ready
W2 BurninTest V8.1 Pro (1010) - O =
File Edit Configuration Test QuickTests Help
E ‘F:’ lj x ﬂ (% |Current configuration v b ! @
Systern Information  Burn In Results  Event Log  Temmpetature
Memory k el
Total Physical Memory: Z270EME
Available Physical Memory: 20500MB
Memory devices:
Slot 1: 16GE DDR4 SDRAM PC4-21300

1.2¥, Clk: 1333.3MHz, Timings 19-19-19-43 (@ Max. freq.)
Slot 2: 16GE DDR4 SDRAM PC4-21300

1.2v, Clk: 1333.3MHz, Timings 19-19-19-43 (@ Max, freq.)

Slot 3: Mot populated

Slot 4: Mot populated

¥irtual memory: Cpagefile.sys (allocated base size 4864MB)
Graphics

NYIDIA GeForce 210

Chip Type: GeForce 210

DAC Type: Integrated RAMDAC

Mernory: S12MB

BIOS: “ersion 70.18.64.0.5

Driver provider: MNVIDIA

Driver version: 9.18.13.4105

Criver date: 1-29-2016

Moritor 1 1920%1080%32 60Hz (Primary monitor)

Disk volumes

C: Local Drive, Y4 #\Volumne{87 1086e5-0000-0000-0000-501f00000000 3, NTFS, (118,20GE total, 70.13GE free)

[ ]
Dt Local Drive, YW\Wolume{3e7 7e45d-0000-0000-0000- 100000000000}, $FERiEER, NTFS, (476.94GE total, 476.51GE @

E: Local Drive, Y\ wolume{§7b2dsc5-0000-0000-0000-100000000000}, FRHEHRE, MTFS, (894.25G8 total, 594, 12GB fir

Disk drives

EEEEHS: Model: LITEQON EP2-KBI60 Serial: Mia (Disk: 1, Size: 994.25G8, Volumes: E) |

TITECHLIT U5 1-1=0MeGs Senal GUC3 11962 1o SU RO 1341
BEEREEE: Model: SAMSUNG MZ2WEMWS12HMIP-00000 Serial: MfA (Disk: 2, Size: 476.94GB, Yolurnes: D)

Dk U, Gize: 119,246, Yalumes: C)

Ready
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3.1.2

Disk test mode( 10 ways cycle test)

a BurninTest V8.1 Pro (1010) — O *
File Edit Configuration Test QuickTests Help
E] g’ D x m 29 |[Current configuration ’ . o
Systermn Information  Burm In Results  Event Log  Ten L5} BurninTest Preferences *
Memory 3 & & .
i Batt Sound &F CPU Print £ Pre-Test
Total Physical Memory: 32706MB imp; ey our;‘ - M rinter ; re-tes
Available Physical Memory: 30S00ME <@ Post-Test Video Playbac Tape
Memory devices: % Serial ports 4 Parallel ports El 2D Graphics a 3D Graphics
Slot 1: 16GEDDR4SDR & UsE  &F RAM o Plug-in - (8 Management  |® PCle
1.2V, Ck: 1338 &P Disk  (2) Optical Disk = Logging /& Errors  Pm Network
Slot 2: 16GE DDR4 SDR  Disk selection
[ Automatically select al fixed drives at the start of testing
1.2v, Chk: 1333
Slot 3; Mot populated Drive Test Mode Threshold  File size ™
Slot 4: Mot populated 00: [Physical disk NTFS €:] Mot Testing
Virtual memory: Ci\pagefie.sys ( 01 [Physical disk E] Mot Testing
Graphics 1 02: [Physical disk D:] Mot Testing
C: [Local drive] Mot Testing
NVIDIA GeForce 210
: BRES i i .
Chip Type: GeForce 210 ° f’,ﬁiﬁ%}g Local drive] _ Default (Cydic) A e
DAC Type: Integrated RaM < >
Mernary: S12MB Edit details for drive: E: ¥FRSTHER® [Local drive]
BICS: Wersion 70,18.6 Test this drive
Driver prowider: NVIDIA -
Drriver wersion: 0.18.12.4195 Testmode |DEfa“‘t(CVd'd V‘
Driver date: 1-29-2016 File size (% of disk) Seek count
Monitor 1! 1920x1080x32
Disk volumes . Block size KB
C: Local Drive, Y42\ olumed 87 1086eE-0000-0000-01 Slow drive threshold MB/Sec (NA = No threshold warning)
D¢ Local Drive, Vy?YWolume{ 2e77e45d-0000-0000-0( Duty cycle override l:l 9% (or leave blank to accept default)
E: Local Drive, \\?\Wolume{67b2d3c9-0000-0000-0
SMART options
Disk ciri Run self test and log SMART errors [_]
isk crives 1 Log bad sector increase Bad sector threshold |20
HEEEE: Model: LITEON EP2-KB960 Serial: Nia (Disk:
R Model: LITEONIT LGT-128M6G Serial: S0C41
HEERE: Model: SAMSUNG MZWIWS 12HMIP-00000 S
g || == || =m
Ready
3.1.3 24-hour Burn-in test PASSED
& BurninTest VB.1 Pro (1010) — O *
File Edit Configuration Test QuickTests Help
E 'g' D x m Y |Current configuration -~ ’ . 0
Systern Information  Burn In Results  Event Log  Temperature
Results for DESKTOP-GC5P1VYR
Test configuration file:  LastUsed.bitcfig Status:  IDLE
IStart time: Fri Jul 08 17:26:16 2022 Stop time: Sat Jul 09 17:26:24 2022 Duration:  024h 00 09= I %
Test Name Cyde Operations Errors  Last Error Description
EFDick (D) 13307 144 Trilion 0 MO Errors
EPDisk () 4285 67.258 Trillion u] Mo errors
[l Temperature - - 0 Mo errors

BurnInTest test result

|:| View errors by categories

Ready
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4. Summary

4.1 M.2NVMe SSD is PCle Gen 3/ 4 Lane Interface, I/O speed, max. to32Gbps.
4.2 PE0807 AIC I/O performance is based on NVMe SSD.
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