MINERVA

13
i

" PE0B02 PCle X8 to M.2 NVMeDualport Add-in card

Performance & BurnIn Test Rev. 1.0

Table of Contents
1. Overview
2. Performance Measurement Tools and Results
2.1 Test Platform
2.2 Test target and M.2 NVMe SSD
2.3 Install Hardware
2.4 BIOS & Windows 10 OS environment setup
2.5 CrystalDiskMark 6.0.2 x64 performance test

2.6 AS SSD Benchmark 2.0.6 performance test
2.7 ATTO Disk Benchamrk 3.0.5 performance test
2.8 AnvilBenchmark_ V110 B337 Benchmark performance test

3. Burn In Tests and Results

3.1 BurnInTest v8.1 Pro burn in test

4. Summary




PE0O802 Add-in card

1. Overview

PE0802 Add-in card, providing two M.2 M-key connector can be M.2 (PCl-e I/F NVMe) SSD
pluged into it and uses heat sink strip to M2 SSD, then PEO802 can plug in PCle slot of M/B.

2. Tools and Results of Performance Measurement

2.1

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
Adapter: PE0802 PCle x8 to Daul-port M.2 NVMe AIC

0S: Microsoft Windows 10 64bit OS

2.2 Test target: PE0802 AIC & Samsung SM961 512GB SSD & Lite-On EP2-KB960 960GB SSD

2.3

PE0802 Adapter

Liteon 22110 SSD

2.3 Install Hardware

2.4

2.5

Inserts M.2 SSD into PE0802 Add-in card’s M.2 M-key connector, and then with coppers,
and screws to fix SSDs. (Please refer to the Installation Notes). Plugs PEO802 into PCl-e
slot of X570 AORUS MASTER.

BIOS & Windows 10 OS environment setup

2.4.1 Primary M.2 is installed Windows 10 64bit OS
2.4.2 Second M.2 Secondary M.2 NVMe SSD, formatted to NTFS Mode. Don’t install
any program.

CrystalDiskMark 6.0.2 x64 performance test

HBenchmark (Sequential Read & Write / default = 1MB)
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2.5.1 Samsung SM961 M.2(NVMe) 22x80mm /512GB performance as below:

E CrystalDiskMark 6.0.2 x64

- X

BEF) 2E(S) WMEEEM HEAH) 3FS(Language)

& 3510.0

E|5 v|[1GB  v|[C: 14% (67/473GiB) V|
Read [MB/s] Write [MB/s]

& 648.7

@ 495.0

& 49.75

BREf

2.5.2 M.2 NVMe LITEON/1TB performance as below:

E CrystalDiskMark 6.0.2 x64
BEF) |E(S) ASEEEM |EAH)

- >

$£=(Language)

& 2157.4

ES v|[1G8  v|[D: 0% (0/894GiB) v|
Read [MB/s] Write [MB/s]

& 1180.0

@ 520.8

&% 48.80
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2.6 __AS SSD Benchmark 2.0.6 performance test

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

2.6.1

Samsung SM961 M.2(NVMe) 22x80mm /512GB performance as below:

4 AS SSD Benchmark 2.0.6821.41776 - x

Fle Edit View Tools Language Help
C:SAMSUNG MZVKW512HMP-00000 + | [1GB v |

SAMSUNG Read: Write:
CXA7

secrvme - OK
4190382 K - BAD
476.94 GB

M Seq

M 4K

M 4K-64Thrd
i Acc.time

Score:

2.6.2° M.2 NVMe LITEON/1TB performance as below:

8 AS SSD Benchmark 2.0.6821.41776 - >

Fle Edit View Tools Language Help

'D: LITEON EP2-KE960 v|[teB V|

| LITEON EP2-KB960 Read: Write:
OKW28P7
stornvme - OK

1024 K- 0K
894.25 GB

¥ Seq

& 4K

& 4K-64Thrd
 Acc.time

Score:
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2.7 ATTO Disk Benchamrk 2.47 performance test

2.7.1 Samsung SM961 M.2(NVMe) 22x80mm /512GB performance as below:

Transfer Rate - MB / Sec

ATTO Disk Benchmark ¥3.05
ATTU v attatech, com

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Untitled - ATTO Disk Benchmark O X
File View Help
L= TN R AL
Drive: 7] vl I Force Wiite Access ¥ Diect!1/0
T " 1/0 Comparison
Transfer Sige: |512B lo |64 MBE
N l ll : I LI & Dverapped /0
TotalLength:  |256MB  ~ I " Meither
Queue Depth: |4 vl
Controlled by:
=l
<< Description »>
Test Results
Wiite  m— Read w— Wite  Read
5128 37665 39964
1KB 76068 79396
2KB 153290 160329
4KB 302495 318838
8KB 596262 623031
16KB 1206386 1246919
32KB p— 1702297 2426237
B4 KB 1703775 3203634
128KB 1725997 3429598
256KB 1713275 3445025
512KB 1710618 3429642
1MB 1706435 3455109
2MB 1634010 3446578
4MB 1694010 3463683
8MB 1689308 3455109
12 MB 1687351 3451671
16 MB 1681764 3463683
24 Mg 1683844 3450300
b 1685626 3438089
v 1673678 3438438
54 MB 1673698 3453174

2.7.2° M.2 NVMe LITEON/1TB performance as below:

Untitled - ATTO Disk Benchmark - m] X
File View Help
D[(d| SR:[2%]

[~ Force Wiite Access ¥ Diect1/0

[-d] > I

Tiansfer Sige: |5128  ~|lo [BaMB  ~|

TotalLength: | 256 MB vl

Drive:

" 1/0 Comparison

& QOverdapped /0
" Neither

Queue Depth: |4 vl

Contralled by:
=
<< Description >>
Test Results
Wirite  m— Read mm— Wiite  Read

5128 6826 21632

1KB 24320 47888

2KB 79308 90660

4KB 234094 156745

8KB 492230 392971
16KB 791445 588647
32KB 935612 1017927
E4 KB 868670 1685677
1268€B 072465 2056219
256KB 921819 2191108
512KB 811549 2391933

1MB 871948 2029633

2MB 942981 2297124

4MB 026898 2242458

8MB 036849 2259110
12 MB 924949 2235018
16 ME 903388 2297124
24 MB 798530 2255603
32 ME 942981 2242458
A8 MB 854688 2225963
54 ME 867920 2247665

0 500 1000 1500 2000 2500 3000 3500 4000 4500 S000
Transfer Aate - MB / Sec

ATTO Disk Benchmark v3.05
ATTO wiww. attotech. com
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2.8 AnvilBenchmark_V110_B337
2.8.1 Samsung SM961 M.2(NVMe) 22x80mm /512GB performance as below:

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

File | Benchmarks | I0meter | System Info ‘Settings\ Testsize 1GB [~ e Screenshot | Help

Se

| oosoims|  sess[NERTERRY  coeo)
36,366.41 [
AL 0.1679ms |  4,654.1 RECTRGT X} 372.32 G
7O 0.1419ms|  3,308.0 | 7,049.55 220.30
126K 999.13 124.89

CLCHl 24414ms| 1,024 409.60 1,638.40
3K 0.0217ms ¥ = :
46,181.74 18040
P 0.0635ms | 640.0 IEVELEREY 24591
QD16 0.2551ms 62,712.97 244.97

8,456.63

8%5.63

512HMIP-00000 512
Drives : -
Notes :

2.8.2 M.2 NVMe LITEON/1TB 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' ‘ - | = d BiEMTEE] || Sceenshot | Help

Seq 4MB 44873 1,794.92

11,876.66 46.39
TCYI 0.0918ms|  2,127.4 R EXT TN 170.19
14880724 [EE] =
Ol 0.1251ms| 37515 AT R Y] 249.85
L  0.1652ms| 11,3624 | 6,053.48 756.68

Seq 4MB 42109ms|  1,024.0| 237.48 949.91
PO 00230ms| a0 PTYE  icos
Run wiite
4K.0D4 0.0351m: 114,056.05 445.53
#0016 0.0796ms|  640.0 PITRTIN] 785.90

LITEON EP2-KB96(
Drives : ]
Notes :
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3. Burn In Tests and Results

3.1 BurnInTest v8.1 Pro for Sam/512GB & Liteon/1TB

3.1.1 system information as below:

System Name:

Motherboard Manufacturer:
Motherboard Model:
Motherboard Version:
Motherboard Serial Number:
BIOS Manufacturer:

BIOS Version:

BIOS Release Date;

BI0S Serial Number:

CPU

CPU manufacturer:
CPU Type:

CPUIL:

Physical CPU's:
Cores per CPU:
Hyperthreading:
CPU features:
Clock frequencies:

DESKTOP-7FB106L

Gigabyte Technology Co., Ltd.
¥570 AORUS MASTER.

X

Default string

American Megatrends Inc.

FSl

08/02/2019

Default string

AuthenticAMD  Online CPU comparison
AMD Ryzen 7 3700% 8-Core Processor
Family 17, Model 71, Stepping O

1
g8
Mot capable

i) BurninTest V8.1 Pro (1010) - o X
File Edit Configuration Test Quick Tests Help
E’ D x m (| Current configuration D . e
System Information  Burn In Reslts Eventlog Temperatre
£

System summary ) ,/ Q "

Windows 10 Enterprise Edition build 18362 (54-bit), / /

1 x AMD Ryzen 7 3700 B-Core Processor [3600.9 MHz], — 5

32GB RAM, £

MNWIDIA GeForce 210,

894GE HDD, 47768 HDD,
General 7~

M SSE SSE2 SSE3 S55E3 S5E4.1 SSE4.2 S5E4a DEP PAE AMDS4 AES TLrbc

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:

DAC Type:

Memory:

BICS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

Disk drives

32718MB
30037MB.

16GE DOR4 SDRAM PC4-21300

Measured CPU speed: 36009 MHz
Cache per CPU package:
L1 Instruction Cache: 16 % 32 KB
L1 Data Cache: 16 % 32 KB
L2 Cache: 16 512KB
L3 Cache: 32 MB v
Ready
ﬁ; BurninTest V8.1 Pro (1010) - a X
File Edit Configuration Test Quick Tests Help
5’ G x m 23 |current configuration v b . 0
System Information  Burn In Results EventLog  Temperature

A <A

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

16GE DOR4 SDRAM PC4-21300

1.2v, Ck: 1333.3MHz, Timings 19-19-19-43 (@ Max.

Mot populated
Mot populated

C:\pagefile sys (allocated base size 4864MB)

GeForce 210
Integrated RAMDAC
512MB

wersion 70,18.64.0,5
WYIDIA
21,.21.13.4201
11-14-2016

1920x 108032 59Hz (Primary monitor)

C: Local Drive, Wrvolume] 7a6bé 15d4-0000-0000-00b8-c 200000000 1, NTFS, (472.94G8 total, 410.82G!  freg) "
D Local Drive, WoAWolume{ & 7b2dSc-0000-0000-0000- 100000000000}, FHBHERE, NTFS, (894.25GB te 4,12

FEREHR: Model: LITEON EP2-KB960 Serial: N/A (Disk: 0, Size: 894.25GB, Wolumes: D) @
R Model: SAMSUNG MZWKWS12HMIP-00000 Serial: MN/A (Disk: 1, Size: 476.94GB, Volumes: C)

Ready
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cycle test)

3.1.2 Disk test mode( 10 ways

& BurninTest V8.1 Pro (1010 O X
File Edit Configuration Test Quick Tests Help
E‘ E = Lj x m (o | current conﬁéuranom % . - ﬂ
i BurninTest Preferences x
System Information  Burm In Results
Memory & Temp/Battery @& Sound 4f CPU  5F Printer < Pre-Test
Total Physical Memory: ‘& Post-Test & Video Playback &4 Tape
Available Physical Memory: % Serial ports 4 Parallel ports M 2D Graphics  (# 3D Graphics
Memory devices: & uss & RAM & Plug-in (¥ Management ¥ PCle
St 19 ¥ Disk () Optical Disk i Logging /s Errors P Network
Disk selection
Slot 2! [] Automatically select all fixed drives at the start of testing
Drive Test Mode Threshold  File size
Slot 31 00: [Physical disk D:] Mot Testing
Slot 41 01: [Physical disk NTFS C:] Not Testing
I , C: [Local drive] Default (Cyclic) NA 1.00
virtual memory:
) u D: PFIEREAEE [Local drive] Default (Cyclic) NA 1.00
Graphics
NVIDIA GeForce 210
Chip Type: < >
DAC Type: Edit details for drive: D: FTIERHERE [Local drive]
Bemony; Test this driva
BIOS:
Driver provider: Test mode | Default (Cyclic) o
Diriver version: i i
File size (% of disk) Seek count
Ciriver date: -
Monitor 1: Block size (4096 | KB
Disk volumes Slow drive MB/Sec (MA = No threshold
C: Local Drive, \Wwywolumef 7asbg
D Local Drive, W2Wolume(& 7b2 Duty cycle override l:l % (or leave blank to accept default)
SMART options
Run self test and log SMART arrorsD
Disk drives Log bad sector increase 20
BRI Model: LITEON EP2-KBS6
BRI Model: SAMSUNG MZWK!
Ready
3.1.3 24-hour Burn-in test PASSED
& BurninTest V8 0 (1010 - O X
File Edit Configuration Test Quick Tests Help
E‘ E’ D x m /w3 |Current corfiguration ~ b ! @
System Information  Burm INResUts EventlLog Temperatire
Results for DESKTOP-7FB106L
Test configuration file: LastUsed bitcfg Status: IDLE
Start fime: Wed Sep 11 15:30:30 2019 Stop tme: Thu Sep 12 15:30038 2019 Ciuration:  024h 00
Test Name Cycle Operations Errors  Last Error Description
“Fhisk (C:) 12195 131 Trilion 1] MNo errors
“pDisk (D) 4283 £7.207 Trilion 1] Mo errors
& Temperature - - u} Mo errors
BurninTest test result X

|:|V\ew errors by categories

Ready
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4, Summary

4.1 M.2SSDis PCl-e Gen 3 / 4 Lanes Interface, I/0O speed, max. to 4GB.
4.2 PE0802 adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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