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1. Overview

This riser card has built-in Slimline SAS(SFF-8654) 8i connector and M.2 M-KEY connector,
which can be inserted into M.2 or M.3 NVMe SSD. It is designed for use by Bradcom MegaRAID
and HBA series, and can be set as needed for independent drive, or merge into RAID mode.

2. Tools and Results of Performance Measurement

2.1 Test Platform
M/B : GIGABYTE Z270-Gaming 8
CPU : Intel i7-7700, 3.6GHz/ 8M Cache/ LGA1151
Memory :  Kingston KVR21N15D8/8, DDR4-2133MHz, 16GB(8GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply
Graphic: 2270 Chipsets built-in HD Graphics 630

AIC: Broadcom HBA-9400-8i Tri-mode Storage Adapter

Adapter: PC802A SFF-8654(Slimline SAS) 8-Lane to M.2/M.3 Adapter Dual ports
Cable: SFF-8643(MINI SAS HD) 8-Lane to SFF-8654(Slimline SAS) 8-Lane Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: PC802A adapter and M.3 NF1 Samsung MZ4LB3T8HALS-000 4TB NVMe SSD

Modei No.: PCB02A

Slimline SAS 8-Lane to M.2/IM.3 NVMe SSDx2 Adapter

weoarno - MICT 2-9801
Mini 545 HD 3-Lane Lo Slimine SAS &-Lane Cable

tiodel No.: HBA 9400 8i

M.3 {NF1) S50
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2.3 ___Install Hardware

First insert the M.3 NF1 SSD into the PC802A riser card M.2 connector, then with copper
nuts, and screws to fix SSDs. (Please refer to the Installation Notes). To connect the
PC802A adapter to the Broadcom HBA 9400-8i AIC card using the MIC72-9801 Cable, and
Plugs HBA 9400-8i AIC card into GIGABYTE GIGABYTE Z270-Gaming 8.

2.4 BIOS & Windows 10 OS environment setup

24.1 Primary NVMe SSD install Windows 10 OS.
2.4.2 Two M.3 NF1 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.3 NF1 NVMe Samsung PM983/4TB in Drive D: performance as below:

== CrystalDiskMark 6.0.2 x64 — ¥
BEFR =TS ®E=FM =HBE(H) E:=ilanguage)

N -
& 2820.9 1996.8
‘& 1612.91788.5
& 488.9 436.7
2 (31.95 1141

2.5.2 M.3 NF1 NVMe Samsung PM983/4TB in Drive E: performance as below:
== CrystalDiskMark 6.0.2 x4 — ¥
BZEF) =ENG) ®m=E==EM =|EH) ZF=(language)

s v|[1Ge  v]|[E: 0% (0/3577GiB) v|
Read [MB/s] Write [MB/s]

& 2823.4
‘& 1608.11772.4
@ 491.7 438.1

% 35.97 114.2

:
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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.3 NF1 NVMe Samsung PM983/4TB in Drive D: performance as below:

4 A5 55D Benchmark 2.0.6485.19676 - *

Fle Edit View Tools Language Help
\D: NVMe MZALE3TGHALS-000SCSIDE v | [1GE v |

NVMe Read: Write:
o010

[t5as35 - OK
16384 K- OK
3576.98 GB

M Seq

M 4K

M 4K-64Thrd
M Acc.time

Score:

2.6.2 M.3 NF1 NVMe Samsung PM983/4TB in Drive E: performance as below:
L4 AS 55D Benchmark 2.0.6485.19676 — >

File Edit View Tools Language Help
E:NYMe MZALE3TGHALS-000 SCRIDE ~ | 1GE  + |

NVMe Read: Write:
0010

[t5as35 - OK
16384 K - OK
3576.98 GB

M Seq

M 4K

M 4K-64Thrd
& Acc.time

Score:
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2.7 ATTO Disk Benchamrk 3.05 performance test
2.7.1  M.3 NF1 NVMe Samsung PM983/4TB in Drive D: performance as below:

& Untitled - ATTO Disk Benchmark - [m] X

File Wiew Help

D[=|E| S|+ 2w
Drrive: I[,d,] vl [~ Foree Wiite Access ¥ Diect 140

Transfer Size: |512 E ;I to |54 ME ;I ; ;D Elompa;\T:qu
* Owverlappe

Tatal Length: |255 ME vl = Meither
Oueue Depth: |4 'l

Controlled by:

<< Diezcription » >

Test Result:
“Afrite  m— Read e Wiite Read

50344 54400
101156 108580
198217 215124
387822 43127
762914 817469

1367430 1576426
1982161 2476835
15923251 2592806
1986857 2662510
1981963 2179418
1968964 2458443
1964161 2850136
1964161 25507136
1968964 2543777
1959382 2543777
1953263 2647043
1968964 2547197
1958023 255323
1964161 2553410
1360030 2553054
15959382 25863653

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

ATTO Disk Benchmark v3.05
ATTO vy attotech com

2.7.2 -~ M.3 NF1 NVMe Samsung PM983/4TB in Drive E: performance as below:

® Untitled - ATTO Disk Benchmark - [m] *

File View Help

S TRET VAL
Drive: I[,e,] -l [~ Force Wiite Arcess ¥ Diect 10

Transfer Size: |512 ] ;I to |54 ME ;I :: EU Lllompa;ilsjog
* Uverlappe

Tatal Length: |255 ME VI  Neither
Queue Depth: |4 vl

Caontrolled by:

=l

<¢ Description »»

Test Result
write  m— Read m— ‘wirite Read

50944 54400
100300 108580
138217 215150
387768 427229
7E4321 825786

1387233 15872341
1382161 2501350
1985382 2609149
1351775 2663434
1991963 22233654
1973730 2476335
1873730 2553410
1978633 2550136
1978633 2553410
1978633 2547197
1972456 2541560
1873730 2541015
1967622 2547049
1973730 2541015
1969453 2540780
1967257 2553410

0 500 1000 1500 2000 25600 3000 3500 4000 4500 5000
Transter Rate - MB / Sec

ATTO Disk Benchmark +3.05
ATTO i attobech. com
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2.8 AnvilBenchmark_V110_B337
2.8.1 M.3 NF1 NVMe Samsung PM983/4TB in Drive D: performance as below:

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

File | Benchmarks | 1Ometer | System Info | Settings | Testsize [1GB |'|| Drive |2 4 BEBEE] | Screenshot| Help

PG 2.0137ms|  2,0480) 496.61 1,986.42

7,896.81 30.85
ST 0.1176ms | 1,660.8 IRNRET X/ I PR 132.86
PCON 0.0989ms | 7,901.5 T R-FIET: 632.11 BGEEY
SR oos7ms| 23076 MR 5o

128K 02194ms|  8,556.3 | 4,558.77 569.85 12,114.77
12,114.77
Resp. time ME/s -

Seq 4B 468.01 1,872.03

. 14,611.23 57.08
T  0.0466ms | 640.0 85,867.67 335.42

460076 0.0427ms 640.0 375,204.77 1,465.64

Fiur write

2.8.2 M.3 NF1 NVMe Samsung PM983/4TB in Drive E: performance as below:

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

File | Benchmarks | I0meter | System Info | Settings | Test size |1GB |*|| Dirive |IEI e FTBEEE] V|| Screenshot| Help

Seq 4MB 503.94 2,015.75

[ | odomms|  4sss|MMEPUAT  sous)
ST 0.1025ms|  1,905.0 TR 152.40
16390496 (R | P
32K 4,868.27 PRE]

128K 0.2201ms 8,526.0 4,542 66 567.83 12,574.14
12,574.14

save IO RZE 45671 RIITEE

FTN)  30,773.44 120.21 [N
Pl 0.0396ms | 0N 101,085.48 394.87
4K 0016 0.0429ms 640.0 BRETPXTIPEN 1,455.82

NVMe MZ4
Drives : ve E:

Motes :
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3. Burn In Tests and Results

3.1 BurnlnTest v8.1 Pro
3.1.1

system information as below:

16GE RAM,
Intel(R) HD Graphics 630,
2 ¥ 3577GE HOD, 238GE HOD,

General

System Name:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Yersion:

BIOS Manufacturer:
BIOS Version:

BIOS Release Date:
BIOS Serial Number:

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

Motherboard Serial Number:

‘Windows 10 Enterprise Edition build 18362 (64-hit),
1 % Intel(R) Core(TM) i7-7700 CPU @ 3.60GHz,

DESKTOR-A77DCD3
Gigabyte Technology Co., Ltd.
Z270¥-Gaming 8

WK

Default string

American Megatrends Inc.
F3

12/13/2016
Z270¥-Gaming 8

Genuinelntel Online CPU comparison
Intel(R) Core(TM) i7-7700 CPU @ 3.60GHz
Family 6, Model 9E, Stepping 9

1

&2 BumninTest V8.1 Pro (1010) - (] X
fle Edit Configuration Test QuickTests Help
E®0X0o >PEmo
Systemn Information  Burm In Results  Event Log  Temperature
System summary ‘/ / % .

File Edit Configuration Test

Quick Tests  Help

Cores per CPU: 4
Hyperthreading: Enabled
CPU features: MMX SSE SSE2 SSE3 SSSE3 S5E4.1 S5E4.2 DEP PAE Inteled WIMX SMX AES
Clock frequencies:
Measured CPU speed: 4002.4 MHz
Cache per CPU package:
L1 Instruction Cache: 4% 32KB
L1 Data Cache: 4% 32 KB
L2 Cache: 4% 296 KB
L3 Cache: 2ME
Memory
Total Physical Memory: 16301MB
Ayailable Physical Memory: 14268MB
Memory devices:
0: Mot populated
. B192MB,
2: Mot populated
N E, 8192ME,
Yirtual memory: C\pagefle.sys (alocated hase size 2944MB) ~
Ready
3 BurninTest V& 1 Pro (1010) — [m] pe

Graphics

Intel(R) HD Graphics 630
Chip Type:

DAC Type:

Mernary:

BIOS:

Driver provider:

Criver wersion:

Driver date:

Maonitor 1

Disk volumes

Disk drives

R0 X Qw5 B O

Systemn Information  Burn In Results  Event Log  Termperature

Intel(R ) HD Graphics Family

Internal

1024ME

Intel Video BIOS

Intel Corporation

25.20.100.6373

11-18-2018

1920x1080x32 59Hz (Primary monitor )

C: Local Drive, \\?\Volume{f198h133-0000-0000-0000-100000000000}, MTFS, (237 93GE total, 194, 16GB free)
D: Local Drive, Vi Wolume {f2c6b6eS-e4de-4013-b13h-2f41024f306d), BRERIEER, MTFS, (3576.07GE total, 3576,
E: Local Drive, W2\ YolumefidbeSc7-2567-4ae0-8166-0e46694533aa), FTIEHER, NTFS, (3576.97GE total,

féﬁbﬂ

iR Model: MvMe MZ4LB3TBHALS-000 SCSI Disk Device Serial: NfA (Disk: 2, Size: 3576,98GB, Volumes: EJ)
ik Model: MWMe MZ4L B3TBHALS-000 SCSI Disk Device Serial: MfA (Disk: 1, Size: 3576,98GE, Volumes: D'){’

Dptical drives

Network

Ports

Mouse Port:

Keyboard Port:

USE xHCT HEERAYEHEEES ISR
- Logitech USE Keyvboard

USE YHCI BT TSI
Ready

- Logitech USB Optical Mouse:

: Model, MWMe SAMSUNG M2YPW256 SCSI Disk Device Serial: MNi& (Disk: 0, Size: 238.47GB, Wolumes: C)

Killer Wireless-nfafac 1535 Wireless Network Adapter (MAC: 9C:BE:D0:18:43:60)
Intel(R) Ethernet Connection {2) [219-¥ (MAC: 1C:1B:00:95: AF:94)

Killer E2500 Gigabit Ethernet Controller (MAC: 1C: 11
EBluetooth Device (Personal Area Network) (Speed: 3Mb/s) (MAC: 9CBE:DO:18:43:6E)

D95 AF9C)

PSf2 connector
P52 connector

USB host controllers and devices:

- Qualcornm Atheros QCAGLx4 Blustooth 4.1
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3.1.2 Disk test mode( 10 ways cycle test)

estVB.1P [m] x
File Edit Configuration Test QuickTests Help
E G x EI 23 |Current configuration ~ D ! @
System Information  Burn In Results Event Log  Temperature
Graphics - ~
Intel{R) HD Graphics 630
Chip Type: Intel(R) HD Graphics Family
DAC Type: Internal
Mernory: 1024ME
BIOS: Intel Video BIOS
Driver provider: Intel Corporation
Driver version: 25.20.100.6373) {3 BurninTest Preferences %
Driver date: 11-18-2018
Honitog) 1920x1080%-3 § Temp/Battery @ Sound & CPU B Printer  f Pre-Test
Disk volumes

“f Post-Test & Video Playback &) Tape

C: Local Drive, \{?\Volume{f158b18-0000-0000-00 % Serial ports % Parallelports Bl 2D Graphics (i 3D Graphics

D: Local Drive, W2\ volume [f2cebees-e4ds-4013-b1] & use RAM Plug- = 1 t BCl

E: Local Drive, \\PVolume{fdbese7-e567-4ae0-818 y 4 b [ |Mmogenen | LIREs
& Disk () Optical Disk [/ Logging /& Emors B Network

Disk drives Disk selection
HENS: Model: NYMa MZALEITEHALS-000 SCST Disk [ automatically select al fixed drives at the start of testing

BEEHS: Model: NyMe MZ4LE3TEHALS-000 SCSI Disk Drive Test Mode Threshold Filesize ™
gtaEiE: Model: NyMe SAMSUNG MZWPW256 SCSI Disl 00: [Physical disk C:] Not Testing
01: [Physical disk D:] Mot Testing
Optical drives 02: [Physical disk 1] Mot Testing
C: [Local drive] Mot Testing
D: BEETHREIR [Local drive] Default (Cydic) A 1.00 v
S ==
Edit details for drive: E: $7HSHEEE [Local drive]
Network Test this drive
Killer wireless-nfafac 1535 Wireless Metwork Adaptel Testmode |Default (Cydic) -
Intel(R) Ethernet Connection (2) 1219-v (MaC: 1C:1
Kiler E2500 Gigahit Ethernet Cantroller (MAC: 1C:18) File size (% of disk)
Bluetooth Device (Personal Area Metwork) (Speed: Slock size |4038 < kB
i Slow drive threshold MB/Sec (NA = No threshold warning)
Mouse Port: PS{2 connecto
Keyboard Port: PS/2 connecto Duty cyde override || % (or leave biank to accept defauit)
SMART options
USB host controllers and devices: Run self test and log SMART errars []
VIS #HCL 1EESE (R 128 Log bad sector increase 0

- Logitech USE Optical Mouse

- Logitech USE Keyboard

- Qualcomm Atheros QCAGLx4 Bluetooth 4.1
USE xHCT 18756+ 1R EHIER

B ][ o
Ready

3.1.3 24-hour Burn-in test PASSED

8 o — m) x
Corfiguration Test QuickTests Help
G x EI /a) |Current configuration ~ D ! @
System Information Burn In Results Event Log  Temperature
Results for DESKTOP-A77DCD3
Test configuration file:  LastUsed bitcf Status:  IDLE
| Start time: Mon Sep 30 09:03:10 2019 Stap time: Tue Oct 01 09:03:18 2019 Duration: 024k 00m 08s | ﬁ
Test Name Cyde Operations Errors  Last Error Description
Dk (D:) 1574 128 Trilion u] Mo errors

&EPDisk (E:) 1572 128 Trilian o Mo errors
[# Temperature - - a Mo errors

BurnlnTest test result X

[ view errors by categories

Ready
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4., Summary

4.1 M.3 NF1NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, I/0 speed, max. to 32Gbps.
4.3 PC802A adapter I/O performance is based on M.3 NFINVMe SSD.
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