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1. Overview

This riser card has built-in OCulink(SFF-8612) 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: PD803A SFF-8612(OCulink) 8-Lane to M.2/M.3 Adapter dual ports
Cable: SFF-8643(MINI SAS HD) 8-Lane to SFF-8612(0OCulink) 8-Lane Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: PD803A adapter and M.3 NF1 Samsung MZ4LB3T8HALS-000 4TB NVMe SSD

Model No. - PDB03A

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

tiugsi vic. - MICT 2-9701
Mini 545 HD 8-Lane to OCulink &-Lane Cable

M.3 (NF1) SSD
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2.3 ___Install Hardware

First insert the M.3 NF1 SSD into the PD803A riser card M.2 connector, then with copper
nuts, and screws to fix SSDs. (Please refer to the Installation Notes). To connect the
PD803A adapter to the Broadcom HBA 9400-8i AIC card using the MIC72-9701 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 — X
BEF) =TS ®H=ZH(M) HBEH) H=(language)

iﬂiﬂsnﬁds
iﬂﬂ-# 444.3
\i2) 24469 1142

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

B CrystalDiskMark 6.0.2 x64 — ¥

BEF =TEE) ®E=FEM #HEMH) E=(language)

5 v][1cB  v|[E: 0% (0/3577GB) V|
Read [MB/s] Write [MB/s]

& 2818.6
& 1649.3
sille 494-6
& 32.94
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2.6 _AS SSD Benchmark 2.06 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:

L4 AS 55D Benchmark 2.0.6821.41776 - *

Fle Edit View Tools Language Help
D: NVMe MZALEITBHALS-O00SCSIDL v |1GB ||

NVMe Read: Write:
0010

tSas35 - OK
16384 K - OK
3576.98 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

2.6.2 M.3 NF1 NVMe Samsung PM983/4TB in Drive E: performance as below:
4 AS 55D Benchmark 2.0.6821.41776 — *

Fle Edit View Tools Language Help
|E: NVMe MZALB3TBHALS-000 SCSI i v | 1GB ||

NVMe Read: Write:
o010
tSas35- 0K
16384 K- OK
3576.98 GB

Seq
4K
4K-64Thrd

Acc.time

Score:

Minerva Innovation Company 5




PD803A Rev1.0 Converter Card |

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} >

File View Help

D[=|d| SR+ 2w
Drrive: I[.d.] - I~ Force Wiite Access ¥ Direct1/0

Transfer Size: |512 E ;I ta |54 WE LI ((: IDf'D anmpa‘:;i‘sfg
*+ Overappe:

Tatal Length: |255 ME - " Meither
Oueue Depth: |4 vl

Contralled by

<< Description »»

Test Resul
it — Read e Wfrite Read

51072 54352
101153 103032
198729 216174
383516 431325
TEESES 811450

1335425 1580512
1385382 2509522
1985382 2592806
1969079 2717122
1962627 2295586
1968964 2518653
1954627 2617245
1964161 2597762
1936474 25245934
1954627 2591332
1967622 2554533
1959382 2578567
1962811 2578263
1959382 2570567
1964753 2577362
1954627 2568760

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

ATTO Disk Benchmark v3.05
e, attotech. com

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

B Untitled - ATTO Disk Benchmark - ] X

File WView Help

D|=Q| S|l
Dirive: [-e] vl I~ Farce Wiite ficcess ¥ Diect /0

= 1/0 Comparizon
Transfer Size: [5128 v|to [BamE  +] O P

Total Length: | 256 MB vl  Neither
DOueue Depth: |4 -

Controlled by:

=

<< Description »»

Test Result:
Wit m— Read me Wiite Read

G0EBI 545719
100644 102836
197705 216174
386744 431325
TR4321 823738

1336031 1580512
1982161 2525865
1930333 2615672
1386857 2682751
1386857 2263154
1973730 2458443
1968964 2559653
1964161 2553410
1364161 2553410
1964161 2553410
1967622 2559443
1968364 2559653
1967622 2563443
1964161 2559653
1360030 2546502
1964161 2553410

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

ATTO Disk Benchmark +3.05
ATTD e, attotech.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 s

File | Benchmarks | |Ometer | System Info | Settings | Testsize |'|GB |T|| Drive |IEI dFFIEHEER] V|| Screenshot| Help

Seq 4MB 504.43 2,017.73
a* | 0.1102ms| 4432 9,077.39 35.46
4 QD4 38,526.64 150.49
ZETMN  oossems| 75097 [RCIETERY  coz7s AR
5,10.42 [IREX
128K 4,578.78 572.35

M witten| " 10pS| MB/s
Seq 4ME m-m 454.71 1,818.83
4 0.0324 X 2 .
ms 640.0 30,890.72 120.67 —
4,004 640.0 91,973.20 359.27
4K QD16 0.0423ms TN 378,219.91 1,477.42

12,528.25

1228.25

Drives :
Notes :

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 | IOmeter | System Info | Settings | Test size |1GB |*|| Drive |IEI e BTREER] V|| Screenshot| Help

s03.94 [IEEIDE
' | 0.1113ms | 4388 8,987.26 35.11
3747285 ]
CCCE  0.0983ms | 7,951.6 R TPRTYET 636.12 LTI
SR 0iooims| 29557 TR 57,
456277 D

Resp. time MB written MB/s

PTCEN  2.1328ms|  1,024.0| 468.86 1,875.46
640.0 30,040.16 117.34 —

4 004 0.0420ms 640.0 95,324.16 372.36

40016 0.0430ms 640.0 371,927.03 1,452.84

12,522.20

1222.20

NVMe MZ4LB3TBHAL
Drives :

Motes :
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3. Burn In Tests and Results

PD803A Rev1.0 Converter Card

3.1 BurnlnTest v8.1 Pro
3.1.1

system information as below:

& BuminTest V& 1 Pro (1010)

File Edit Configuration Test

Quick Tests  Help

System Information  Burn In Results

System summary
windows 10 Enterprise Edition build

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

General

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

BIOS Versiorn:

BIOS Release Date:

BIDS Serial Number:

cPU

CPU manufacturer:
CPU Type:

CPUID:

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

1 x Intel(R) Cora(TH) i7-7700 CPU @ 3.60GHz,

BHORQREmomm > BO

Event Log Temperature

18362 (64-4it),

DESKTOR-A770C03
Gigabyte Technology Co., Ltd.
Z270X-Gaming 8

Hat
Default string
American Megatrends Inc.

[
12{13/2016
Z270X-Gaming 8

Genuinelntel Online CPU comparison
Intel(R) Care(TM) [7-7700 CPU @ 3.60GHz
Family &, Model 9E, Stepping 9

1

4
Enabled
MM SSE SSE2 SSE3 SS5E3 S5E4.1 SSE4.2 DEP PAE Intelgd WMX SMX AES

File Edit Configuration Test Qui

ick Tests  Help

Measured CPU speed: 4003.1 MHz
Cache per CPU package:
L1 Instruction Cache: 4% 32 KB 4;’{{
L1 Data Cache: 4% 32KB 5
L2 Cache: 4 x 256 KB
L3 Cache: amMe
Memory
Total Physical Memory: 16301MB
Axailable Physical Memory: 13881ME
Memory devices:
slot 1: SGE DDR4 SDRAM PC4-19200
1.2V, Che: 1200.5MHz, Timings 17-17-17-39 (@ Max. freq.)
Slot 2: BGE DDR4 SDRAM PC4-19200
v
Ready
& BuminTest V8.1 Pro (1010) - (] X

Driver provicer:
Criver version:

RH0R Qoo | 58O

Systern Information  Burn In Results  Event Log  Temperature

1.2V, Clk: 1200,5MHz, Timings 17-17-17-39 (8 Max. freg.)

Slot 3: Mot populated
Slot 4: Mot populated
Virtual memory: Chpagefie.sys (alocated base size 2944MB)Y
Graphics -
Intel(R) HD Graphics 630
Chip Type: Intel{R) HD Graphics Family
DAC Type: Internal
Memory: 10z24ME
BIOS: Intel Wideo BIOS

Intel Corporation
25,20.100.6373

Driver date: 11-18-2018
Monitor 1; 1920x1020x32 S9Hz (Primary monitor)
Disk volumes (\ ‘
C: Local Drive, W2y Volure{f195b18a-0000-0000-0000- 1000000000003, MTFS, (237.93G8 total, 194,23GE fraéj) =
D: Local Drive, \?\Wolume{d92cd9ce-8e0d-446e-a17a-925b39ded2se, HiBRILE, NTFS, (3576.97GB tatd, 76 )
E: Local Drive, \\P\olumel70955e39-123f-4020-b970-3243afd2 1363}, BFHEmEEE, NTFS, (3576.97G8 total, 3576.76
¢ NI URK
G

Ve
Disk drives )

BEfES: Model: NvIMe MZALB3TBHALS-000 SCSI Disk Device Serial: NfA (Disk: 2, Size: 3576.98GB, Yolumes: E)
BEAERE: Model: NvMe MZ4LESTSHALS-000 SCSI Disk Device Serial: N/A (Disk: 1, Size: 3576.98GE, Ydlumes: D)
Mol WiMe SAMSUNG MZWPW256 SCSI Disk Device Serial: M2 (Disk: 0, Size: 238.47GE, Volumes: C

Optical drives

Netwark
Killer Wireless-nfafac 1535 Wireless Netwiork Adapter (MAC: OCBE:D0:18:43:6D)
Intel{R) Ethernet Connection (2) 1219-v (MAC: 1C:18:00:95:AF:94)
Kiler E2500 Gigahit Ethernet Contraller (MAC: 1C:1B:0D:05:AF0C)
Bluetooth Device (Personal Area Network) (Speed: 3Mbys) (MAC: 9CBE:DD:18:43:6E)
Ports

Mouse Port:
Keyboard Port:

PSf2 connector
Psf2 connectar

USE host controllers and devices:
USE xHCT 1EESHE 1845

Ready
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3.1.2 Disk test mode( 10 ways cycle test)

3 BurninTest V8.1 Pro (1010 — o x

Fle Edit Configuration Test QuickTests Help

B9 0 X Qo G - > 0O

System Information  Bum In Results  Event Log  Temperature
1.2V, Ck: 1200.9MHz, Timings 17-17-17-39 (@ Max. freq.)

~
Slot 3: Mot populated
slot 4: Mot populated
Virtual memory: C\pagefile sys (allocated base size 2044ME)
Graphics
Intel(R) HD Graphics 630
Chip Type: InteliR) HD Graphics Farnily
DAC Type: Internal
ey e |13 BuminTest Preferences
BIOS: Intel Video Bl =
Driver provider: Intel Corporal <@ Post-Test @ Video Playback & Tape
Driver version: 25.20,100.63 % Serial ports 4 Parallelports B 2D Graphics  (J§ 3D Graphics
Driver date: 11'18'2018/ & use & raM & Plug-in 8 Management ™ pcie
ey 38 1920A080E 5 Temp/Battery @ Sound  4&F CPU (B Printer 4 Pre-Test
Disk volumes & Disk (2 Optical Disk Logging /& Emors  Pm Network
C: Local Drive, \\?\Volume{f198b183-0000-0000- Disk selection
D: Local Drive, Y\ 2\Volume{d92cdocs-8e0d-446e: O ly sel 1 fixed ch e ¢
E: Local Drive, \\P\Volume{70955e39- 123f-4920. Automatically select all fixed drives at the start of testing
Drive Test Mode Threshold  File size  *
Disk drives 00: [Physical disk C:] Not Testing
BiREHE: Madel: NyMe MZ4LB3TSHALS-000 SCS10) 0L: [Physical disk D:] Not Testing
: Mocel: NyMe MZ4LBITBHALS-000 SCSI D) 02: [Physical disk E:] Mot Testing
: Model: NyMe SAMSUNG MZVPY256 SCST C: [Local drive] Mot Testing
D: TR [Local drive] Default (Cydic) NA 1.00 v
- prArRTETE R e 2 e wem ea e
Optical drives >
Edit details for drive: E: $fIETHER [Local drive]
Test this drive
Testmode | Default (Cydic) ~
Network File size (% of disk) Seek count | 1
Killer Vireless-nfafac 1535 Wireless Metwork Adap Blocksize 4036 - KB
Intel(R} Ethemet Connection (2) [219- (MAC: 1 Slow drive threshold [0.0 | M8/Sec (NA = No threshold warning)
Killer E2500 Gigabit Ethernet Controller (MAC: 1C: -
Bluetooth Device (Personal Area Network) (Speet Duty cyde override l:l % (or leave blank to accept default)
Ports SMART options
Run self test and log SMART errors []
Mouse Port: P52 conneg bad
Keyboard Port: PSf2 conneg Log bad sector increase 2

USB host controllers and devices:
USE ¥HCI 8560 IRIT5 88

3 w8
Ready

3.1.3

N

4-hour Burn-in test PASSED

File Edit Configuration Test QuickTests Help

B0 % [ e 8O

System Information Bum InResults  Event Log  Temperature

Results for DESKTOP-A77DCD3

Test configuration file:  LastUsed.bitcfg Status:  IDLE

I Start time: Thu Sep 26 16:18:43 2019 Stop time: Fri Sep 27 16:18:51 2019 Duration:  0z24h 00m 08s I
Test Name Cyde Operations Errors  Last Error Desaiption
EPDisk (D) 1568 128 Trilian [u] N errors

EPrisk (E:) 1565 128 Trilian 0 MNoerors

[# Temperature o Mo errors

BurninTest test result

X

[ view errors by categories

Ready
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4, Summary

4.1 M.3 NF1 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, 1/0 speed, max. to 32Gbps.
4.2 PDB803A adapter I/O performance is based on M.3 NFINVMe SSD.
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