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1. Overview

This riser card has built-in Slimline SAS(SFF-8654) 8i connector and M.2 M-key connector dual
ports, which can be inserted into M.2 or M.3 NVMe SSD. It is designed for use by supporting
bifurcation AIC and SFF-9402 pinout RAID Card.

2. 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: PEO804 PCle x8 to Slimline SAS 8i Adapter

Cable: SFF-8654(Slimline SAS 8i) to SFF-8654(Slimline SAS 8i)Cable
Adapter: PC892A SFF-8643 4X to M.2/M.3 Adapter dual ports
0S: Microsoft Windows 10 64bit OS

2.2 Test target: PC892A adapter and M.3 NF1 4TB & M.2 960GB NVMe SSD

PC892A

Slimline SAS 8-Lane to M.2/M.3 NVMe SSDx2 Adapter
PE0804 R p '
PCle x8 to Slimline SAS (SFF-8654) 8-Lane Adapter I .

MIC74-8801
Slimline SAS 8-Lane to Slimline SAS 8-Lane Cable

M.2 NVMe SSD (22110)

M.3 (NF1) SSD
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2.3  Install Hardware

First inserts the M.3 and M.2 SSD into the PC892A riser card M.2 connector, then with
copper nuts, and screws to fix SSDs. (Please refer to the Installation Notes). To connect
the PC892A adapter to the PCle to SFF-8654 8i AIC card using the MIC74-8801 Cable, and
Plugs PE0804 AIC card into GIGABYTE X570 AORUS MASTER.

2.4 BIOS & Windows 10 OS environment setup

2.4.1 Primary NVMe SSD install Windows 10 OS.
2.4.2 M.3 and M.2 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.2 NF1 NVMe LITEON / 960GB in Drive D: performance as below:
E CrystalDiskMark 6.0.2 x64 — >

BEF) F:E(S) WEEE(T) JMIB(H) FZ=(Language)

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

@ 2327.6
& 1180.1
& 518.4
& 48.73

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

E CrystalDiskMark 6.0.2 x64 — X
BEF) 2|E(S) HEEXE(M) mIBEH) FS(language)

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

G 2823.9
& 1858.7
@ 519.9
\ii 47.31
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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.2 NF1 NVMe LITEON / 960GB in Drive D: performance as below:

4 AS SSD Benchmark 2.0.6821.41776 - X

Fle Edit View Tools Language Help
D: LITEON EP2-KE960 v|[16B ||

LITEON EP2-KB960 Read: Write:
9KW28P7
stornvme - OK
1024 K- OK
894 25 GB

M Seq

M 4K
M 4K-64Thrd
& Acc.time

Score:

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

&8 AS SSD Benchmark 2.0.6821.41776 - X

Fle Edit View Tools Language Help
E: MZALB3TBHALS-00003-001 vi[teB |

MZ4LB3T8HALS-0000 K Read: Write:
EFA80010
stornvme - OK
16384 K - OK
3576.98 GB

M Seq

M 4K

M 4K-64Thrd
M Acc.time

Score:
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2.7 ATTO Disk Benchamrk 3.05 performance test
2.7.1  M.2 NF1 NVMe LITEON / 960GB in Drive D: performance as below:

Drive: I[-d.] vl I~ Force Wiite Access V' Direct /0
- " 1/0 Comparison
Transfer Size:  |5128 lo |E4 MB
e | =l I =l & Overlapped /0
Total Length: |25G MB vI  Neither
Queuve Depth: |4 "I
Controlled by:
I =l
<< Description »»
Test Results
Wite  mm— Flead s Wite  Read
5128 6843 21760
1KE 24320 43384
2KB 79908 90945
4KB 273555 156984
8KB 495954 390840
16 KB 876511 537182
32KB 529753 1014624
B4 KB 921813 1659764
128KB 912847 2191108
256KB 817311 2257552
512KB 914378 2342952
1MB 916608 2247961
2MB 916608 2253532
4 MB 916608 2247381
BHMB 521102 2220633
12 MB 922746 2198106
16 ME 916608 2380215
24 ME 809750 2244513
32 MB 921403 2247981
48 ME 913407 2233637
64 MB 913045 2297124
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec
ATTD ATTO Disk Benchmark v3.05
wi, attotech,com

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

Drive: e vl I Force Wiite Access ¥ Diect!/0
- " 1/0 Compatison
Transfer Size: |512B ~ | o |64 MB -
e | =l I =l @« Overlapped |/0
Total Length: | 256 MB vI " Neither
Queuve Depth: |4 - I
Controlled by:
=l
<< Description >>
Test Results
Wite  — Read w— ‘Wite Read
512B 36480 38784
1KB 72740 77092
2KB 148041 153801
4KB 296366 306323
2KB 892166 530118
16 KB 1165426 1202290
32KB 1370733 2330853
64 KB 1952777 2592806
128KB 1954433 2684354
256KB pr— 1357852 2450813
512KB p— 1946157 2506276
1MB 1341303 2550136
2MB 1931669 2553653
4 MB 1940497 25539653
aMB 1340437 2553410
12MB 1943300 2553443
16 MB 1949334 2547197
24 Mg 1943800 2547043
B 1340497 2547137
v 1941363 2546902
BHE 1935832 2547157
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Transfer Rate - MB / Sec
ATTU ATTO Disk Benchmark v3.05
www, attotech, com
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2.8 AnvilBenchmark_V110_B337
2.8.1 M.2 NF1 NVMe LITEON / 960GB in Drive D: performance as below:

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

File | Benchmarks | IOmeter | Systeminfo |Settings§ Testsize 1GB ||| - [ dBIEBEE] | Sceenshot | Help

[ Read| Resplme| MBread __ToPS| Wbs|
Seq4MB 44291 1,771.63

| oosaams|  seon EERTEUVN 4640
SO oooi7ms| 21308 EPELERTY 17047
K016 148,936.98 581.79 JGTIEY
3K 8,011.45 250.36
126K 6,060.40 757.55

YR sisoms| 10240 PTIPT] o
4K 0.0232ms ¥ 1 1
640.0 43,176.92 168,66
3K 0D4 [FTN]  113,158.92 442.03
K a1 0.0790ms 202,479.39

10,113.37

1 0,,&3.37

Drives :
MNotes :

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 X

File | Benchmarks neter | System Info | Settings | Testsize 1GB [=]] e |e. FEEERE] VI Screenshot | Help

[ Read| Resptme] MBreadl ToPS| W]
Seq 4MB 585.14 2,340.57

: M| 00820ms| 5957 R PRETRT 47.65
4K.0D4 45,130.48 176.29
4K D16 160,696.14 627.72 GEIEY
2K 6,693.26 209.16
E  0.1651ms | 115109 [ECTERLY

YT 207azms| 10240 [NEPTIRTN 102644
AT 46415.37 181.31

4 a4 0.0287ms [ZIX] 13949548 §44.90

4K QD16 0.0428ms 374,016.35 1,461.00

14,168.81

14@.81

Drives :
Notes :
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3. Burn In Tests and Results

BurnlnTest v8.1 Pro

system information as below:

ﬁ; BurninTest V8.1 Pro (1010) - a X
File Edit Configuration Test QuickTests Help

RETNE el ) L)

System Information  Burn In Results EventlLog Temperature

oA
System summary
Windows 10 Enterprise Edition build 18362 (64-bit),
1 x AMD Ryzen 7 3700X B-Core Processor [3601.1 MHz], r
32GB RAM, AT
MNYIDIA GeForce 210,
113GB S50, 3577GE HDD, B34GE HOD,
General .
System Name; DESKTOP-7FB 1061
Motherboard Manufacturer: Gigabyte Technology Co., Lid.
Motherboard Model: X570 ADRUS MASTER
Motherboard Version: XX A
Motherboard Serial Number: Default string ¢
B108 Manufacturer: American Megatrends Inc.
BIOS Version: Fsl
BIOS Release Date: 08/02/2019 y O
BI0S Serial Number: Default string =¥ ’
CPU
CPU manufacturer: AuthenticAMD Online CPU comparisor
CPU Type: AMD Ryzen 7 3700X B-Core Processor
CPUID: Family 17, Model 71, Stepping O
Physical CPU's: 1 #
Cores per CPU: 8 &
Hyperthreading: Mot capable &
CPU features: MM SSE SSE2 SSEJ SSSE3 SSE4. 1 SSE4.2 SSE4a DEP PAE AMDG4 AES Turbe
Clock frequencies:
Measured CPU speed: 3E01.1 MHz
Cache per CPU package:
L1 Instruction Cache: 16 x 32 KB
L1 Data Cache: 16 x 32KB
L2 Cache: 16 x 512 KB
L3 Cache: 32 MB v
Ready
2 BurninTest V8.1 Pro (1010) - O X
File Edit Configuration Test Quick Tests Help
E' G x a £33 |Current configuration ~ ’ . 9
System Information  Burn In Resuits EventLog Temperature
Memory £ 74 4 A
Total Physical Memory: 32556MB / S |
Available Physical Memory: 25539MB / _’/
Memory devices: /i
slot 1: 15GE DOR4 SDRAM PC4-21300
1.2¥, Clk: 1333.3MHz, Timings 19-19-19-43 (@ Max. freq.)
Slot 21 16GE DOR4 SDRAM PC4-21300

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

Slot 3: Mot populated Q
2

slot 4 Mot populated

Virtual memory: C:\pagefile.sys (alocated base size 4864MB) o
Graphics <

NVIDIA GeForce 210 >

Chip Type: GeForce 210 [

DAC Type: Integrated RAMDAC > &

Mermary: 512MB E

BICS: Wergion 70,18.64.0.5

Crriver provider: MNYIDIA

Driver version. 21.21.13.4201

Driver date: 11-14-2016

Manitor 1: 1920108032 59Hz (Primary monitor)

Disk volumes g
—— i
C: Local Drive, WWolume{ Sactheca-0000-0000-009e-b33e00000000 1, NTFS, (117, 26GE total, 69.58G8 % X

D: Local Orive, WoWolume{6 7b2d8es-0000-0000-0000- 1000000000001, ¥ EEERE, NTFS, (394.25G8 6,13
E: Local Drive, WoWolume{c11b8394-fa3e-42fd-befe-c2bb09d 15 14f 1, S RITRE, NTFS, (3576.97GE total, 357&.78C

Disk drives
REERAE Model: Crucial_CT128M5505503 Serial: 14230C320185 ([Disk: 0, Size: 119, 24GE, Yolumes: C) @

HERHR Model: MZ4LB3ITBHALS-00003-001 Serial: NA (Disk: 2, Size: 3576,98GB, Yolumes: E)
REERHE Model: LITEON EP2-KB2E0 Serial: M/A (Disk: 1, Size: B4, 2568, Yolumes: D)

Ready
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Disk test mode( 10 ways cycle test)

& BurninTest V8.1 Pro (1010) —

] =
File Edit Configuration Test Quick Tests Help
E} g’ G x a (= | Current corfiguration ~ m
System Information Burn In Result@ BurninTest Preferences *
M::l:::hvgicd Memory: & Temp/ Battery & Sound 4 CPU  5F Printer  .f Pre-Test
Available Physical Memory: < Post-Test &L Video Playback &4 Tape

C: Local Drive, WeiWolumef 9actb
O Local Drive, YWWolume{&7b2
E: Local Drive, WWWolume{c11bg

Slows drive MB/Sec (NA = No threshold

Duty cycle override l:l % (or leave blank to accept default)
SMART options

Disk drives Run self test and log SMART errors[]

R Model: Crucial_CT128M5!

RS Model: MZALE STEHALS-O
BEBRENR: Model: LITECON EP2-KB96|

Log bad sector increase Bad sector |20

Memory devices: % Serial ports 4 Parallel ports N >p Graphics EED Graphics
Slot 1; & uss & RAM & Plug-in (% Management # PCle
¥ Disk | &) Optical Disk . Logging /& Errors  ™w Network
slot 2: Disk selection
[]Automatically select all fixed drives at the start of testing
Drive Test Mode Threshold  File : A~
Slotsd 00: [Ph | disk NTFS C: Not Testi
Sl 01: [Physmal dfsk D: ! Nut Test!ng
Virtual memory: ¢ [Physical disk D:] ot Testing
A 02: [Physical disk E:] Not Testing
Graphics C: [Local drive] Not Testing
NVIDIA GeForce 210 D: ENtETETSRE [Local drive]  Default (Cydlic) NA 1.00
Chip Type: E: FriRERRRR [Local drive]  Default (Cydlic) NA 1.00 ¥
DAC Type: < >
Memory: Edit details for drive: E: FTREIEE [Local drive]
BIOS: Test this drive
Criver provider: _
Driver version: Test mode ‘Defauﬂ () e
Driver date: File size % of disk) Seek count
Monitor 1:
Disk volumes Block size 8

[ w2 | =s | =
Ready
24-hour Burn-in test PASSED
& BurninTest V8.1 Pro (1010) — O X

File Edit Configuration Test Quick Tests Help

B0 RO Do - EO
System Information  Burn In Results EventLog TemperatLre
Results for DESKTOP-7FB106L

Test configuraton fle: Lastsed bitcfg

Status: DLE

Start tme: Tue Dec 31 15:32:07 2019 Stop tme: Wed Jan 01 15:32:15 2020 Curation: 0240 OC
Test Name Cycle Operations Errors  Last Error Description
“plisk (D) 1151 23.731 Trilion 4] Mo errors
“pDisk (E:) 297 26.658 Trilion 0 Mo errors
& Temperatre - - 0 Mo errors
BurninTest test result X

D View errors by categories

Ready
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4. Summary

4.1 M.3and M.2 NVMe SSD is PCl-e Gen 3 / 4 Lane Interface, /O speed, max. to 32Gbps.
4.2 PC892A adapter I/O performance is based on NVMe SSD.
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