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R2096E SATA 3 to SATA 2-port & M.2 2-port RAID Card

1. Overview

R2096E RAID card offers SATA 3 interface, built-in 2-port SATA 7-pin connector & 2-port M.2 B
key connector, can be combined two SATA SSD into a RAID 0, RAID 1, JBOD mode.
This test report is based M.2 NGFF SSD x2, JBOD set as a benchmark.

2. Tools and Results of Performance Measurement

2.1  Test Platform
M/B : ASRock Z97 Extreme 6
CPU: Intel i5-4426, 3.2GHz/ 6M Cache/ LGA1150
Memory : Kingston KVR16N11S8/4, DDR3-1600MHz, 8G(4GB DIMM*2)
ATX Power : FSP RAIDER 550, 550W ATX, 12V V2.2 Power Supply
Graphic : 797 Chipsets built-in HD Graphics 4600
OS: Microsoft Windows 8.1 64bit OS

2.2 Test target: R2096E RAID Card and M.2 NGFF SSD(LGT-128M6G/128GBx2

2.3 Install Hardware
2.3.1 Insert M.2 SSDx2 into R2096E converter’s M.2 B key connector, and then with
coppers, and screws to fix SSDs. (Please refer to the Installation Notes).
Connect R2096E converter to SATA Ill Port of ASRock 297 Extreme®6.

2.4 BIOS & Windows 8 OS environment setup
2.4.1 |Install Windows 8.1 x64 OS.
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R2096E SATA 3 to SATA 2-port & M.2 2-port RAID Card

2.5 CrystalDiskMark 3.0.1 x64 performance test
X Benchmark (Sequential Read & Write / default = 1MB)
251 Used LITE-ON LGT-128M6Gx2 in JBOD performance as below:

= CrystalDiskMark 2.02x64 - ©
EEP H|EE HSEFM F|BEH) Z=S=ilanguage)

|5 v|[1000MB “||C: 10% (25/238GB) v|
Read [MB/s] Write [MB/s]

s | 411(9 \327.2
e\ 316.5 1215.4
wl23.15 47/70
W 134,99 195.70

2.6 _AS SSD Benchmark 1.7 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Used LITE-ON LGT-128M6Gx2 in JBOD performance as below:
da AS SSD Benchmark 1.7.4739.38088 = =

File Edit \View Tools Language Help
|C: ASMT109% Volume v

ASMT109%- Volume Read: Write:
21435
storahci - OK
359424 K- OK
23843 GB

Seq
4K
4K-64Thrd

Acc.time

Score:
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R2096E SATA 3 to SATA 2-port & M.2 2-port RAID Card

2.7 ATTO Disk Benchmark performance test
X:Benchmark (Sequential Read / default block size = 8MB)
2.7.1 Used LITE-ON LGT-128M6Gx2 in JBOD performance as below:

~

(== Untitled - ATTO Disk Benchmark = =
File View Help

D[ Q| SIR[ |2
Drive: I[-c-] vl I~ Force 'wiite Access ¥ Direct 1/0

. 140 Comparizon
Transfer Sige: - |t ~| KB =
ransfer Sge: [ 05 | 1o [s1320 | o Bt

Total Length: |258 ME 'l  Meither
Lueue Depth: |4 VI

Controlled by:

=

<< Diescription »»

Test Result
rite  — Fead m— Wit Read

22181 21120

42645 40501

FrOE0 73252
127524 127524
180869 193609
224778 ZFVET
259083 334707
290316 37011
F21126 333084
327422 419500
33140 462819
330585 467424
328365 443460
331400 445272
331400 433560

0 &0 100 150 200 250 300 350 400 450 500
Transfer Hate - MB / Sec

For Help, press F1 Y

2.8 AnvilBenchmark_V110_B337

2.8.1  Used LITE-ON LGT-128M6Gx2 in JBOD performance as below:
&) Anvil's Storage Utilities 1.1.0 (2014-January-1) - B

File | Benchmarks | [Ometer | System Info | Settings | Testsize 1GE |v | Drve =l e ] v | Screenshot| Help

Seq 4ME 10.2832ms |  2,048.0 97.25 388.98
oiosms| 2516 [NREVAN 201
4K D4 0.4762ms 4102 840043 [IIEXD
TES  isosems| 4104 [MENECEY 2.1 JGRYE
32K 0.2954ms 3,385.15 105.79

128K 0.7747Tms |  2,422.8) 1,290.84 [EEED 1,961.49
m 1,961.49

-
YT Goszsms| 0240 JEETEY  oszz)
® 11,783.26 [

4K.0D4 20,936.42 81.78

4K.0D16 4 S X 21,394.51

Fur write:
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R2096E SATA 3 to SATA 2-port & M.2 2-port RAID Card

3. Burn In Tests and Results
3.1 BurnlnTest v7.1 Pro
3.1.1 system information for LITE-ON LGT-128M6Gx2 in JBOD as below:

o BurnInTest V7.1 Pro = B
File Edit Configuration Test QuickTests Help

EJ :5 G x l_v'r_l 2% Current configuration v b ! @

Systern Information | Burn In Results | Event Log | Temperaturs

System summary

Windowes 8 build 9200 (64-hit ), Py
1 x Intel(R) Core(TM) iS-4460 CPU @ 3.20GHz, "
7768 RAM,
Intel(R) HD Graphics 4600,
23BGB HDD,
CDfDVDRW,
General
System Name: MIMERW B
System Model: To Be Filed By Q.E.M.
Motherboard Manufacturer: ASRock
Motherboard Model: 297 Extremnen
Motherboard Serial Number: EB0-44031700752
BIOS Manufacturer: Ametican Megatrends Inc,
BIOS Version: PL70
BIOS Release Date: 12f17/2014
CPU
CPU manufacturer: Genuinelntel Cnline CPU comparison
CPU Type: Intel(R) Core{TM} iS-4460 CPU @ 3.20GHz
CPUID: Farnity 6, Model 3¢, Stepping 3
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disabled
CPU features: MM SSE SSE2 SSE3 S5SE3 S5E4.1 S5E4.2 DEP PAE Intelod WMX Turbo AES
Clock frequencies:
Measured CPU speed: 3199.5 MHz [Turbo: 3399.5MHz]
Multiplier: ®¥32.0 [Turbo: x34.0]
Base Clock: 100.0 MHz
Muliplier range: Mir: %8, Max non turho: %32 [Turbo: 40 ¥32, 30 %33, 20 %34, 10 %34]
Cache per CPU package:
L1 Instruction Cache: 43%32KB
L1 Data Cache: 4132 KB
L2 Cache: 4% 256 KB
L3 Cache: & MB v
Ready
o BurnInTest V7.1 Pro - o IEN

File Edit | Configuration | Test Quick Tests Help

Ej :’5 G x L‘\Zl w3 |Current configuration v D E Q

System Information | Burn In Results | Event Log | Temperature

Memory )
Total Physical Memory: 7886MB
Available Physical Memory: 6634MB
Memory devices:
Slot 1: 4GB DDR3 SDRAM PC3-12800

Kingston 9905584-014, A00LF, serial#: 876230634, wk/fyr: 18/2014
1.5V, Clk: B00.0MHz, Timings 11-11-11-28 (@ Max. freq.)
Slot 2: Not populated
slot 3: 4GB DDR3 SDRAM PC3-12800
Kingston 9905584-014.A00LF, wkiyr: 18{2014
1.5v, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Slot 4: Mot populated

Virtual Memory: C\pagefile.sys (alocated base size 1920MB)
Graphics

Intel(R) HD Graphics 4600 \‘a

Chip Type: Intel{R) HD Graphics Family

DAC Type: Internal

Mernory: 2304MB

BIOS: Intel video BIOS

Driver provider: Intel Corporation

Driver version: 10.18.10.3496

Driver date: 3-11-2014

Monitor 1: 1920%1080%32 59Hz (Primary rmonitor)

Disk volumes

C: Local drive, NTFS, (238.14GB total, 213.34GE free)
D: Optical drive

Disk drives

I iR, Model: ASMT109%- Volume Serial: 0123456789 (Disk: 0, Size: 233.48GE, Volumes: C)] {: :
&=y

Optical drives sl

Ready
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R2096E SATA 3 to SATA 2-port & M.2 2-port RAID Card

3.1.2

show JBOD SSD test mode(default cyclic -- 10 ways cycle test)

"5} BurnInTest V7.1 Pro = =
File Edit Configuration Test QuickTests Help
Eu ‘5’ [j x £33 |Current configration v | D . 0
Systern Information ‘Burn In Results | Event Log Temperature‘
Memor!
i (=] BurninTest Preferences ﬂ
Total Physical Memory: 7286MB
Available Ph?'su:al Memory: 6634MB [ Temp/Battery & Sound | @cru | Si F
Memory devices: * Pre-T I 2 Post-T # Video Playback
slot 1: 4GB DDR3 SO b Prozlost | ol Poshlest ieo Playbac
Kingston 0005 | | B Tape | % Serialports | < Parallelports | & 2D Graphics
1.5V, Ck: 800, | (P 3D Graphics | @ USB | &F RAM | & Plug-in | (8 Management
Slot 2: Mot populated &P Disk Optical Disk | Loggin ®\ Errors | Network
slot 3: 4GB DDR3 SDI © op sging [ & | &
Kingston 9905 Disk selection
1.5V, Ck: 800 ] Automatically select all hard drives at the start of testing
Slot 4: Not populated
Virtual Memory: Ci\pagefie.sys Drive Test Mode Threshold  File size SV
Graphics C: [Local drive] Default (Cycic) NA 100 N
D: [Optical disk] Not Testing
Intel(R) HD Graphics 4600
Chip Type: Intel(R) HD Gr
DAC Type: Internal
| Memory: 2304MB
| BIOS: Intel Video BI < >
| Driver pravider: Intel Carporati Edit details for drive: C: [Local drive]
| Driver version: 10.18.10.349¢ Test this drive
| Driver date: 3-11-2014 ’
Monitor 1: 192041080x3 Testmade |Default (Cycic) v
Disk volumes File size [1.00 (% of disk) Seek count | 100
C: Local drive, NTFS, (238.14GB total, 213.34GE Block size |256 v KB
D: Optical dri
plicel citve Slow drive threshold [0.0 | MB/Sec (NA = No threshold warning)
Duty cycle override | % (or leave blank to accept default)
Disk drives SMART options
TR Model: ASMT 109x- Volume|Serial: 0123456 Run self test and log SMART errors ]
Log bad sector increase Bad sector threshald |20
Optical drives -
Bz || = e
Ready

3.1.3 show LITE-ON LGT-128M6Gx2 in JBOD 24-hour Burn-in test PASSED

©

File Edit Test QuickTests Help

E} g’ [j x ) Current configuration v D . 0
Systemn Information ‘ Burn In Results \Event Log | Temperature

Results for MINERVA

BurnInTest V7.1 Pro

Configuration

Test configuration file: LastUsed.bitcfg

Status:  IDLE

| Start time: Sun Mar 22 10:39:05 2015 Stop time: Mon Mar 23 10:39:13 2015 Duration: 024h 00m 08s | ﬁ
Test Name Cyde Operations Errors  Last Error Description
&PDisk (C:) 282 1.662 Trilion o No errors

BurnInTest test result

[]view errors by categories

Ready

4. Summary

4.1 R2096E is SATA Il Interface, I/O speed, max. to 600MB/s.
4.2 R2096E adapter I/0 performance is based on M.2 NGFF SSD.
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