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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 interface SSD into a RAID 0, RAID 1, JBOD mode.
This test report is based M.2 NGFF SSD x2, RAID 0 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
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2.3 Install Hardware
2.3.1 Insert M.2 SSDx2 into R2096E converter’s M.2 M key connector, and then with
coppers, and screws to fix SSDs. (Please refer to the Installation Notes).
Connect R2096E converter to SATA Il Port of ASRock Z97 Extreme6.

2.4 BIOS & Windows 8 OS environment setu
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 RAID 0 performance as below:

= CrystalDiskMark 3.03x64 - O
EEFP =REE HSEET =EH) H=S(languags)

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

= 502.6 389.0
ez 1304.8 1393.1
weli24.21168/18
W 35.66 1104.9

2.6 _AS SSD Benchmark 1.7 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16 MB)
2.6.1 Used LITE-ON LGT-128M6Gx2 in RAID 0 performance as below:

F AS SSD Benchmark 1.6.4237.30508 = = “
File Edit V\iew Tools Language Help
|C: ASMT109x- Fast v/l

ASMT109x- Fast Read: Write:
21435
storahci - OK
359424 K- 0K
23848 GEB

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 RAID 0 performance as below:

-

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

D|=(Q| S| 2 %

Dirivve: I[.C.] vI [ Force ‘wiite Access v Direct 140
. 10 Comparison
Transfer Size: 05 | o |31920 ~| KB =
I —I I —I @ QOverlapped 1/0
Total Length: |258 ME VI " Meither
Hueue Depth: |4 vl
Controlled by:
<< Description »»
Test Result
‘it m— Read m— Wwiite  Read
05 22727 21450
1.0 43156 41472
20 21241 77185
40 146805 136947
80 220703 217710
16.0 272531 282699
320 308575 361977
£4.0 3E5570 421715
1280 389338 461270
286.0 404483 477944
512.0 408488 495954
1024.0 - 411170 526344
2048.0 . 387166 518715
4056.0 . 405841 518715
g152.0 . 408488 519971
0 100 200 300 400 500 GO0 700 800 900 1000
Transfer Rate - MB / Sec

For Help, press F1 Y

2.8 AnvilBenchmark_V110_B337

2.8.1  Used LITE-ON LGT-128M6Gx2 in RAID 0 performance as below:
(2] Anvil's Storage Utilities 1.1.0 (2014-January-1) = B
File | Benchmarks | IOmeter | System Info ‘ Settings | Test size |1GE |v | Drive | = e ] W | Screenshot‘ Help

Seq 4MB

4K QD4

4k QD16
32k
128K

Seq 4ME
4k
4K QD4
4K 0016

B re2

8.7578ms|  2,048.0 114.18 456.74

[ odzems| 2001 [ENCECRY 051
BE T 572122 I
I 7512 EEED -
3.67.13 [
s BRI oy

2,294.40

[ izesims | 10240 JNNETYTY  seess
PEEEED EEE) . 15,073.64 58.88

25,643.35 100.17
| 0.628dms|  640.0 TV FT]

Run vurite
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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

o
File Edit Configuration Test

BurninTest V7.1 Pro

Quick Tests  Help

E.I :’9 E x l_ﬂ a8y Current configuration D ! @

System Information | Burn In Results

Event Log | Temperature

system information for LITE-ON LGT-128M6Gx2 in RAID 0 as below:

-

System summary @
windows 8 build 9200 (64-bit), Ly
1 x Intel(R) Core(TM) iS-4460 CPU @ 3.20GHz, |
7708 RAM,
Intel(R) HD Graphics 4600,
238GE HOD,
CDfDVDRW,
General
System Name: PC E
System Model: To Be Filed By O.E.M.
Motherboard Manufacturer: ASRock L.
Motherboard Model: Z97 Extremes
Motherboard Serial Number: EB0-44031700758
BIOS Manufacturer: American Megatrends Inc,
BIOS Yersion: P1.70
BIOS Release Date: 12/17/2014
CPU
CPU manufacturer: Genuinelntel  Cnline CPU comparison
CPU Type: Intel{R) Core(TM) i5-4460 CPU @ 3.20GHz
CPUID: Family &, Model 3C, Stepping 3
Physical CPU's: 1
Cores per CPU: 4
Hyperthreading: Disabiled
CPU features: MMx SSE SSE2 SSEZ SSSE3 S5E4.1 SSE4.2 DEP PAE Inteldd WK Turbo AES
Clock frequencies:
Measured CPU speed: 3199.6 MHz [Turbo: 2399.5MHz]
Multiplier: %32.0 [Turbo: x34.0]
Base Clock: 100.0 MHz
Muliplier range: Min: %5, Max non turbo: x32 [Turbo; 40 %32, 30 %33, 20 %34, 10 %34]
Cache per CPU package:
L1 Instruction Cache: 4% 32 KB
L1 Data Cache: 4% 32 KB
L2 Cache: 4 % 256 KB
L3 Cache: 6 MB v
Ready
o BurnInTest V7.1 Pro - o lEN

File Edit Configuration Test QuickTests Help

EJ 75 E x Lﬂ w3 Current configuration v D E @

Systemn Information | Burn In Results | Event Log | Temperature

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

Slot 1:

Slot 2:
Slot 3:

Slot 4:
Virtual Memory:

Graphics

Intel(R) HD Graphics 4600
Chip Type:

DA&C Type:

Mermnory:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

7886MB
6621MB

4GB DDR3 SDRAM PC3-12800

Kingston 9905534-014,A00LF, serial#: 876230684, wkiyr: 18/2014
1.5%, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max, freq.)

Not populated

4GB DDR3 SDRAM PC3-12800

Kingston 9905534-014, A00LF, wkiyr: 18/2014

1.5v, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Not populated

C:\pagefile.sys (allocated base size 1920MB)

Intel(R) HD Graphics Farnily

Internal

2304MB

Intel Video BIOS

Intel Corporation

10.18.10.3496

3-11-2014

19203 1080%32 S9Hz (Primary monitor)

C: Local drive, NTFS, (238.14GE total, 213.35GB free)

D¢ Optical drive

Disk drives

I e Model: ASMT 109x- Fast Serial: 0123456799 (Disk: 0, Size: 238.48GB, Valumes: C) |

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

3.1.2 show RAID 0 SSD test mode(default cyclic -- 10 ways cycle test)

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

E g’ G x A~ ‘Current configuration v D . 0

System Information | Burn In Results j Event Log | Temperature

Mi
e =] BurninTest Preferences ﬂ
Total Physical Memory: 7886MB
:‘vailabledphysical Memory: 6621MB | [§ Temp/Battery | ®sound | @cru 5P Printer
lemory devices: T o > _ =
slot 1: 468 DORS'SOR ‘ 4 Pre-Test J @ Post-Test | # Video Playback
Kingstan 9g05! | | 1B Tape % Serial ports | < parallelports | % 2D Graphics
1.5V, Ck: 800, | | (B 3D Graphics | @ USB | & RAM | ‘& Plug-in | (8] Management
Slot 2: Not populated| | | & Disk | @ Optical Disk | = Logging | /4 Errors | B Network
Slot 3: 4GB DDR3 SDR : @ e l 9979 E!
Kingston 9905 Dk e
1.5v, Clk: 800 [[] Automatically select all hard drives at the start of testing
Slot 4: Mot populated. N ;
Virtual Memory: C:\pagefie.sys Drive Test Mode Threshold File size SV
Graphics C: [Local drive] Default (Cyciic) NA 100 N
D: [Optical disk] Not Testing
Intel{R) HD Graphics 4600
Chip Type: Intel(R) HD Gr.
DAC Type: Internal
Mermnory: 2304MB
BIOS: Intel Video BI < =
Driver provider; Intel Corporati Edit details for drive: C: [Local drive]
Driver version: 10.18.10.349¢6 Test this drive
Driver date: 3-11-2014 -
Moritor 1: 1920x1080x32 Testmode |ERiCRN) 4
Disk volumes File size | 1.00 (% of disk) Seek count | 100
C: Local drive, NTFS, (238,14GB total, 213.35GE fi Blocksize 256 v |KB
D: Optical chive Slow drive threshold [0.0 MB/Sec (NA =No threshold warning)
Duty cyde override | | % (or leave blank to accept default)
Disk drives SMART options
Bt Modkl: ASMT 109x- Fast [Berial: 0123456789 Run seff test and log SMART errors []
Log bad sector increase Bad sector threshold |20
Optical drives | == ‘ ‘ BE pore
Ready

3.1.3 show LITE-ON LGT-128M6Gx2 in RAID 0 24-hour Burn-in test PASSED

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

& 50 R ¥ m o conarsen | B B @

System Information | Burn In Results | Event Log | Temperature

Results for PC

Test configuration file: LastUsed.bitcfg Status:  IDLE )
I Start time: Thu Mar 19 16:45:52 2015 Stop time: Fri Mar 20 16:46:00 2015 Duration: 024h 00m 08s] ﬁ
Test Name Cyde Operations Errors  Last Error Description
&PDisk (C:) 294 1.721 Trilion 1] No errors
BurnInTest test result n

["]view errors by categories

Ready

4, Summary

4.1 R2096E is SATA lll 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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