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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 SATA Ill 128GB 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 Crucial M550 CT128M550SSD1 2.5" 128GB

2.3 Install Hardware

2.3.1 Use two SATA 7pin cable, connect the two groups 2.5 "SSD to R2096E array
card, and then with coppers, and screws to fix SSDs. (Please refer to the
Installation Notes). using SATA 7pin signal cable, connect the array card to SATA
11l Port of ASRock Z97 Extreme6 M/B.

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)
2.5.1 Used Crucial CT128M550SSD1/128GBx2 in JBOD performance as below:
= CrystalDiskMark 3.03x64 = © -
BEF) HEE) REZET) HEBEH) ==language)

|5 wv|[1000MB “/||C: 10% (24/238GB) v
Read [MB/s] Write [MB/s]

\=1482.8 1331.4
=z 40816 200.3
wl24.40 183.72
Wi 3955 1165.3

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 Crucial CT128M550SSD1/128GBx2 in JBOD performance as below:
da AS SSD Benchmark 1.7.4739.38088 - O

File Edit Wiew Tools Language Help
| C: ASMT109%- Tolume al

ASMT109x% Volume Read: Write:
21435
storahci - OK
359424 K - OK
23848 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

Minerva Innovation Company



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 Crucial CT128M5505SD1/128GBx2 in JBOD performance as below:

-

(= Untitled - ATTO Disk Benchmark - ©
File WView Help

D|=(d| SR 2)

Dirives I[.C.] vl I Foice \Wiite Access ¥ Ditect /0
. " 140 Comparizoh
Transfer Size: 05 ¥ |to 81920 -| KB =
- I —I ° I —I  Overlapped /0
Total Length: |258 ME VI ' Neither
Bueue Depth: |4 vI
Controlled by:
<< Description »»
Test Result
frite  m— Read m— Write Read
0.5 44160 14003
1.0 81444 25982
20 - 135415 45623
4.0 291259  YE205
80 o 2673596 115395
16.0 323354 150226
320 298961 236377
64.0 313666 341677
128.0 312853 383508
Z56.0 _— 353374 449102
512.0 294337 439414
1024.0 334707 522502
2048.0 357913 527637
4036.0 305735 527637
g192.0 338364 513371
0 100 200 300 400 500 600 700 800 900 1000
Transfer Rate - ME / Sec

For Help, press F1 A

2.8 AnvilBenchmark_V110_B337
2.8.1  Used Crucial CT128M550SSD1/128GBx2 in JBOD performance as below:

() Anvil's Storage Utilities 1.1.0 (2014-January-1) = B

File | Benchmarks | IOmeter | System Info | Settings| Test size |1GB |v | Drive | =) v | Screenshot| Help

) T I e -7

LGB  8.5449ms|  2,0480) 11?03
585270 [ERE)

TCZM  o4tsoms| 4o MEEYSNTY  oror

4016 9,639.08 37.65 QGIGIEE]

385095 [EEED)

128K 2,004.26 m m 3,623.56

3,623.56
-
Seq 4ME 11.5938ms |  1,024.0] 86.25 345.01
#® [ 0.0394ms |
PN 2541244 99.27 N —

TE|  02342ms| 640, 68,347.39 266.98

Drives :
Notes :
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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

L =]

File Edit Configuration Test

BurnInTest V8.0 Pro (1037)

Quick Tests  Help

EJ :’5 G * L“:] LY Current configuration v & E @

Systemn Information | Burn In Results

System summary

Event Log | Termperature

Windows 8.1 Prafessional Edition build 9600 (64-hit ),
13 Intel(R) Core(TM) i5-4460 CPU @ 3.20GHz,

BGE RAM,

Intel(R) HD Graphics 4600,
238GE HDD,

CD/DVDRW,

General

System Name:
System Model:

Motherboard Manufacturer:

Motherboard Model:

Motherboard Serial Number:

BIDS Manufacturer:
BIDS Version:
BIOS Release Date:

cPu

CPU manufacturer:

CPU Type:

Codename:

CPUID:

Socket:

Lithography:

Physical CPU's:

Cores per CPU:

Hyperthreading:

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:

Base Clock:
Multiplier range:

Cache per CPU package:
L1 Instruction Cache:
L1 Data Cache:

L2 Cache:
L3 Cache:

Ready

o

File Edit Configuration Test

MINERWA

To Be Filed By O.E.M.
ASRock

Z97 Extremes
EB0-44031700758
American Megatrends Inc.
P1.70

12/17/2014

Genuinelntel Onling CPU comparison

Intel(R) Core(TM) i5-4460 CPU @ 3.20GHz

Haswel

Famiy &, Model 3C, Stepping 3

LGA1150

22nm

1

4

Disablec

MMXY SSE SSE2 S5E3 SSSE3 55E4.1 SSE4.2 DEP PAE Intelgd WMX Turbo AES

2199.2 MHz [Turbo: 3399.2MHz]

%¥32.0 [Turbo: x24.0]

100.0 MHz

Min: %2, Max non turbo: x32 [Ratio: 4C: %32, 3C: %33, 20 x34, 1C: x34]

4% 32 KB
4% 32 KB
4 % 256 KB
6 ME
BurnInTest V8.0 Pro (1037)
Quick Tests Help

EJ 75 E x L‘_ ) | Current configuration v D E Q

System Information | Burn In Reslts | Event Log | Temperature

Memory

Total Physical Memory:
Available Physical Memory:
Memory devices:

Slot 1:

Slot 2:

Slot 3:
Slot 4:
Yirtual memory:

Graphics

Intel{R) HD Graphics 4600
Chip Type:

DAC Type:

Mermory:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

7886MB
6798MB

4GB DDR3 SDRAM PC3-12800

Kingston 9905584-014. A00LF, serial#: 876230624, wk/fyr: 18/2014
1.5V, Clk: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

4GB DDR3 SDRAM PC3-12800

Kingston 9905584-014. A00LF, wkfyr: 18/2014

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

Not populated

Not populated

C\pagefile.sys (alocated base size 1920MB)

Intel{R) HD Graphics Family

Internal

2304MB

Intel Video BIOS

Intel Corporation

10.18.10.3496

3-11-2014

1920%1080x32 S9Hz (Primary monitar)

C: Local Drive, \\?\Wolume{3fc13131-e342-11e4-824b-806e6f6e6963H, NTFS, (238.14GB total, 214.41GB free)
D: Optical drive, \\?\Volume{3fc13135-2342-11e4-824b-806e6f626963}H,

Disk drives

I EEEE{E: Model: ASMT 109 Volurne Serial: 0123456789 (Disk: 0, Size: 238,48GE, Volumes: C)|

Optical drives

D: PIONEER DWD-ROM DWD-230P (CD/DVDRW)

Ready

Minerva Innovation Company

system information for Crucial CT128M550SSD1/128GBx2 in JBOD as below:
- oW

i




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

3.1.2 show 2.5” SSD/128GBx2 in JBOD SSD test mode(default cyclic -- 10 ways cycle test)

© BurnInTest V8.0 Pro (1037) = =
File Edit Configuration Test QuickTests Help

EJ 5’ G x ﬂ i) \Current configuration v D . 0

System Information | Burn In Results | Event Log | Temperature

Memory
Total Physical Memory: 789EMB
Available Physical Memory: 6798MB
Memory devices: [=] BurninTest Preferences
Slot 1: 4GB DDR3 SDR|
Kingston 9905 [ Temp/Battery | @ Sound Gy | B printer |
1.5V, CK; 500 $ Pre-Test & Post-Test @ VideoPlayback |
Slot 2: 4GB DDR3 SDR| - T -
Kingston 9905 & Tape % Serialports | 4 Parallel ports 2D Graphics |
1.5V, Ck: 800, | | (P 3D Graphics | @ UsB | & RAM | & Plug-in | (F Management |
Slot 3: Not populated & Disk | (© Optical Disk | = Logging | /\ Errors | Bw Network |
Slot 4: Mot populated )
Virtual memory: C\pagefie.sys Disk selection
Graphics [] Automatically select all fixed drives at the start of testing
Intel(R) HD Graphics 4600 Drive Test Mode Threshold  File size SV
Chip Type: Intel(R) HD Gra 00: [Physical disk NTFSC:]  Not Testing
DAC Type: Internal C: [Local drive] Default (Cydic) NA 1.00 N
Memory: 2304MB D: [Optical disk] Not Testing
BIOS: Intel Video BIC
Driver provider: Intel Carporatic
Driver version: 10.18.10.3496,
Driver date: 3-11-2014 < >
Monitor 1: 1920x1080x32, Edit details for drive: C: [Local drive]
Disk volumes Test this drive
C: Local Drive, \\P\Volume{3fc13131-2342-11e4-8: Testmode | Defaut (Cyclic) ¥
D: Optical drive, 1\?\volume{3fc13135-2342-11e4 File size [1.00 (% of disk) Seek count | 100
Blocksize |4096 v KB
Disk drives Slow drive threshold |0.0 MB/Sec (NA = No threshold warning)
| BRI Model: ASMT1009x- Volumel 0123456 Duty cyde override % (or leave blank to accept defauit)
SMART options
Run self test and log SMART errors [_]
Optical drives Log bad sector increase Bad sector threshold |20
D: PIONEER DVD-ROM DVD-230P (CD/DVDRW)
BT BE =
Ready

3.1.3 show Crucial CT128M550SSD1/128GBx2 in JBOD 24-hour Burn-in test PASSED

5] BurnInTest V8.0 Pro (1037) = =
File Edit Configuration Test QuickTests Help

= 59 D x ’3 £330 | Current configuration v D . o
| System Information | Burn In Resuits |Event Log Temperature |
Results for MINERVA

Test configuration file: LastUsed bitcfg Status:  IDLE

| Start time: Wed Apr 15 16:14:27 2015 Stop time: Thu Apr 16 16:14:35 2015 Duration: 024h 00m 08s | ﬁ
TestName Cyde Operations Errors  Last Error Description
&P0isk (C:) 1805 9.985 Trilion o Mo errars
|# Temperature - - Mo errors
BurnInTest test result H

[]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/O performance is based on SATA Il 2.5” SSD.
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