%! MINERVA

S4035A/E Converter Card

Performance & Burn In Test Rev. 1.0

Table of Contents

1. Overview

2. Performance Measurement Tools and Results
2.1 Test Platform
2.2 Test target and Used SATA Ill / M.2 SSD
2.3 Install Hardware
2.4 BIOS & Windows 8.1 x64 OS environment setup
2.5 SSD I/0 Performance impact factors
2.6 CrystalDiskMark 3.0.1 x64 performance test
2.7 AS SSD Benchmark 1.7 performance test
2.8 ATTO Disk Benchamrk 2.47 performance test
2.9 AnvilBenchmark_V110_B337 Benchmark performance test

3. Burn In Tests and Results
3.1 BurnInTestv7.1 Pro burn in test

4. Summary



S4035A/E Converter Card

1. Overview

S4035A/E adapter, build in M.2 B-key connector 4-port. It used mini SAS SFF-8087 to SATA
7-pin 4-port cable to connect to M/B SATA Ill port.

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
0sS: Microsoft Windows 8.1 64bit OS

2.2 Test target: S4035A/E adapter and M.2 SSD(LITE-ON LGT-128M6G/128G

S4035A Adapter S4035E Adapter LITE-ON LGT-128M6G

2.3 Install Hardware
2.3.1 Insert M.2 SSDx4 into S4035A/E converter’s M.2 B-key connector, and then
with coppers, and screws to fix SSDs. (Please refer to the Installation Notes).
Connect S4035A/E converter to SATA lll Port of ASRock Z97 Extreme 6.

2.4 BIOS & Windows 7 OS environment setup
241 In UFI BIOS(Basic Input/Output Setup) — Change IDE Mode into RAID Mode
2.4.2 Install Windows 8.1 x64 OS.
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S4035A/E Converter Card

2.5 SSD I/O Performance impact factors
251 SATA 1/0 performance -- depending on the SSD Controller IC
2.5.2 SATA 1/0 performance - -depending on the NAND Flash IC.
2.5.2.1 Toggle DDR mode or ONFI synchronous NAND Flash IC, will show good
performance
2.5.2.2 Traditional asynchronous or SDR NAND Flash IC, will show poor
performance

2.6 CrystalDiskMark 3.0.1 x64 performance test
X:Benchmark (Sequential Read & Write / default = 1MB)
2.6.1 Used LITE-ON LGT-128M6G/128Gx4 in Z97 RAID 0 performance as below:

= CrystalDiskMark 3.0.1 x64 - ‘:'
() SEEE) =BT =|ENH) Language

5 v|[1000MB v||c: 5% (23/477GB) v
Read [MB/s] Write [MB/s]

sl i1511 1946.7

830.8 740.0
22.28 178.20
< 616.6 559.5

2.7 _AS SSD Benchmark 1.7 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16MB)
2.7.1 Used LITE-ON LGT-128M6G/128Gx4 in Z97 RAID 0 performance as below:

a AS SSD Benchmark 1.7.4739.38088 =

File Edit View Tools Language Help
C: Intel Raid 0 Yolume v

Intel Raid 0 Volume Read: Write:

1.0

iaStord - OK

359424 K- OK

476.96 GB

Seq 145567 MB/s 112628 MB/s
aK | 2090MB/s  59.82MB/s

4K-64Thrd  |538.51 MB/s . | 469.75 MB/s
Acc.time - 0052ms  0035ms

Score: BN e
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S4035A/E Converter Card

2.8 ATTO Disk Benchmark performance test
X:Benchmark (Sequential Read / default block size = 8MB)

2.8.1 Used LITE-ON LGT-128M6G/128Gx4 in Z97 RAID 0 performance as below:

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

NEENERNEIRT]

Dirive: I[-c-] vl [~ Force ‘Write Access v Direct 120
.  1/0 Comparizon
Transfer Size: 0.5 | o |81920 | KB =
I J I —I & Overlapped 140
Total Length: |255 ME vl © Meither
Lueus Depth: |4 vl
Controlled by:
<< Description »»
Test Result
Wit m— Read e Write Read
0s J1EE4  EBER1E
1.0 59904 131876
20 - 110628 256622
4.0 182345 488194
8.0 256745 1045544
16.0 291553 1283260
320 426163 1525547
E4.0 EEE395 1543503
128.0 933284 1581365
256.0 1028459 1615565
5120 1211466 1606596
1024.0 1265576 1669374
2048.0 1290555 1648866
4096.0 — 1278264 1438547
81920 p— 1278227 1567506
0 200 400 EBOO 500 1000 1200 1400 1600 1800 2000
Transfer Rate - MB / Sec

For Help, press F1 v

2.9 AnvilBenchmark_V110_B337
2.9.1 Used LITE-ON LGT-128M6G/128Gx4 in Z97 RAID 0 performance as below:

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

File ‘ Benchmarks | IO er | System Info | Settmgs| Test size [1GB |' | Drve Bl e ] v | Screenshot| Help

PTGl 3.5098ms|  2,048.0 284.92 ,139.68

[ odetoms| 205 [ENYRATY i
21,397.50 RITET)
wovs EETZDI ] 10241710 (] "
3.664.09 [IRICED
128K, m 1,920.15 m m 6,012.59

6,012.59
0P :
sove LT 25950 EEED
* [ 0.0601ms|  640.0 RRTAEPES) 64.97
Rurn write
404 56,066.16 [JEEEERD

4K QD6 115,389.65 450.74

Drives :
Notes :
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3. Burn In Tests and Results

3.1 BurnlnTest v7.1 Pro
3.1.1

w

File Edit Configuration

Test Quick Tests

system information for LITE-ON LGT-128M6G/128Gx4 as below:

BurnInTest V7.1 Pro

- oW

Help

EJ a9 G x Lﬂ £23 | Cument configuration v b ! 7]

Systern Information | Burm In ResLits

System summary
Windows 8 build 9200 (64-hit),

1k Intel(R) Core(TM) i5-4460 CPU @ 3.20GHz,

7.7GB RAM,
Intel(R) HD Graphics 4600,
477GE HOD,

General

System Name:

System Model:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Serial Number:
BIOS Manufacturer:
BIODS Yersion:
BIOS Release Date:

crPu

CPU manufacturer:

CPU Type:

CPUID:

Physical CPU's:

Cores per CPU:

Hyperthreading:

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:

Base Clock:
Muliplier range:

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

| L2 Cache:
| L3 Cache:

| [Ready

Event Log | Temperature

MIC

To Be Filed By O.E.M.
ASRock c
257 Extremet

EB0-44031700758

American Megatrends Inc.

P1.00

04/24/2014

GenuineIntel Online CPU comparison
Intel(R) Core(TM) i5-4480 CPU @ 3.20GHz
Farnily &, Modal 3C, Stepping 3

1

4
Disabled
IMX SSE SSE2 SSE3 SSSE3 SS5E4.1 S5E4.2 DEP PAE Intelsd WMX Turba AES

3199.3 MHz [Turbo: 3399.3MHz]

x¥32.0 [Turbo: x34.0]

100.0 MHz

Min: 8, Max hon turbo: ¥32 [Turbo: 4C: %32, 3C: %33, 20 %34, 1C: x34]

4% 32 KB
4x 32 KB
4 x 256 KB
6 MB

L =]
File Edit

Configuration Test Quick Tests

BurninTest V7.1 Pro

- o

Help

EJ 89 j x Lﬂ £33 Current configuration v D E @

System 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:

DAC Type:

Memary:

BIOS:

Driver provider:

Driver version:

Driver date:

Monitor 1:

Disk volumes

C: Local drive, NTFS, (476.62GB total, 453.35GE free)

Disk drives

7882MB
6557MB

4GB DDR3 SDRAM PC3-12800

Kingston 9905584-014.A00LF, serial#: 876230684, wk/fyr: 18/2014
1.5V, Ck: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Mot populated

4GB DDR3 SDRAM PC3-12800

Kingston 9905584-014, A00LF, whfyr: 18/2014

1.5V, Ck: 800.0MHz, Timings 11-11-11-28 (@ Max. freq.)

Not populated

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

Intel{R) HD Graphics Family

Internal

2304MB

Intel Video BIOS

Intel Corporation

10.18.10.3496

3-11-2014

1920x%1080%32 S9Hz (Primary monitor)

| sEts: Model: Intel Raid O Volume Serial: NfA (Disk: 0, Size: 476.96G8, Valumes: C) |

Optical drives
Ready
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S4035A/E Converter Card

3.1.2 show LITE-ON LGT-128M6G/128Gx4 Disk test mode(default -- 10 ways cycle test)

[+] BurninTest V7.1 Pro = =
File Edit Configuration Test QuickTests Help

E 5 D x 72 | current configuration v D . 0

System Information | Burn In Results | Event Log | Temperature|

M
emary (=] BurninTest Preferences n
Total Physical Memory: 7982MB
;vailahledphysi(al Memory: 6557MB il Temp/Battery ! & sound &ceu | EP Printer
lemory devices: o = T = wr | T
Slat 1: 4GB DDR3 D) & Pre-Test | ‘i Post-Test | # Video Playback
Kingston 9905 B Tape | % Serialpots | & Parallel ports | & 2D Graphics
15V, Ck: 800 | | (J 3D Graphics | @ UsB | & RAM | & Plug-in | (§
Slot 2: Not populated | | & Disk Optical Disk Loggin /& Errors Network
Slot 3: 4GB DDR3 SO ‘ @ s ‘ 9979 ] [ E!
Kingston 9905 Disk selection
1.5V, Ck: 800 [[] Automatically select all hard drives at the start of testing
Slot 4: Mot populated - —
Virtual Memory: Cpaosfie.syd Drive Test Mode Threshold File size SV
Graphics C: [Local drive] Default (Cycic) NA 100 N
Intel{R) HD Graphics 4600
Chip Type: Intel(R) HD Gr
DAC Type: Internal
Memory: 2304MB
BIOS: Intel Video BI < >
Driver provider: Intel Corporati Edit details for drive: C: [Local drive]
Driver version: 10.18,10,349 Test this drive
Driver date: 3-11-2014 -
Manitor 1: 1920x1080x32 Testmode |BEERRCH) vl
Disk volumes Flesize [1.00 | (% of disk) seekcount (100 |
C: Local drive, NTFS, (476.62GB total, 453.35G8 Blocksize 255 v \ KB
Slow drive threshold |0.0 | MB/Sec (NA =No threshold warning)
Duty cyde override | | % (or leave blank to accept defauit)
Disk drives SMART options
| sities: Model: Intel Raid O Volume Serial: /A D Run self test and log SMART errors []
Log bad sector inrease Bad sector threshold |20
Onotical drives r
BE EE | =@
Ready L

3.1.3 show LITE-ON LGT-128M6G/128Gx4 24-hour Burn-in test PASSED

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

E ‘5:' D x ) | Current configuration v‘ D . 0

Systern Information | Burn In Results | Event Log [Tamperature

Results for MIC

Test configuration file:  LastUsed.bitcfg Status:  IDLE

IStart time: Fri Jul 25 13:34:07 2014 Stop time: Sat Jul 26 13:34:15 2014 Duration:  024h 00m 085 I @
Test Name Cyde Operations Errors  Last Error Description
& Disk (C:) 178 1.828 Trilion 0 Mo errors

BurnInTest test result

[]view errors by categories

Ready

4, Summary

4.1 M.2SSD is SATA Ill Interface, 1/0O speed, max. to 600MB/s.
4.2 SA035A/E adapter I/O performance is based on M.2 SSD.
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