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AD905A M.2(NGFF) to SATA III Converter Card

1. Overview

AD905A adapters, support 67pin B key type connector to convert M.2(NGFF) SSD into SATA IlI
7+15pin standard interface.

2. Tools and Results of Performance Measurement

2.1  Test Platform
M/B : ASUS P8P67
CPU: Intel i5-2500, 3.3MHz/ 6G Cache/ 5GT
Memory:  Kingston KVR1333D3N9K2/4G, DDR3-1333MHz,4G(2GB DIMM*2)
ATX Power : TC START W500, 500W ATX,12V V2.2 Power Supplier
Graphic : MSI, R6700 / AMD HD 6700 Series
OS: Microsoft Windows 7 64bit OS

2.2 Test target: AD902A,D,F adapter and SSD(LITE-ON LGT-128M6G

AD905A AD905A + M.2 NGFF SSD Lite-on LGT-128M6G

2.3 Install Hardware
Insert M.2(NGFF) SSD(LITE-ON LGT-128M6G) into AD905A converter’s M.2 67pin B key
connector, and then with coppers, and screws to fix SSDs. Connect AD905A converter to
SATA 1l Port of ASUS P8P67 motherboard.
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AD905A M.2(NGFF) to SATA III Converter Card

2.4 BIOS & Windows 7 OS environment setup

CMOS Setup Utility = Copyright (C) 1984-2010 Award Softwara BIOS SETUP UTILITY
Integrated Peripherals Main

ard Driva (XHD) L ] Tterm Help Storage Configuration m
cunt

IDE

RAID

AHCI

PCH

BATA Pert-% Mative Mods = SATA configuration [Enhanced]
use Controllers

USHE Lagacy Funch Ose SATA mode
USD Storage Funct

Turbo SAT, B E

m“-sc:d.l:!lls o = ] Hard disk Write Protect [Disabled]
Onboard H/W LAN ) 1 Function LDE Detact Time Out (Sec) [35]

Green LAN
Options
IDE
RAID T Salect Scraan
HCI — Select Item
oS!Tf cmllm (=i 4| ARG Enter Go to Sub Screen|

* Smart LAN ID{XHD}]
Onboerd IDE Contr
Pie SATA a8 FL  General Heip

Onboard LAN Boot bie SATA as
Onboard USE 3.0 C D{XHD) Function

I Function FLO Save and Exit
ESC Exit

Tiwe t Move Enter: Salact +/-/PU/PD: Value Fi:Save ESC: Exit Fi: General Halp
F5 : Previous Values F& : Fail-Safe Defaults F7 : Optimirad Defaults w0261 [C) Copyright 1085-2000, Amarican Mogatrands, Inc.

2.4.1 In BIOS(Basic Input/Output Setup) — Change IDE Mode into AHCI Mode

2.4.2 Partition Alignment & 1/0 Alignment
Windows XP and Windows Server 2000/2003 start partition offset at 31.5KB (32,256
bytes). Due to this misalignment, clusters of data are spread across physical memory
block boundaries, incurring a read- modify-write penalty. As a result, the SSD
controller must write up to 200% more data to the flash than is sent from the host to
the drive.
When choosing a partition starting offset, Storage Systems recommends that system
integrators correlate the partition offset with the RAID stripe size and cluster size to
achieve optimal SSD I/0 performance. As following Figure shows an example of a
misaligned partition offset and an example of an aligned partition offset for Windows

Server.
Misaligned Partition vs. Aligned Partition
Misaligned Partition
0Ss
NAND Flash
Mem. Blocks
Aligned Partition
0os
NAND Flash
Mem. Blocks
Partition Offset RAID Stripe Size Cluster Size | Result (Partition Offset + RAID Stripe Size)
31.5HB32, 200 byte) 31.5K/ 128K = 0.49 (non-integer)
Z‘S.";‘J’n“;ﬁ?n’sm Server 64KB (65,536 bytes) 64KB Misailgnme:ton s
1MB(1,048,576 byt x
Windows Nzuusg:r?er 64KB (65,536 bytes) G4KB 1,024KB/ 64KB = 8 (integer)
default setting Alignment
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AD905A M.2(NGFF) to SATA III Converter Card

>XUsing AS SSD Benchmark viewing partition is aligned

File Edit View Tools Language

Help File Edit View Tools Language Help

[E: WDC WD5000AACS-D0ZUBD - [D: INTEL $SD5A2M080626C |

woC Read: Write INTEL Read: - Write:

010 2cV1

| aStor OK inStor - OK

; BAD | <3 Partition is not aligned ' | <:| Partition is aligned

_ _ | 7a53GB . :

 Seq “ Seq . --MBis
vaK @ 4K MBS

| @ acoana R S | | = o7 T
¥ Acc.time ¥ Acc.time _
‘ Score: Score:
| | e e
|
_-i ;- Abon —_-s-a-

_ AS 55D Benchr

File Edit View Tools Language Help a "
[E' HDCHDA00AACEIZIHG ) _ |G: MINERVA Mercury PRO(GAGE) ATA Device v |
. 'Read: Write: MINERVA-Mercury (‘LRead: Write:
Mo 1916
H < fEHintel AHCI Driver < R Microsoft AHC
dﬁﬁ?ﬁGB 59.62 GB
71 Seq Seq
@ 4K 4K
¥ 4K-64Thrd 4K-64Thrd
@ Acc.time Acc.time
' Score: Score:
Is e | [
.2 2| \
[ N Strt | Abort \
2.4.3 In Windows 7, formatted SSD to NTFS Mode. Don’t install any program.
Because FAT32 previous versions do not support NCQ, recommended
formatted NTFS file mode.
244 AHCI support Queue Command
AHCI queue command protocol allows each disk contains 32 commands. so QD
(Queue Depth) is 32.
2.45 SSD Write Cache Setting

Enable the Write Cache setting in Windows 7.
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AD905A M.2(NGFF) to SATA III Converter Card

2.5 SSD 1/0 Performance impact factors
2.5.1 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

Suggestion:

Please use the motherboard containing native SATA 6Gb/s Port testing, can provide more
correct I/O performance. (Such as Intel 6 Series chipsets or AMD 9 Series Chipsets).

If you are using a motherboard plus SATA Il host bus adapter, non-native 6Gb/s Port or SATA
to PCl-e adapter provides 6Gb/s Port. I/O performance testing will be very much lower than
the native SATA Il Port.

2.6 CrystalDiskMark 3.0.1 x64 performance test
X Benchmark (Sequential Read & Write / default = 1MB)
2.6.1 Used LITE-ON_LGT-128M6G performance as below:

= CDM 3 - Random Write 4KB (QD=32) [4/5] o] @ )
e

) EEIH) Language

H
i

o Lot LE EE T
MR =&|EE(L) L

5 +|/1000MB ~||D: 0% (0/119GB) -
Read [MB/s] Write [MB/s]

s» 513.5 323.9
s+ 379.5 323.9
531,95 1 73.76
s» 315.0 301.5

Stop
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AD905A M.2(NGFF) to SATA III Converter Card

2.7 AS SSD Benchmark 1.6 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16MB)
2.7.1 Used LITE-ON LGT-128M6G performance as below:

4 AS SSD Benchmark 1.7.4739.38088 o] @ (w3

File Edit View Tools Language Help
D: LITECNIT LGT-128M6G |

LITEONIT LGT-128M6G | Read: Write:

DG7R

iastor - OK

1024 K - OK

119.24 GB
v Seq 493.96 MB/s 305.12 MB/s
v 4K 2870 MB/s  62.09 MB/s
¥ 4K-84Thrd 296.45 MB/s  255.03 MB/s
vl Acc.time - 0.051Tms - 0.060ms

ey
Start l

2.8 HD Tune Pro 5.5 performance test
X:Benchmark (Sequential Read & Write / default block size = 8MB)

2.8.1 Used LITE-ON LGT-128M6G / formatted Read performance as below:

& HD Tune Pro 5.50 - Hard Disk/SSD Utility o] -
File  Help
[® File Benchmark I ] Disk monitor I P asmM | Random Access | b Estea tests |
¥ Benchmark | i Info | 2 Health I Q Euror Sean I Folder Usage ] M Erase
Es o

450
D Short stroke

400 & 1 ~| B

|| Transfer rate
Minmum

250 2 Maximum

200 ¥ Average

(] Access time
0.049 ms
[V Bugst rate
332.4 MB/s

O
a]
=
=
a
2
i
]

89 102 115 128gB

2.9%
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AD905A M.2(NGFF) to SATA III Converter Card

2.8.2 Used LITE-ON LGT-128M6G / unformatted Write performance as below:

O HD Tune Pro 5.50 - Hard Disk/SSD Utility EI@
File Help
T — @
| [® File Benchmark ) Disk monitor | < anm | Random Access | Extra tests
2 Benchmark | Infa I &P Health | Q Error Scan | [0 Folder Usage | M Erase
048 s
D .:.-'Read
300 b i b ; 2300 @Wnite
[I5hort stroke
250 250 |1 =] B
Transfer rate
200 2.00  Minimum
|__264.5 MBJ/s |
Wi muim
150 150 R
Average
3023 MB/s |
100 1.00 s
[¥] Access time
S 0.063 ms
Burst rate
e e CPU usage
89 102 15 12805 [
2.9 AnvilBenchmark RC6
2.9.1 Used LITE-ON LGT-128M6G performance as below:
€3 Anvil's Storage Utilities 1.0.51 RC6 (2013-Jan-3) = |-
File | Benchmarks | st | SystemInfo | Settings | Test size [1GE |~ | Dive Sd FRIERREE ~ | Screenshot | Help

I
7,802.19 30.48

aapa | m | 27,876.73

4k QD16 mm 67,925.41 m Run read 1,816.92
WK 4,103.02

128K

3,723.89

1,668.80 196.10 m TOTAL

SeqAME -Em-m 76.69 306.77

a® s|  6400] 17,593.18 68.72
p————+ . Fun write

4K 004 08 540.0 49,327.75 192.69

4KQD18 0.2509ms 540.0 63,764.75 249,08

Drives :
Notes :

LlTEIlNlT LGT 128M6G IZSGB;’DG

Minerva Innovation Company 7



AD905A M.2(NGFF) to SATA III Converter Card

2.10 TXBENCH V0.95 beta

2.10.1 Used LITE-ON LGT-128M6G performance as below:

& TXBENCH - New project
File View Help

Advanced
Benchmark

Basic

Benchmark

Data Erasing

Drive
Information

Drive:

[@1: (D:) LITEQONIT LGT-128M6G 119.24 GB (250,064,896 Sectors)

0 T

Task name Read mB/= Write mBfs
929.8817

Sequential
Max(128 KB) QD32

Random
Max(128 KB) QD1

Random
4 KB QD32

314.060

Start position:

Measurement size:
512 MB

Prewrite:
Disabled
Alignment:

Writing data:

Random number

Task options

History

Basic Benchmark finished successfully.

Burn In Tests and Results

3.1 BurninTestv7.1Pro_
3.11

O BurninTest V71 Pro (o G [
File Edit Configuration Test Quick Tests Help
[y |J x m 5% Cunerit configaration = P . 7]
System Informton |uan I s | Event Log [ Tonpurature|
System summary =
windows 7 Utmate Editon bukd 7600 ((H4it), B
1 ¢ Intel(R) Core(TM) 2500 CPLU @ 2.300Hz,
4,058 RAM,
AMD Readeon HD 0770,
11068 S50, BOGA S50,
fieneral
Siystem Name: PERRY-PC
Molherboand Marmlacherer:  ASUSTe Conoultes TG
Matherboard Model: E
mntherbaard Yeedinn: R Lge
totberboard Serial Mumber;  MT70120321307223
BILs Manufacturer: Arencan
RIS Verdon: e
BIDS Release Date: 03/02/2011
o
(221 | Qi (P comparion
CPU Type: Irited[R) Cona(TM) 55-2500 CPU @ 3.30GH:
e Famidy 5, Moddel 28, Steppng 7
Piypedcal CPITs 1
Cores per CPU: 4
Hyperthresding: Desabled
O Teatures: MMX S5 SSE2 S3E3 S35E3 S5E4.1 S5E4.2 DEP PAE Inbol VM SMI Tubo AES
Clack frequencies:
teasured CPU speed 3114 M [Turbee 351244
Hultiplier: 33,0 [Turbio: #36.0)
Base Clack; 100.0 Mz
Mubpikier range: Min: x16, Mar non furbo: 13 [Turha: 400 034, 30 635, 20 03, 10 137]
Cathwe per CPU packagee:
L1 Instruction Cache: 4 TKB
L1 Data Cache: Rl ]
L2 Calee: 422568
L3 Cache: oM -
Ready

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

e

0 Buminlest V21 ro
File Edit Configuration Test Quick Tests Help

g_f’_g_*.ﬂ&i‘.onmwumun -bRO

Memary i
Total Physical Mesnory: 40T
vadable Physical Memory. I
Mpmory devires:
Slol 1: 08 E0AT EDRAM P03 10800
Virgston O0US471-002. A01LF, serid#: 1713266634, wfy: 11/2011
19, Uk 660, 7ML, Timngs 90924 (1 Max. freg.]
slot 2 20 COR3 STRAM PC3-10600
¥ingston G5US4T1-002 ATILF, serdh: 17L36368, whiy: 112011
1.5, Chi 66, Uz, Terinzs 95024 (@ Max. fuy.)
Siot 3 Hol pondatid
Slot 4; Hot popndsted
Virtual Memory: \pagefie svs (alocated base e 4UTE)
Grapihics
44D Radeon HO 6770 |
Chip Typn: ATE deplay acdogher (e )
DAC T Infusrid DACI00MH:)
Mermiory: 1024
BIOS; TIFACHB00-1
Detver peowike! ATL Technologes Ine.
Dxtver versor: BEN0 3
Cabwrs chtar: 1425011 b
Meritor 1: 1820x1080x32 60H: (Primary monfton)
sk wohames

C Locd ditve, NIFS, (595368 tots, 39.84GE free)

5 LGT-128M6G Srid: O02317113053 [Dik:
AR 1
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AD905A M.2(NGFF) to SATA III Converter Card

3.1.2 show Disk test mode(default cyclic -- 10 ways cycle test)

ﬁ BurnInTest V7.1 Pro
File  Edit Configuration Test Quic

E, g' |j x /) Current carfio
[ System Information |Burn In Resuilts | Event Lo

[se=]
& Sownd | & CPU | Ef Printer | ¢ Pre-Test | .é Post-Test | # Wideo Playback
O Tape | % Serialpots | ¢ Paallelpers | @ 2D Guaphics

a BurnInTest Preferences

Memory B 3D Graphics | # USE | #RAM | o Phaan | @M
Total Physical Memory: ao7ame | | Disk |(©) Optical Disk | 5 Logging | /8 Errors | Bm Network | i Temp / Batiery
Available Physical Memory: 3181MB Disk selection
Memory devices:

Slot 1: 2GE DDR: [ Automatically select all hard drives at the start of testing

Kingston

1.5v, ck: Drive Test Mode Thres... File... SMART:...
Slot 2: iGE’ [t)DR 01: [Physical disk raw] Default (Cyclic) HA L.00 N

ingston " :

1.5v, ck C: [Local drive] Not Testing
Slot 3: Mot pop
Slot 4: Mot pop
virtual Memory: C\pagefi

Graphics
AMD Radeon HD 6770 < mn | 3
Chip Type: ATI displ " e "

DAC Type: Interndl O Edit details for drive: 01: [Physical disk raw]
Memory: 1024ME Test this drive []
BIOS: 113-AC3
Driver providsr: ATI Ted! Test mode [pefaut (Cyclc) &
Driver version: B8.820.0.! " ) i e
1.00 100
Driver date: 112.201] File size (% of disk) Seek count
Monitor 1 1920%10¢

Disk volumes

Block size KB

C: Local drive, NTFS, (58.53GB total, 39.84G| Slow drive 0.0 MB/Sec_(NA = No threshold
Duty cycle override i % (or leave blank to accept default)
SMART options
Run self test and log SMART errors[ |
TR DDD: Log bad sector increase Bad sector [20
ntical drives [W] HH e

Ready

3.1.3 show LITE-ON_LGT-128M6G 24-hour Burn-in test PASSED

D BurninTest V7.1 Pro

File  Edit - Confiquration - Test Quick Tests Help

B0 R[E o weoignn ~ B W@

| System information | Bum i fedts | Event Log | Temperaturs |

o & &)

Results for PERRY-PC
Test confguration fle:  Lastised bacly Status:  IDLE
| Seart tme St Nov 23 12:4109 013 SI00 tmes Sun Nov 24 12:41:17 013 Dueation: 04h 0om 08 |

Test Hame Cycde  Opertions  Errors Last Error Description
&0ek (1) -] 226 Blon 0 Noemos
A Temperatuns - - o No aroes

e e

View errors by categories

Ready

4. Summary

4.1 LITE-ON_LGT-128M6G SSD is SATA IlI Interface, I/O speed, max. to 600MB/s.
4.2  AD905A adapter I/0O performance is based on M.2(NGFF) SSD
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