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AD902A,E,F Converter Card

1. Overview

AD902A,D,F adapters, support 67pin B key type connector to convert M.2(NGFF) SSD into SATA
Il 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

AD902A Adapter AD902D Adapter Lite-On LGT-128M6G

2.3 Install Hardware
Insert M.2(NGFF) SSD(LITE-ON LGT-128M6G) into AD901B/AD901E converter’s M.2 67pin
B key connector, and then with coppers, and screws to fix SSDs. Connect
AD901B/AD901E converter to SATA IIl Port of ASUS P8P67 motherboard.

2.4 BIOS & Windows 7 QS environment setup
2.4.1 In BIOS(Basic Input/Output Setup) — Change IDE Mode into AHCI Mode
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AD902A,E,F Converter Card

CMOS Setup Utility = Copyright (C) 1984-2010 Award Software

Integrated Peripherals

aXtrama Mard Driva (XHD)
PCH SATA Control Mode
SATA Port-3 Native Moda
use Contrullers
USE Lagacy Functi
USD Storage Funct
Turbo SATAZ/USE3
Azalia Cudec
Onboard H/W LAN
Green LAN

* Smart LAN
Onboard LAN Boot
Onbozrd USE 3.0C
Onboard IDE Contr
«SATA Controlier

GSATA Controller

Tiwe : Move Enter :Selact +/-/PU/PD: Value Fi:Sava ESC: Exit Fi: General Halp

Ttem Help

D{XHD) Function

1]

F5 : Previous Values 6 : Fail-Safe Defaults F7 : Optimized Defaults

BIOS SETUP UTILITY
Main

Storage ontigurtin — o]
SATA configuration [Enhanced] IDE

RAID

AHCI

Hard disk Write Protect [Disabled]
IDE Detact Time Dut (Sec) [35]

Options
IDE
RAID T Select Scraan
AHCI ~—  Select item
Enter Go to Sub Screen|

Fi General Help
FLO Save and Exit
ESC Exit

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

vO2.61 (C) Copyright LOBS5-2000, Amarican Mogatrands, Inc.

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

Mem. Blocks

Server.
Misaligned Partition vs. Aligned Partition
Misaligned Partition
o I I T T _T1

OS

NAND Flash
Mem. Blocks

Aligned Partition

Partition Offset

RAID Stripe Size

Cluster Size

Result (Partition Offset + RAID Stripe Size)

31.5KB(32,256 bytes)

31.5K /128K = 0.49 (non-integer)

default setting

Windows XP/2003 Server 64KB (65,536 bytes) 6AKB

default setting Misalignment
1MB(1,048,576 bytes) )
Windows 7/2008 Server 64KB (65,536 bytes) G4KB 1,024KB / 64KB = 8 (integer)

Alignment
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>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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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

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:

7

= CrystalDiskMark 3.0.1 x6 A=
MR(F) #F%(E) FEE(T) =BI(H) Language

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

=« 519.4 323.3
381.1 1325.0

All

29.69 163.44

313.9 1297.7
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2.7 AS SSD Benchmark 1.6 performance test
X:Benchmark (Read & Write by MB/s, default block size = 16 MB)

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

| 4 AS SSD Ben

DG7R
iaStor - OK
1024 K - OK
119.24 GB

File Edit View Tools Language Help
[D: LITECNIT LGT-128M6G -]
LITEONIT LGT-128M6G | Read: Write:

Seq

V4K

4K-64Thrd

Acc.time

Score:

A

_AS SSD Benchmark 1.7.4739.

DG7R
iaStor - OK
1024 K- OK
119.24 GB

File Edit View Tools Language Help
[D: LITEGNIT LGT-128M6G |
LITEONIT LGT-128M6G = Read: Write:

16MB

V4K

4K-64Thrd

¥ 512B

Score:
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2.8 HD Tune Pro 5.5 performance test
X Benchmark (Sequential Read &Write / default block size = 1MB)
2.8.1 Used LITE-ON_LGT-128M6G Read performance as below:

42 HD Tune Pro 5.50 - Hard Disk/SSD Utility

Eile  Help :
[LITEONIT LGT-128M6G (128 ¢B) - [4]-% 7] Exit
‘L_ EI File Benchmark m Disk monitor | G AaM I Random Access I Extra tests I

9 Benchmark ‘ i Info I &P Health | & Exrror Scan | [ Folder Usage I O Erase
l 550 ! 0.55

500 (@ Read
) Wrtte

|:] Short stroke
40 - B

ms

450 {25

[] Transter rate
Minimum

Maximom

Average

[V] Access time

0.132 ms

[V]Burst rate

341.3 MB/s

CPU nsage

51 64 76 89 102 115 120D

2.8.1 Used LITE-ON_LGT-128M6G Write performance as below:

&7 HD Tune Pro 5.50 - Hard Disk/SSD U

Eile  Help

[LITEONIT LGT-128M6G (128 £B) < [ 4] 1] T

‘L_ E File Benchmark m Disk monitor | B aAM | Random Access | Extra tests
Q Benchmark | Info I + Health | Q Error Scan | ﬁ Folder Usage I W Erase

Start

l 350

300
|:] Short stroke

250 ! - &) o5 (40 =] B

; : [#] Transfer rate
200 . Minimum

Maximum

=
1
@
i
o
e
@

Lr\f:! Access time
0.063 ms
[ Burst rate
340.9 MB/s

=)
fac]

=

=

g

2

Lii=]

i

25 38 5 64 76 89 102 15
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2.9 AnvilBenchmark RC6
2.9.1

Ser 4MB .0742ms

0.1440ms | 1,356.0

4K QD4

4K QD16 0.2364ms
32K, 0. 27751'11:
128K 0.7148ms | 2,624.3

Seq 4MB 13.0430ms m
PO 0.0631ms | 573.7
4K QD4

AK QD6

Burn In Tests and Results

Used LITE-ON LGT-128M6G

performance as below:

£ B d: TR ~ | Screenshot | Help

123.85 495.40

7,122.10
27,770.59
67,673.16 Fun read
3,603.98
1,398.95

14,687.58 _
46,304.47
64,084.46 m

Fur write

3.1 BurninTestv7.1Pro_
3.1.1

File Edit Configuration Test Quick Tests Help

system information for LITE-ON

LGT-128M6G as below:

File Edit Configuration Test Quick Tests Help

= &9 D ® . £ Current configuration D . Q

Systemn Information |Eurn In Results I Event Log |Temuerature|

El §,l B x [ Current configuration ¥ D . ﬂ

v s

‘windows 7 Ultimate Edition buid 7600 (54-bit),
1 x Intel(R) Core(TM) 15-2500 CPU @ 3.30GHz,
4.0GE RAM,

AMD Radeon HD 6770,

119GB 550, 60GB 550,

General
System Name: PERRY-PC
Motherboard Manufacturer: ASUSTek Computer TNC,
Motherboard Model: PBRE7
Motherboard Version: Rev 1
Motherboard Serial Number: MT7013K21307223
BIOS Manufacturer: American Megatrends Inc.
BIOS Yersion: 1502
BIOS Release Date: 03/02/2011

chu

CPU manufacturer: Genuinelntel Online CPU comparison

CPU Type: Intel(R) Care{TM) iS-2500 CPU @ 3,30GHz
CPUID: Family &, Model 24, Stepping 7
Physical CPU's: 1
| Cores per CPU: 4
Hyperthreading: Disabled

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:

Base Clock:
Muliplier range:
Cache per CPU package:

3311.3 MHz [Turbo: 3712.7MHz]
¥33.0 [Turbo: %37.0]
100.0 MHz

MMX SSE SSE2 SSEZ SSSES SSE4.1 SSE4.2 |

Min: %16, May non turbo: %33 [Turbo: 4C: %

System Infarmation ‘Bum In ResLilts I Ewent Log I Temperaturel

Memory
Total Physical Memory: 4073MB
Available Physical Memory: 2110MB

Memory devices:

Slot 1: 2GB DDR3 SDRAM PC3-10600
Kingston 99U5471-002.A01LF, serial#: 1713266634, wkfyr: 11/2011
1.5V, Ck: 666, 7MHz, Timings 9-9-9-24 (@ Max, fren.)

slot 2: 2GE DDR3 SDRAM PC3-106800
Kingston 99U5471-002.A01LF, serial#: 1713263818, wkfyr: 11/2011
1.5V, Ck: 666.7MHz, Timings 9-9-9-24 (@ Max, freq.)

Slot 3: Not populated

Slot 4: Not populated

Wirtual Memory: C:\pagefile.sys (alocated base size 4072MB)
Graphics

AMD Radeon HD 6770

Chip Type: ATI display adapter (Ox63EA)
DAC Type: Internal DAC(400MHz )
Mernory: 10248

BIOS: 113-AC36800-103

Driver provider: ATI Technologies Inc.

Driver version: 882000
Driver date: 1-12-2011
Monitar 1 1920%1080%32 60Hz (Primary monitar )

Disk volumes
C: Local drive, NTFS, (59.53GB total, 40.30GE free)

Disk drives

L1 Instruction Cache: 43 32KB ; LITEQNIT LGT-120M6G Serid: 002317113953 (0 GE, VolLmes: MNJA)
L1 Data Cache: 4x32KE ; MOOEL M4-CT064MA5502 Seral: 00000000 12 1005082940 (D Size: 53,6268, WoLmes:
L2 Cache: 4% 256 KB
L3 Cache: 6 ME

||Ready ||Ready
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3.1.2

=

File Edit Configuration Test Quick Tests Hel

E‘ g’ D x & Current configuration [

| System Information |Burn In Restits I Event Log | Termperatur

Memory

Total Physical Memory:
Available Physical Memory:
Memary devices:

Slot 1:

Slot 2:

Slot 3:
Slot 4:
¥irtual Memory:

Graphics

AMD Radeon HD 6770
Chip Type:

DAC Type:

Memory:

BICS:

Driver provider:

Driver wersion:

Driver date:

Manitor 1:

Disk volumes

Disk drives

C: Local drive, NTFS, (59.53GB total, 40.30GE free)

AR Model: LITEONIT LGT-126M6G Serial: 002317113953
RS Model: M4-CTOG4MASEDZ Serial: 0000000012100908) |

4073MB
3225MB

2GB DDR3 SORAM PC3-1l
Kingston 99U5471-002. 4
1.5v, Ck: 666, 7MHz, Tim
2GB DDR3 SDRAM PC3-1
Kingston 99U5471-002. 4
1.5Y, Ck: 666.7MHz, Tin
Mot populated

Not populated

C:\pagefile.sys (alocated) |

ATI display adapter (0x68|
Internal DAC(400MHz)
1024MB
113-AC36800-102
ATI Technologies Inc.
8.820.0.0

1-12-2011

13203 1080x32 60Hz (Prif |

Ready

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

& Sound | & CPU | P Printer | st Pre-Test | <A Post-Test | # Video Playback

2 Tape | * Serial ports | 4 Parallel ports | % 2D Graphics

B 3D Graphics | #USE | #RAM | Pligin
&F Disk |© Optical Disk | = Logging |& Errors |& Network | [l Temp / Battary

(8 Management

Disk selection

DAutumaticaHy select all hard drives at the start of testing

Drive Test Mode Thres... File.. SMART: ...
00: [Physical disk raw] Default (Cyclic) NA 1.00 N
C: [Local drive] Not Testing
< i ] 3
Edit details for drive: 00: [Physical disk raw]
Test this drwe
Test mode [Defautt ((Cyclic) -
File size 1.00 (% of disk) Seek count 100
Block size KB
Slow drive 0.0 MB/Sec (MA = No threshold
Duty cycle override % (or leave blank to accept default)
SMART options
Run self test and log SMART errors[[|
Log bad sector increase| | Bad sector jEU
[ m= | mA [ =%

3.1.3

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

File Edit Configuration Test Quick Tests Help

El .§I D x f\j Current configuration P . Q
Systern Information | Burn In Results |Event Lag | Temperature ‘

Results for PERRY-PC

Test configuration file:  LastUsed.bitcfg

Status:  IDLE

Start time: Sat Oct 19 10:20:18 2013 Stop time: Sun Oct 20 10:20:26 2013 Duration: 024h 00m 08s ﬁ
Test Name Cycle Operations Errors Last Error Description

@hisk [ 0:) j=2) 226 Bilion u] Mo errors
[l Temperature of 0 Mo errors

r
BurnInTest test result

|:|View errars by categories

Ready

4. Summary
4.1

4.2
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LITE-ON_LGT-128M6G SSD is SATA Il Interface
AD902A,D,F adapter I/O performance is based on M.2(NGFF) SSD

, 1/0 speed, max. to 600MB/s.
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