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AD913A Interposer Card

1. Overview

AD913A Interposer card, is mSATA to M.2 (NGFF) converter. It built M.2 (NGFF) 67pin B key
connector, and use mini PCl-e 52pin golden finger board. AD913A allows 22x30(mm),
22x42(mm), 22x60(mm), 22x80(mm) M.2 SSD inserted using.

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: AD913A adapter and M.2 NGFF SSD(LITE-ON LGT-128M6G

AD913A Top Side AD913A Bottom side M.2 SSD (LGT-128M6G)

2.3 Install Hardware
Insert M.2(NGFF) SSD(LITE-ON LGT-128M6G) into AD913A converter’s M.2 67pin B key
connector, and then with coppers, and screws to fix SSDs. Connect AD913A converter to
SATA 1l Port of ASUS P8P67 motherboard.
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AD913A Interposer Card

2.4 BIOS & Windows 7 OS environment setup
241 In BIOS(Basic Input/Output Setup) — Change IDE Mode into AHCI Mode

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

PONSATA Cortrot ke (0E) oo Shorwive Co sty radon (S Optases |
PCH SATA Control Mode conieffisoa | =

AN Pant-% B Bota SATA configuration [Enhancod] o8

USE Controflers

USH Lagacy Funch RAID

USB Storage Funct I AHCI

™ TA; 583

A Hard disk Write Protect  [Disabled]

Onboard H/W LAN : 1 " IDE Detect Time Out (Sec) [35]

Green LAN
* Smart LAN
Onboard LAN Boot

Onboard USE 3.0C | D{XHD) Function i Select Screen

Onboard IDE Contr |

— Select ltem

#SATA Controller

e :: I Enter Go tn Sub Screen
GSATA Controller c Fl Genaral Help

" ATA Ctrl B FLD Save and Exit
| ESC Exit
ti-+:Move Enter:Salact +/-/PU/PD:Valua F1:Sava ESC: Exil F1: Ganaral Halp
F5 : Previous Values F6 | Fail-Safe Defaulls F7 : Optimized Defaults w0261 (C) Copyright 19852000, American Megatrends Inc.

2.4.2 Partition Alignment & I/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

S I S
NAND Flash
Mem. Blocks
Aligned Partition
s I L T 117
NAND Flash
Mem. Blocks

Partition Offset RAID Stripe Size Cluster Size | Result (Partition Offset + RAID Stripe Size)

31.5KB(32.256 bytes) " i
Windows XP/2003 Server B84KB (65,536 bytes) BAKB i) ‘:BK;G-“Q("G"-IMGQHJ
default setting isalignment

1MB(1,048,576 bytes) i
Windows 7/2008 Server 64KB (65,536 bytes) 64KB 1,024KB / 64KB = 8 (integer)
defaultsetting 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 WDS000AACS-00ZUED - [D: INTEL S5DSA2M080G20C -
wDe ' Read: Write: INTEL Read:
01.0 2o
iaStor - OK | iaStor - OK R
< Partition is not aligned ' |[i024 &- oK ] < Partition is aligned
1657668 | 7a5308 | |

T R W | | <
s e s | | - o
| [ 4K-64Thrg |_|_ | ¥ 4K-64Thrd
¥ Acc.time |—|_ ¥ Acc.time

'Score: Score:

>XUsing AS SSD Benchmark to check vendor AHCI Drive is installed

el vew ik Lamisgs  Help File Edit View Tools Langa Help
[_EI' HDC NI mm ] ) |G: MINERVA Mercury PRO(GAGE) ATA Device v |

“:DC Read: Write: MINERVA-Mercury rLRead- Write:
o 1916 . -

2o K] <1 fIntel AHCI Driver < #EAMicrosoft AHC
| 465.76 GB e
j] Seq Seq
@ 4K 4K
7 4K-64Thrd 4K-64Thrd
7 Acc time Acc.time
Score: Score:
| L | | =
I J ‘

[E—— T

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:
T CrystalDiskMark 3.0.1 x64 o @ [ﬂh|
MHR(F) $BE|(E) EE(T =|EI(H) Language

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

= 506.2 322.5
s 137116 325.7
W 128.97 160.04
w2 315.6 302.7

All
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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 LSS-16L6G performance as below:

4 AS SSD Benchmark 1.7.4739.38088 o] @ (=]

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

LITEONIT LGT-128M6G | Read: Write:

DGR

iaStor - OK

1024 K - OK

119.24 GB
v Seq 494 .58 MB/s 306.04 MB/s
v 4K 2598 MB/s  50.51 MB/s
“ 4K-64Thrd 296.92 MB/s  262.72 MB/s
vl Acc.time - 0.067ms - 0.074ms

Score: 372 344

I Start ]

2.8 HD Tune Pro 5.5 performance test
X Benchmark (Sequential Read / default block size = 8MB)
2.8.1 Used LITE-ON_LGT-128M6G performance as below:

&2 HD Tune Pro 5.50 - Hard Disk/SSD Utility [ e |

File  Help

[LITEGNIT LGT-128M6G (128 ¢B) = 8 3]

| @ File Benchmark I ] Disk monitor | LAY I ;2] Randem Access | b Excra tests |

9 Benchmark | i Info I o Health | & Error Sean | Folder Usage I Erase
0.55

500 ! i @) Read
() Write

MB/s ms

550

450 —

|| Short stroke
400 - 1 B
3580 - || Transfer rate
o2 binimum

280 : Maximumn

200 b Average

150

; - i : : V] Access time
100 : r B 0.052 ms

[V Burst rate

340.5 MB/s

CPU usage

115 128gB
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2.9 AnvilBenchmark V110 B337
29.1 Used LITE-ON LGT-128M6G performance as below:

[ErE——

File ‘ Benchmarks ‘ [@mieter ‘ System Info |Settings| Test size [1GB Ve B o [FTINEHINE) - | Screenshot| Help

I T ) I D
Ser aME 7.7383ms |  2,048.0) 129.23

6

|
Seq 4MB 13.0391ms 1,024.0 76.69 306.77
«® 568.9 1230761 [
- Run write
K4 0.0 _. 46,120.03 180.16
KO0 0.2501ms 63,982.90 249.93
% 6 B 00)

b

3,600.76

3,600.76

e,

Burn In Tests and Results
3.1 BurnlnTest v7.1 Pro
3.1.1 system information for LITE-ON LGT-128M6G as below:

G BumlnTest V7.1 Pro s @ 0 BuminTest V71 Pro (RSN |
tile Edit Confiquration Test Quick Tests Hel File Edit Configuration Test QuickTests Hel
) p g p
BHIR D0 wmwmn - pBO RH XD o - b B O
System Infremation | gum [n Resuts | Event Log System Information | s Rl | B Ly | Tespaauae
- Memory -
System summary =
= Total Physical Memory: 4T
Virckows 7 Uimate Fetien bud 76 (fbe), T Ao Pyl Memay: 001 G
1% Tntelt) Cove{ TM) 57500 CPU @ 3,30+, Mesnory devies: -
mmm . Slot 1; 268 D0R3 SDRAM PC3-10600
riyopony mm'c;ﬁ Kingston 99U TI-00CADILF, seridl#: 1713206634, whiyr: 112011
el ) L.V, Gk G00.7WHE, Tmings 9-9-9-24 (@ Mar. frea.)
Slat 2: 200 CORD SORAM PCI-10600
fieneral ¥ingston 99US4T1-002-ADILF, serid#: 1713960010, whfyr: 112011
S none: — o s :hst\rm:k B;.M t, Timings 5-9-5-24 (@ Max. fieq.)
Motherboard Manufacturee:  ASUS o Lomputos (NG Siot _‘: ot podated
Motherboard Madel: rer s, o e ki 12 Bp—
Motherboard Version: Hew Lot o ¢ el b 25 !
Motherboard Senal Number: M1 /ULA21ZS Grahics
I Manufacturer: Amencan Megatrands Inc. AMD Radeon HD 6770
BILE Version: jCI7] . )
3 ATl i) 1}
HILES Keleasa Liate: AL E:ET\T\E: e m_r m?mumn] 1
kL] Metnry: 10288
. BIO: 113403600103
TP marusfarturer: Geruinelntel  Ondne (P4 romparison 8 S E
£PII Type: TntelfR) Core{TM) 5250 (P @ % 306+ E?‘“ ook ;&Lﬂ“”"" toc. 24
ePum: Farmly §, Moddel 24, Stepring 7 nx I";:_’" T £
m;ﬂi : Muilir 1: 19N A2 GHr (Priary et )
Hypertheeading: Tisahderd Disk vuhmnes
rPIl features: WA S5F S5F7 S5ET SEEET SF4.1 S5R4.7 TR BAF Tntekid VMY SMI Tishn 4F5 1 Loci e, NTFS, (50,5368 tol, 206668 fce] =
ek frequenries: i
Measured [P speed: 110 MHr [Turhn: 3713.0MH]
Multiplier: ¥330 [Turbec ¥37.0]
Rase Mack: 1000 M
Muliplier range: M w16, Max non hurhoe €33 [Tirba: 40 34, 30 635, 20 0%, 10437 Disk drives
Cache per CPU package: BRI Muukd: LITEONIT LGT-126M6G Serid: 002317113053 {Disk: 0, Sirer 1102468, Vokumnes: Wfa) s
L1 Instruction Cache: 4132KE BB M MA-CTINMSSN? S DONNINNT2ANDA0R2G4N (D 1, Sie: 59,6068, Vikames: ) $
L1 Data Cache: 4132 KB .
L2 Cache: 41290 KB
L3 Cache: 0MB - s -
At al v
Ready Reatly
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3.1.2

ﬁ BurnInTest V7.1 Pro

File Edit Configuration Test QuickTests Heln

E. g' D x A% Current config
[ System mformation [Burn In Resuts | Event Lo

Memory

Total Physical Memory: 4073MB

Available Physical Memory: 3206ME

Memory devices:

Slot 1: 2GE DDR]
Kingstan
1.5V, Ck|

Slot 2: 2GE DDR]
Kingston
1.5V, k|

slot 3: Mot pop!

Slot 4: Nat pop

Virtual Memory: Ct\pagefi

Graphics

AMD Radeon HD 6770

Chip Type: ATI displ:

DAC Type: Internal

Memory: 1024ME

BIOS: 113-AC3

Driver provider ATI Tec|

Driver version: 8.820.0.

Driver date; 1-12-201]

Maritor 1: 19205101

Disk volumes

C: Local drive, NTFS, (58.53GE total, 39.66G|

Disk drives
BEEBRIE: Model: LITEONIT LGT-128M6G Serial:

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

% Iiurn[n"li;a'st Preferences

& Sound | &7 CPU | B Printer | ¢ Pre-Test | i Post-Test | # Video Playback
B Tape % Gerialports | & Parallelporis | @ 2D Graphics
B 3D Graphics | #USE | @ RAM | G Plugin | G M .
 Disk | () Optical Disk | = Logging | /2 Brrors | B Metwork | 4 Temp / Battary

Disk selection

[] Automatically 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] Mot Testing
< m | 3
Edit details for drive: 00: [Physical disk raw]
Test this drive [¥]
Test mode lE)efault (Cydlic) -

i (% of disk) Seek count 100

Block size KB

i MB/Sec (NA = No threshald

File size 1.00

Slow drive 0.0

Duty cycle override % (or leave blank to accept default)
SMART options

Run seff test and log SMART errors[ |

iR Model M4-CTOB4M4S5D2 Serial: 000X Log bad sector increase Bad sector |20

Nntiral drivec

Ready

i3 i) R

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

ﬁ BurnInTest V7.1 Pro
File Edit Configuration Test Quick Tests Help

E‘ §' D x /A% Cument configuration v D . a
| System Infarmation | Burn In Resdits |Event Log | Temperature |

Results for PERRY-PC

= E

Test configuration fle:  Lastlsed bitcfa Status:  IDLE

Start time: Sat Feb 01 14:53:42 2014 Stop time: Sun Feb 02 14:53:50 2014 Duration;  024h 00 085
Test Name Cycle Operations Errors Last Error Description

@@ Disk [ 0:) 28 226 Bilion o Mo errors
[§ Ternperaturs - a Mo errors

BurnInTest test result

DV\ew errors by categories

Ready

4. Summary

4.1 LLITE-ON LGT-128M6G SSD is SATA Il Interface, I/O speed, max. to 600MB/s.
4.2 AD913A adapter I/O performance is based on M.2(NGFF) SSD
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