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AD912A Interposer Card

1. Overview

AD912A interposer card is M.2 (NGFF) to mSATA converter. It built mini PCl-e 52pin connector, and
use 22x80(mm) PCB form factor with B+M key double notch golden finger. AD912A allows mSATA
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: AD912A adapter and Crucial 64GB(M4-CT064M4SSD3

AD912A Top side AD912A Bottom side Crucial 64GB mSATA SSD

2.3 Install Hardware
Insert Crucial 64GB(M4-CT064M4SSD3) into AD912A converter’s mini PCl-e connector,
and then with coppers, and screws to fix SSDs. Connect AD912A converter to SATA IlI
Port of ASUS P8P67 motherboard.
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AD912A 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 Softwara BIOS SETUP UTILITY
Integrated Peripherals Main

D T ser vty Storage ontigurtin — o
PCH Control Mode
SATA Port-3 Native Mode (Enablad) - SATA configuration [Enhanced] IDE
USB Controllers Enabled ]
USHE Lagacy Funch Ose SATA mode e
USD Storage Funct AHCI
Turbo SAT, B. E
m“-sc:d.l:!lls 3 - ! Hard disk Write Protect [Disabled]
Onboard H/W LAN RAID(XHD) ) 1 Function LDE Detact Time Out (Sec) [35]
Green LAN EEiire
* Smart LAN ID{XHD}] Options
Onboard LAN Boot ble SATA as IDE
i e PUAIE) Oancten RAID 1 ::: lsa-um n
€SATA Controlier ey AHCI
EATA Cirl 4 i SATA Enter Go to Sub Screen|
- L1
GSA] ntroller t1: Move Enter : Accept |y ot ion F1  General Help
GSATA Ctrl } ESC : Abort FLO Save and Exit
ESC Exit
?iwetMova Entar:Salact +/-/PU/PD:Valua F1:Sava ESC: Exit Fi: Ganaral Halp
FS : Previous Values TG : Fail-Safe Defaults F7 : Optimized Defaults VOZE1 (C) Copyright LDES-2000, Amarican Mogatrands, 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

[OF]

NAND Flash
Mem. Blocks

Aligned Partition
0s

NAND Flash
Mem. Blocks

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

31.5KB(32,256 bytes) /A ;
Windows XP/2003 Server 64KB (65,536 bytes) 64KB 31.5K7 ‘ﬁSKi— 0.49 (non-integer)
default setting isalignment

1MB(1,048,576 bytes) )
Windows 7/2008 Server 64KB (65,536 bytes) 64KB 1,024KB / 64KB =8 (integer)
default setting 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-00ZUBO -

[D: INTEL SSDSAZM080G2GC -
wbpce Read: Write: INTEL Read: Write:
01.0 2V
iaStor - OK iaStor - OK
<A Partition is not aligned l [102: K- 0K ] 7 Partition is aligned
e | 7453068 .
% Seq MBJs || 2sea  Da=MBs [ -=MBs
¥ 4K v 4K __
I ¥ 4K-64Thrd l _'-f' 4K-64Thrd |
¥ Acc.time ¥ Acc.time
Score: Score:
I I I | -
e IR
B

XUsing AS SSD Benchmark to check vendor AHCI Drive is installed

| j.t_;i'!)_:_{:--:,. 1
Sl Vew Took LangBge Help File Edit View Tools Langa Help
[EI HDC NI Iz ] ) |G: MINERVA Mercury PRO(GAGE) ATA Device v |
Read: Write: MINERVA-Mercury Read: Write:
20t O fE£Intel AHCI Driver <: FMicrosoft AHC
| 465.76 GB 5962 GB
j] Seq Seq
74K 4K
@ 4K-64Thrd 4K-64Thrd
I Acc.time Acc.time
Score: Score:
| L | | =
I - ‘
(—— o] [ An

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 Ill 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 Crucial 64GB(M4-CT064M4SSD3) performance as below:

tE CrystalDiskMark 3.0.1 x64 — x___:t
| ) ®=|E TJEM =WEH) Language i
1
Al 5 ~ 1000MB ~ D: 0% (0/60GB) -
: Read [MB/s] Write [MB/s]

s 509!1 113.1
oz 402.3 (110.7
| 4128.82 181162
% 1289.0 1109.4
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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 Crucial 64GB(M4-CT064M4SSD3) performance as below:
_ ASSSD Benchmark 1.7.4739.38088 E@E

File Edit View Tools Language Help
[D: M4-CTO64M4SSD3 |

M4-CT064M4SSD3 Read: Write:
0IMG

iaStor - OK

1024 K - OK

59.62 GB

Seq 494.81MB/s  107.08 MB/s
7 4K 2578 MB/s  71.13 MB/s
4K-64Thrd  262.88MBls 9569 MBis
1 0.059ms  0.364ms
[T R [ -

¥l Acc.time

Score:

[ Start ]

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

2.8.1 Used Crucial 64GB(M4-CT064M4SSD3) performance as below:

| & HD Tune Pro 5.50 - Hard Disk/SSD Utili

| Eile  Help

[14-CTOG4M4SSD3 (64 2B) -] | @

| [ File Benchmark | ] Disk monitor I LY I Fandom Access | Extra tests |
Q Benchmark | i Info | * Health I Q Error Sean | Folder Usage HI Erase

0‘ Fead
() Wnite
[ Shert strake
1 * gB

MB/s

ms

[¥] Transfer rate
Minimum

Maximum

Average

Access time
0.041 ms
Burst rate
188.2 MB/s

e
as]
=
=
2
2
(=
T

2.3%
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2.9 AnvilBenchmark V110 _B337
2.9.1 Used Crucial 64GB(M4-CT064M4SSD3) performance as below:

- File | Benchmarks ‘ ‘ Systemn Info | Settings | Test size ']GE | Drive B d iSRS - | Screensh0t| Help

S | o) =
K.an4 0.1730ms 23,123.01 m
4K.0D716 0.2831ms 56,509.81 Runread 1.776.77
;

32K, 1,857.4 3,960.35 123.76

128k 0.4729ms v 3,967.0 2,114.75 264.34 282167
2,821.67

Seq 4MB 37.5877ms

640.0 19,682.17 76.88

4K
Run write
waps | 640.0 26,870.54 104.96
K06 - 640.0 26,972.78 m

Drives :
Notes :

Burn In Tests and Results
3.1 BurnlnTest v7.1 Pro
3.1.1 system information for Crucial 64GB(M4-CT064M4SSD3) as below:

File Edit Configuration Test Quick Tests Help

E;ﬂUxEQ}GMrmh}lﬁm - D.a

File Edit. Confiquration Test Quick Tests Help

BEIIREA et - b B

 System Informatn |Buan InResuls | Event Log | Temperature Sistem INfUmatn | Bum In Rt | Feent 1og |

pstem Menmry M
Syshem summary
Total Physical Memory: A07HE
‘Windows 7 Limate Edtion bukd 7600 (54-6it), Avalable Physicd Memory:  31E0ME
1 IntelR) Core{TM) 52500 0PU @ 330G, Memory devices:
4.0 RaM, Shul 1: 268 [OR3 SDRAM PC3-10600
AMD Radzon HD 6770, Kingiton SUSATINCATIIF, i T7IGREEOA, whiyr: 1177011
256008 550, L5V, Ch 695,72, TGS 5-84-24 (@ May, Feg,)
Sint 7 3 [ORZ STREM PO
General KIgEton U571 OOR.ADILF, serd1: 1713663818, whi: 11/2001
15V, Ck: 666.7MHz, Torings 0-0-9-24 {0 Mar. ey )
System Name: FERI-HC Sot: Hat posted
Motherboard Manufacturer;  ASUSTe: Computer [N, .
Motherboand Mol: prees) Slol & Hol et
Motherbaard Versian: Rew L Yt oy Clasgetiosr kcstes bsa 3 4I28)
Motherboard Serfal Number:  MTAOLZ1307223 Lraphics
BIOS Manufac lurer: e Megatrens b D Reatheun HO 6770
BIDS Version: 152 ’ g (A J
THIEE: Medease Date: ey gg .:-m :IILLIIJ D‘.m] ! i
&) Mermory: 4R
CPU manufacturcr: Genuingdritel Criing CPY comparton ﬁ e ;}Iﬂgﬁﬁmiﬂtm}r
CPU Type: Iried[R) CoreTH) 2500 CPU  3.306 uw"“ 3 kil
| eum: Fannly 6, Movded 24, Stepping T e : =
Physical CPTs: 1 Dol 1122011 =
Cores per CPU: 4 Moriter 10 1YRAMILENCR BLHE (Primary monitor)
| Hyperthreading: Disabled sk wohmes
LI Rratures: MM SEE S5E7 S5E SR R4 R4 DEP PAE Inteld VMY SMI Turho AES : 4 = -
ek . : Liocal chive, NTFS, (59536 bntl, 39,666 res) :
Measured CPU sl 33106 MMz [Turbo: 3713.0M4z]
Mudtiplier: VA0 [Terber 137.0]
tase Ulock: 000 ML
Mulipher range: Min: 116, Max non turbec x33 [Turbo: 40 134, 30 ¥35, 2 636, 10 437) sk drmes
cﬂ*ﬁm’m . TR Mol WA-CTIOMARN0 Serid: N2 1009030940 [Tk 1, S T9.6708, ks ) P
3 : S e T R e : P
1 Dota ik P AR Modck MY LIUSASUE Serd LUUU L0106 1 (Dek: U, Som: 59,624, voumes: NJA) ,.,_@
L2 Cahee: 422568
L3 Cache: &M
Uptical dreves &
_. Ready
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3.1.2 show Disk test mode(default cyclic -- 10 ways cycle test)

File Edit Configuration Test Q e T — .x |
=1 P—— -
E.I @ D x 23 Current con
R e — T & Sound | @ CPU [ BP Printer | 58 Pra-Test | <& Post-Test | # Video Playback
f [Eum In Results [ Bventll | |3 T 0 | % Serialports | - Parallelports | % 2D Graphics
lemor 3
* ‘B 3D Graphics | & USB | & RAM | i Plug-in | @ Management
Total Physical Memory: 4073 & Disk = -
Available Physical Memary: e |@ Optical Disk |J Logping |& Eirors |& Network | [§ Temp / Battery
Memory devices: Disk selection
slot 1: 2GE DI
Kingst [] automatically select all hard drives at the start of testing
1.5V, " .
Slot 2 & ol Drive Test Mode Thres... File... SMART:...
Kingstd| | 00: [Physical disk raw] Default (Cyclic) NA 1.00 N
1.5%, 4 C: [Local drive] Not Testing
Slot 3: Mot pal|
Slot 4: Mot pal|
Virtual Memory: Chpagd|
Graphics .
AMD Radeon HD 6770 <] m ‘ v
Chip Type: ATI g |
DAC Type: Internd | Edit details for drive: 00: [Physical disk raw]
Memory: 1024M1 &
ity e || Test this drive [v]
Drriwer prowider: ATITH | Test mode lDefauh (Cyclic) =i
Driver wersion: 88200 -
Driver date: 1-12-2{ | File size 1.00 (% of disk) Seek count 100
Manitor 1: 1920x1|
Disk volumes 3 Block size L
Ci Local drive, NTFS, (59.53GB totdl, 39.64(| Slow drive 0.0 MB/Sec (NA = No threshold
Duty cycle override % (or leave blank to accept default)
Disk drives | SMART options
Run self test and log SMART ErrorsD
B Model: MA-CTOE4M45SD2 Serial: 0| i : ol
TEHE: Model: M4-CTDB4M4SSD3 Serial: 0| Log bad sector increase| | Bad sartor |20
Optical drives g
[ ®m= | ma || wE |
Ready

3.1.3 show Crucial 64GB(M4-CT064M4SSD3) 24-hour Burn-in test PASSED

File Edit Configuration Test Quick Tests Help

El i D x /Al Current configuration - ’ . 9

[ System Information | Bum In Restlts | Event Log | Tempersture

Results for PERRY-PC

Test configuration file:  LastUsed.bitcfg Status: IDLE

Start time: Sun Feb 02 15:47:11 2014 Stop time: Mon Feb 03 15:47:18 2014 Duration:  024h 00m 08s
Test Name Cycle Operations Errors Last Error Description

&Disk (0:) 176 226 Bilion o Mo errors

[ Termperature - - 0 Noerors

p
BurninTest test result

|:|\.'in-:~w errors by categories

Ready

4, Summary

4.1 Crucial 64GB(M4-CT064M4SSD3) SSD is SATA Ill Interface, 1/0 speed, max. to 600MB/s.
4.2 AD911A adapter I/O performance is based on mSATA SSD
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