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Introduction

The Mtron MSP-SATA7035 is a 16 GB, 3.57 anlid state drive with advertised maximum read
speeds of 120 MB/s, maximum write speeds of 90 MB/s, and access times of at or under 0.1 ms. The
solid state drivez UwU U1 wOi w- - #lembs@tE huimbeOdf Whigue properties which make
it an increasingly attractive alternative to traditional storage media. These include:

1. Negligible access times (0.1 ms compared to 10 or 15 ms for traditional HDDs)
2. High performance read/write speeds (110.8 MB/s reads as tested compared to 65.5 MB/s
for WD74 Raptor)
3. Uniform sequential read/write speed profile
4. Rugged resistance to both shock and vibration
5. Increased MTBF
6. Reduced heat dissipation
These performance and reliability characteristics make solid state drives attractive in both

enthusiast, performance-driven storage applications, as well as enterprise and scientific fields
where data integrity is critical.

Intel ICH8/ICH9 Limitations

Currently, both the Intel ICH8 and ICH9 southbridge SATA controllers suffer from a
performance degrading bottleneck which limits throughput to 80 MB/s. Obviously, this limitation
generally not be a concern given average reads of 50-60 MB/s on traditional drives, however, for
the solid state drive, this represents a 20% performance reduction.

The MSI Hetis 965 is built on the Intel G965 Express chipset which is coupled with the
aforementioned ICH8 southbridge and SATA controller. As with all SATA interfaces, two modes
of operation are available via BIOS configuration: IDE-SATA emulation (where the guest OS sees
all SATA peripherals as being connected to an IDE controller which the SATA controller
emulates), and AHCI (Advanced Host Controller Interface, which offers native software-SATA
controller communication as well as non IDE features such as Native Command Queuing and
RAID support).

The Mtron drive was installed, configured, and initially tested in the IDE-SATA emulation
mode. Synthetic benchmarks showed that the Intel 965 Express chipset exhibited the 80 MB/s
performance cap documented by other evaluators [1], [2]. At this point, it became obvious that
AHCI mode might offer a means to circumvent the limitation, as well as offer potential
performance benefits beyond advertised speeds as offered by NCQ.
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Intel ICH8/ICHS8R Drivers

ACHI support is generally provided by the installation of the Intel Matrix Storage Manager
(IMSM) driver and configuration package. Drivers for ACHI support are normally installed in the
Windows preinstallation environment by pressing F6, directing the setup utility to the appropriate
driver, and loading support. Generally, this is an acceptable means of allowing windows to
communicate with the SATA controller so the HDD can be recognized.

To further complicate matters, simply changing the BIOS configuration from IDE to AHCI after
Windows XP was already installed and configured resulted in a reboot loop. This is because the
startup routine by default lacks the drivers necessary to utilize AHCI.

Unfortunately, Intel has only bundled AHCI/RAID matrix support for the ICH8R (R ostensibly
signifies the presence of a RAID controller) and ICH9IR controllers in the Intel Matrix Storage
Manager. In addition, the floppy-configuration utility used for making the driver set designed to
be loaded with F6 at install also only supports ICH8-M and ICHS8R, not the ICH8 controller.
Ironically, ICH8 AHCI drivers are natively supported by Windows Vista, however, the desirable
OS in this evaluation is Windows XP.

To complicate the matter, Intelz documentation on the subject contradicts itself. On the IMSM
FAQ page, Intel asserts wrongly that, ?ICH9, ICH8, ICH7 and ICH6-based chipsets, as well as
ICH5 and ICH5R-based chipsets, do not use AHCI? [3] whereas the ICH8 datasheet states correctly
that ?the ICHS8 provides hardware support for Advanced Host Controller Interface (AHCI)? [4].

Modifying INFs for ICH8 Support

The ICH8 and ICH8R SATA controllers only differ in the presence of RAID support. Therefore,
it followed that with some modification, the ICH8R AHCI non-RAID drivers likely would install
for ICH8 AHCI support. At this point, it became apparent that modifications to the .inf files (setup
installation files) would be necessary to make Windows XP install and communicate with the
AHCI controller.

Modifying the inf files to support ICH8 necessitated editing the device_id of the ICH8R
controller to match the appropriate device_id of the ICH8 controller. To do so, the iata78_en.exe
matrix storage manager file needed to be run with the flags ?-A + A ¢t P(PATH)? to extract just the
driver infs and required files.

After these were extracted, the ?Intel® ICH8R/DO/DH SATA AHCI Controller? device_id
728217 was replaced with ?Intel® ICH8 SATA AHCI Controller? device_id 728247 in the iaahci.inf
and iastor.inf files as shown in Figure 1.
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I iaahci - Notepad
File Edit Format View Help
HKR, ParametersipPortl, ¥DIPME, 0x00010001,1

HKR, Parameterss»Port2, %ans, 0x00010001, 0

HKR, ParameterssPort2, %LPM%, Ox00010001, 1

HKR, ParametersspPort2, ¥LPMSTATEX, Ox0001000L, O
HKR, Parametersiport?, ¥LPMDSTATE%, 0x 00010001, 1
HKR, Parameterss“Port2,®:eTF%, 0x00010001,1

HKR, ParametershPort2, ¥DIPM3, Ox00010001,1

[fastor_EverntLog_Inst]
Addreg = fastor_EventlLog_addreg

[fastor_EventLog_addreg]
HKR,
HKR, , Typessupported, ¥REG_DWORDY, 7

[strings]

Diskname

¥PNPOEQ0. DeviceDesc
PCINWVEN_BOSE&DEV_2653&CC
PCINWEN_BOBB&DEV_2BHE1&CC

"Intel AHCI Control
0106. Devicebesc
0106. Devicebesc
0106, Devicebesc
010 .Dev1ceDesc

0106:Dev1ceDesc
0106, Devicebesc

PCIWEN_BOBG&DEV_502 3&CC

INTEL="Intel"

An="AN"

LPM="LPMm"
LPMSTATE="LPMSTATE"
LPMDSTATE="LPMDSTATE"
GTF="GTF"

DIPM="DIPM"

B BB B R BB B R BB B R R B B R R R R RN

yHandy macro substitutions (non-Tocalizakble)
SPSVCINST_ASSOCSERVICE = 0xQ0000002
SERVICE_KERMEL_DRIVER 1

SERVICE_BOOT_START o]

SERVICE_ERROR_MORMAL 1
REG_EXPAND_SZ 0x00020000
REG_DWORD Ox00010001
<

,EventMessageFile, ¥REG_EXPAND_SZ%, "%SystemRoot® \System32hIologMsg. d11; ¥SystemRoot®N\Systems 2y dr

B R R BB R R B BB BB B B R R BB B R B BB R R BB R R BB R R

"Intel Matrix stora E Manager Driver"

"Intel(r)
"IrntelCr)
"Intel(r)
“Inte1(R)

"Intel(r)
"Intel(R)
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82801FBM SATA AHCI Comtroller”
A31XESE/A32xESE SATA AHCT Controller”
82801GRGH SATA AHCI contro11er
BO1GEM SATA AHCT cortroller"

ALHR /| HO SATA AHCI Controller
801HEM B SATA AHCI Contraller
ICHS SATA AHCI Controller'

EP 80379 SATA AHCI Controller”

[Figure 1] .inf file modification of 728217 to 728247 in the IMSM driver package.

After the modifications were performed, the respective files were saved and stored
appropriately. These are available in a zipped package for further installations.

Initially, some time was spent attempting to properly package the drivers for use with the
Windows XP preinstallation environment F6 driver startup procedure, but these attempts proved
unsuccessful. Because the Hetis 965 lacks a floppy drive, and does not offer temporary floppy use
through a floppy connector on the motherboard, a USB key emulating a floppy drive was used.
Although the drivers themselves were recognized properly initially, allowing Windows to
partition and format the drive, setup would lose the drivers during startup and continually
prompt for the setup disk to be inserted into drive A:. A USB floppy drive was purchased and the

same procedure attempted to no avail.
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Installing Windows XP, adding AHCI support

Because installing Windows XP with support for the SATA ICH8 proved challenging, an
alternative method was devised. Instead of making Windows load the AHCI drivers during initial
setup, Windows XP was installed with the BIOS configured to treat the SATA controller as an IDE
device, allowing setup to complete normally. After installation, however:

1. The IDE SATA controller drivers are manually replaced with the modified drivers through

the hardware update wizard as follows:
a. Device Manager
b. Rightclick ?Intel® ICHS8 2 port Serial ATA Storage Controller?

£ Device Manager

Eile  Action Wiew Help

N EHEES A =R

=) ITL-FLEX55D

+- if Computer

—| e Disk drives
g Kingston DataTraveler 2.0 IUSE Device
e MTROMN MSP-SATAZOSS

+ @ Display adapters

+- o DVDYCD-ROM drives

-1-i= IDE ATAJATAPI controllers
=) Inelli: ) 82801HR/HH/HD SATA AHCI Controller Note that this sceenshot shows what
(=) Primary IDE Channel . i
=) Secondary IDE Channel the device manager should look like
i= Standard Dual Channel PCI IDE Cantraller after driver installation is successful.

11y [EEE 1334 Bus host controllers However, this will show ?Intel® ICH8

+ - Keyboards .
St - i 2 port Serial ATA Storage Controller?
+- ) Mice and other pointing devices

+- 5 Moritors before the AHCI drivers are installed.
—|-E& Metwork adapters

B8 1394 MNet Adapter

E& Intel(R) 825660C Gigabit Metwork Connection
- 5 Parts (COM & LPT)
+ ﬂ Processors

Update Driver

Select: 2No, not this time?

Select: ?Install from a list or specific location (Advanced)?
Select: 2Dong search, | will choose the driver to install?
Select: ?Have Disk?

[directory containing drivers]

S@ =~ o ao
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Locate File |E| fg|

Look jn: |==-'F|emovable Dizk. [E:] V| o ? | '

r [CD)Benchmarks
| 23 I Benchmarks (NEW)

tdy Recent

Documents }iastor
- Type: Setup Infarmation
?L' Date Modfied: 3/21/2008 3:16 PM
Size: §.37 KB
Desklop

tdy Documents

o

My Computer
‘g File narne: iaahci hd | [ Open ]
by Metwork Files of type:

i. Select: ?Intel® ICH8R/DO/DH SATA AHCI Controller? (this is the device with the
device_id we replaced). Click ?continue? in any unsigned signed driver warnings.

Hardware Update Wizard

Select the device driver you want to install for thiz hardware.

= Select the manufacturer and model of your hardware device and then click Mest. IF pou
==l have a dizk that contains the driver vou want to install, click Have Disk.

[] 5how compatible hardware
todel

IntelR] 828071 GBM SATA AHCI Controller
IntelR] 82801 GR/GH SATA AHCI Controller

”
& Thiz dnver i1z not digitally signed!

Tell e wahy driver zsiqning is iporkant

¢ Back ” MHest » ][ Cancel l

2. The system is rebooted, and the SATA controller is configured to behave in AHCI mode
instead of IDE mode in the BIOS.

Page 4



Mtron SSD Installation and Performance in Hetis 965

3. The computer is restarted, allowing Windows to boot normally.

4. The ?add new hardware wizard? launches, and step 1 is repeated, now for the actual SATA
ACHI controller.

5. Reboot, SSD now performs as AHCI device.

This procedure allows Windows to be installed with the SSD in IDE mode over SATA, and
later be configured to use AHCI allowing it to reach its full performance potential.

MTRON 7 SSD Performance

The first series of tests were performed in HD Tach, a synthetic drive speed benchmarking
utility. Later testing was performed with HD Tune. Using AHCI mode to natively control the SSD
indeed allowed the drive to reach its full performance potential, averaging reads of 110.8 MB/s,
compared to 80.0 MB/s on IDE as shown in Figure 2.

HD Tach version 3.0.4.0 - For non-commercial or evaluation use only, see license agreement.

Sequertial Read Speed
(higher iz better)

110 MB/=
100 MBJ=
90 MB/s

80 MBis
70 MB/s
60 MB/s
a0 MB/s
40 MB/s
30 MB/s
20 MB/s
10 MB/=

0 MBi=s

T T T T
18 2GB 3G 4GB

Burst Speed
rthigher is better)

T T T T T T T T T T T
SGE GGE TGH GGE 9B  10GBE 11GBE  12GB  13GB  14GB  13GB  16GH

MTROMN M5 P-5ATAFO35 017
Tested ot 2008-03-21 at 17.00
Random access: 0. 1ms

|

SATA 150 |
[ ATA UtraDMa 6

CPU utilization: 4% [+ 2%)

Average read: 110.8 ME/s

MTRON MSP-5ATATO035 017 A1
Tested ot 2008-03-20 at 15:04

I : Random access: 0.1ms

E E CPU utilization: 3% [+ 2%)

i ' fLverage read; 800 MB/z

Lower is better for CPU and random access.

Higher is better for average read.
ME /2 = 1,000,000 bytes per second.

T
0 a0 100

Save Results ‘

T T T
150 200 250

Upload Results

GE =1.000,000,000 bytes.

Copyright [C] 2004 Simpli S oftware, he. v, simplizoftware, com Daone

T T T
300 350 400

[Figure 2] Blue represents IDE configuration, Red represents AHCI performance.
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In addition, the drive performance can be compared to similar synthetic tests performed on the
Western Digital Raptor, a 10,000 SATA drive representing the highest performing traditional drive
of its kind. The MTRONZ 110.5 MB/s reads easily overcame the 65.0 MB/s reads of the Raptor:

HD Tach version 3.0.4.0 - For non-commercial or evaluation use only, see license agreement.

Sequertial Read Speed

110 MB/= 1]
100 MBJ=
a0 MB/s
80 MB/s
70 MB/s
60 MB/s
a0 MB/s
40 MB/z
30 MB/s
20 MB/s
10 MB/s

(higher iz better)

0 MBi=s

T
438

Burst Speed
rhigher is better)

T T T T u T T T T T T T T
93GER 14.3GB 193GB 243GB 293GB 34368 393GE 443GB 49.3GE S54.3GE S8.3GE 64.3GB B93GB T4.3GB

([ ATA UtraDhis, &

- [tewer] |

SCEl Utra320

T T T :
100 150 200 250

T T T
300 350 400

Copyright [C] 2004 Sirmpli 5 oftware, Ihe. www. simplizoftware. com Done

MTROMN M5 P-5ATAFO35 017
Tested on 2008-03-21 at 16:30
Random access: 0.1ms
CPU utilization: 2% [+ 2%)
Average read: 1105 MB /s

‘wWestern Digital Raptor WD 74
Tested ot 2004-04-25 at 06: 31
Random access: 7.8ms
CPU utilization: 2% [+ 2%)
Lwerage read; 650 MB/z

Lower is better for CPU and random access.
Higher is better for average read.

ME /s = 1,000,000 bytes per second.

GE =1.000,000,000 bytes.

[Figure 3] Blue represents WD Raptor performance, Red represents SATA in AHCI
configuration performance.

Note that HD Tach cannot measure write speeds on a drive that is currently partitioned and in
use because it performs low-level writes to the drive o avoid filesystem bottlenecks. Because the
SSD was used as the windows boot drive, HD Tach was not used to perform write testing.
However, other benchmarks showed between 50-60 MB/s write speeds [5]. This report uses HD
Tune to benchmark writes on the following page.

Page 6



Mtron SSD Installation and Performance in Hetis 965

Testing with HD Tune showed similar 110 MB/s read speed results and 0.1 ms access times:

& HD Tune Pro 3.00 - Hard Disk Utility (trial version) =(=E3

MTRON MSP-SATATO3S (16 GB) e a -*C @

Folder Usage 'ﬂm Eraze @ File Benchmark. m Disk monitor oy aam
Y Benchmark i Info g Health @, EnorScan

g
o ]

(&) Read
O white

Transfer rate

Minirnum

[
=

I awirnum

g
b
@
o
=1
o

Access time:

Burst rate

91.2 MB/sec

Using HD Tune to perform file system benchmarking for write speed analysis showed that
reads are faster than writes and diverge initially, but stabilize gradually.

HD Tune Read/Write Filesize Spe:!

120000

¢ ¢ ¢ o o @
100000 o ¢ *

80000

60000 o

Speed (KB/s)

40000
20000

0
32 128 2048 8192

Block size (KB)

#Read speed (KB/s MWrite speed (KB/s)
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The data from HD Tune can be exported into data table form for easier quantitative analysis.
HD Tune agrees with HD Tach, showing 107.1 MB/s reads in the 1-8 MB block size range, and 69.6
MB/s write speeds in the 1-8 MB block size range. These block sizes constitute the majority of
read/write operations on the drive, so their performance should be representative. Writes are
slower than reads, as expected.

Block Read Block Write
Size Speed Size Speed
MB/s MB/s
1 12.1 1 15.2
2 21.9 2 24.3
4 37.1 4 34.3
8 60.1 8 47.5
16 79.2 16 57.0
32 90.0 32 65.2
64 100.5 64 70.8
128 105.8 128 70.7
256 107.2 256 71.2
512 108.0 512 70.9
1024 108.1 1024 71.7
2048 107.1 2048 71.2
4096 104.4 4096 71.1
8192 108.9 8192 64.1

Conclusions

The MTRON MSP-SATA7035 appears to offer fast performance (~110 MB/s reads, ~70 MB/s
writes, 0.1 ms access times) in a robust, shock proof form factor. Although enabling AHCI support
in the ICH8 southbridge in Windows XP proved initially challenging, doing so provided an
immediate 30 MB/s increase in read speeds. Although the drive is somewhat cost prohibitive, its
performance and other characteristics make it a worthy replacement for traditional disk drives.
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Sources

[1] http://www.anandtech.com/storage/showdoc.aspx?i=3167 (MTRON MSP 7000 Quick Look
Testing)

[2] http://www.tomshardware.com/2007/11/21/mtron_ssd_32_gb/page3.html (MTRON 32 GB SSD:
Performance with a Catch)

[3] http://www.intel.com/support/chipsets/imst/sb/CS-012304.htm (What is AHCI and which Intel
chipsets support it?)

[4] http://download.intel.com/design/chipsets/datashts/31305603.pdf (ICH8-Family Datasheet, P.
201 details AHCI support)
[5]http://benchmarkreviews.com/index.php?option=com_content&task=view&id=143&Itemid=60&
limit=1&limitstart=5 (MTRON Pro 7000 SSD Performance Analysis)
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