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Introduction 

The Mtron MSP-SATA7035 is a 16 GB, 3.5ɂɯsolid 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 driveɀÚɯÜÚÌɯÖÍɯ- -#ɯÍÓÈÚÏɯÔÌÔÖÙà lends it a number of unique 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/ICH8R 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 ICH9R 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 ICH8R, 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, Intelɀs documentation on the subject contradicts itself. On the IMSM 

FAQ page, Intel asserts wrongly that, ɁICH9, ICH8, ICH7 and ICH6-based chipsets, as well as 

ICH5 and ICH5R-based chipsets, do not use AHCIɂ [3] whereas the ICH8 datasheet states correctly 

that Ɂthe ICH8 provides hardware support for Advanced Host Controller Interface (AHCI)ɂ [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 Ɂ-A ɬA ɬP(PATH)ɂ to extract just the 

driver infs and required files. 

After these were extracted, the ɁIntel® ICH8R/DO/DH SATA AHCI Controllerɂ device_id 

Ɂ2821ɂ was replaced with ɁIntel® ICH8 SATA AHCI Controllerɂ device_id Ɂ2824ɂ in the iaahci.inf 

and iastor.inf files as shown in Figure 1. 
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[Figure 1] .inf file modification of Ɂ2821ɂ to Ɂ2824ɂ 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. Right click ɁIntel® ICH8 2 port Serial ATA Storage Controllerɂ 

 
c. Update Driver 

d. Select: ɂNo, not this timeɂ 

e. Select: ɂInstall from a list or specific location (Advanced)ɂ 

f. Select: ɂDonɀt search, I will choose the driver to installɂ 

g. Select: ɂHave Diskɂ 

h. [directory containing drivers] 

Note that this sceenshot shows what 

the device manager should look like 

after driver installation is successful. 

However, this will show ɁIntel® ICH8 

2 port Serial ATA Storage Controllerɂ 

before the AHCI drivers are installed. 
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i. Select: ɂIntel® ICH8R/DO/DH SATA AHCI Controllerɂ (this is the device with the 

device_id we replaced). Click Ɂcontinueɂ in any unsigned signed driver warnings. 

 
 

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

instead of IDE mode in the BIOS. 
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3. The computer is restarted, allowing Windows to boot normally. 

4. The Ɂadd new hardware wizardɂ 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.  

 
[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 MTRONɀs 110.5 MB/s reads easily overcame the 65.0 MB/s reads of the Raptor: 

 

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

 

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.  

  

0

20000

40000

60000

80000

100000

120000

0.5 2 8 32 128 512 2048 8192

S
p

e
e

d
 (

K
B

/s
)

Block size (KB)

HD Tune Read/Write Filesize Speed

Read speed (KB/s) Write speed (KB/s)



Mtron SSD Installation and Performance in Hetis 965 

 

 

 

Page 8 

 

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 
Size 

Read 
Speed 

 

Block 
Size 

Write 
Speed 

KB MB/s 
 

KB MB/s 

0.5 6.7 
 

0.5 8.2 

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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