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CMTL’'sMCFT Card : State-of-the-Art memory testing

CMIL's MCFT Card (Menory Conpatibility & Functionality Tester), is a
menory testing PCl card designed for the rigorous testing needs of
personal conputer manufacturers, nenory nmanufacturers, PC design
engi neers, and conputer service professionals. MCFT is one of the
fastest, nost robust, and nobst accurate nmenory diagnostic and
verification tools available on the narket today. MCFT supports all
SI M, DM, RIMMVs, (SDRAM DDR, DDR2, RDRAM SRAM ECC, Parity and
Non Parity) and ot hers.

The Technol ogy behind the MCFT Card

In developing the MCFT card, CMIL worked closely with Utra-X (the
creators of R S. T. Ram Stress Test) and other high end, industry
| eading mcroprocessor and nenory nmanufacturers to design new
algorithnmse and testing patterns that are specifically oriented
towards testing the latest chip technology and towards supporting
future technologies. As a result MCFT's capabilities were greatly
exceeded. MCFT can currently test up to 64 gigabytes and is designed
to handl e 4096 gi gabytes for future processors.

MCFT' s Advant age

Mermory is one of the nobst notoriously difficult system functions to
troubl eshoot, exercise, and test. PC s are not only being equipped
with increasingly large anounts of RAM but they're often conplex
system hardware and software configurations can nmake it even nore
difficult to deternmine if a problemis truly a RAMfailure, or if it
is caused by hardware or software conflicts, or by a conbination of
both. MCFT's capabilities far exceed those of stand-alone testers in
neeting both of these chall enges. Unli ke stand-al one testers, MCFT
has the capacity to test today’'s |arger anounts of RAM MCFT can
also test RAM nore conprehensively than stand-al one testers, which
can only test nenory one nodule at a tinme from outside the system
MCFT works inside the systemto test for all of the factors that are
potential causes of nmenory failure, such as problens caused by the
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system chipset or noise, or problematic interactions between
nodul es.

MCFT is also unique in its ability to exercise the conplete range of
a conputer’s RAM verifying that the nenory nodule will work with
the latest chipsets, the |atest speeds, and with all access nethods.
Wi | e stand-al one systens run at a slower speed, MCFT can run at the
maxi mum speed of the |atest PCs. MCFT also has the capability to
test nemory with the broadest range of algorithns, including newer,

nore sophisticated algorithms that can find problens in the |atest
nodul es. In addition, since sone problens can be caused when the
operating system is accessing nenory, MCFT tests for this kind of

problem by replicating different operating systens’ access nethods.

Al'l of these factors make MCFT one of the best, easiest, and fastest
ways to test system RAM and it's also the reason why MFT
successfully resolves RAM problens in many environnents where
standal one testers fail.

Test Patterns

Mbst of the advanced testing algorithnms devel oped by CMIL, were
devel oped wusing field failure parts rather then theoretical
nureri cal patterns. This in-depth study of field failures has given
MCFT uni que access nechanism that can catch true failures rather
t han erroneous or no defect faults.

Smal | but Robust Program Si ze

In addition, MCFT is a small but potent nenory testing package that
loads itself into the |east anobunt of RAM possible. MCFT occupi es
far less RAM than many other nmenory testing products which boast
simlar functionality.

Testing Flexibility

MCFT allows you to select the nunber of testing |oops desired, the
menory address range to be tested, and other testing criteria.

Who Shoul d Use MCFT?

MCFT was designed for manufacturers of conputer systens and nenory
nodul es, system designers, and conputer service professionals.
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ers of Conputer systens

high end conputer systems and servers
the conplete range of a systenis nenory
benefit from using MCFT. MCFT
is equipped to test the larger
hi gh end systens.

Manuf acturers of
who need to test
before it is shipped wll
is the only product that
anounts of RAMin these newer

MCFT is also inportant as a testing tool in an assenbly
line environnent because it enables technicians to test
menory as it functions in a specific system

ers of Menory Modul es

Manuf acturers of Menory Mdul es can depend on MCFT to do
everything possible to exercise the nmenory nodul e before
it is shipped, and to verify that their nenory nodul es
will work with the latest chipsets, the |atest speeds,
and with all access nethods.

Syst em Desi gners

Service Pr

MCFT was al so devel oped to aid system desi gners who need
to exercise the conplete range of the systenis RAM and

who need a dependable and conprehensive tool to check
conpatibility issues and problens that arise in the
process of designing a new conputer

of essi onal s

MCFT is an invaluable tool to conputer service
professionals. Its ability to test RAM conprehensively

frominside a system and to exercise the conplete range
of even the newer, high end nodules, wll enable a
di agnostic professional to determ ne definitively whether
a problemis rooted in hardware or software

This highly integr ated product provides the following capabilities:

Tests base, extended, and all nenory in any system using

x86 conpati bl e architecture.
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PCl card with on-board self-loading program elimnates
operating systemand hard drive dependenci es.

Provides full manufacturing-level diagnostics using the
| atest nmenory testing techni ques, yet occupies a ninimm
amount of RAM

Runs conpletely in protected nobde for exceptional
testing speed and excl usive nenory access.

Includes over 30 industry standards and proprietary
menory tests that can be run on all accessible RAM

Capable of testing entire CPU nenory range. Up to 4096
G gabytes on future processors. 64Glinit for Pentium 4.

Permits custom zed testing sessions to be defined; any
test can be included or excluded from testing as
desi r ed.

Menory address range to be tested can be specific in 1
G gabyte, 10 Mo, 1 Mo, and 1 Kb increnents.

Allows the user to specify the nunber of times all
selected tests are to be executed (from 1 to 9,999
testing | oops per session).

Provides an unattended Burn-In node for | engt hy
troubl eshooting sessions and new RAM installation
verification testing.

Q' S | ndependent vs. W ndows/ Li nux

The self-boot technology that OCMIL has devel oped, |oads the
diagnostics directly from on-board firmmare. Because conpetitive
products require preloading of an Operating System such as
W ndows, Linux, UNX or DGOS, proper and true nenory diagnosis
cannot be achi eved. Reasons for poor diagnosis when an OS is | oaded
are due to problens created during the boot stage in addition to
adhering to the OS s rules. Wth all these different criteria, it
only dilutes the problem resulting in a poor diagnhosis. Wth the
MCFT utilizing the self-boot technology, TSR s are elimnated and
true nmenory access is available in addition to the quick and
automatic start up.
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Benefits of OS5

Other memory

independency diagnostic tools

Works on all PC's
regardless of the

Other companies OS
Operating System.

Avoids TSR's running in
the background.
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Allows direct access to
memory modules.

Quick and automatic start

Memory Module Sl | reduces setup time.

Memory Module

MCFT uses algorithm c code that runs independent of an OS. The card
is designed as such to rid itself from OS obstacles. The foll ow ng
are a list of obstacles that are overcome when running wthout the
presence of an CS:

No OS interrupt table

No interference fromsoftware to CPU

No CS Driver |ayer

Smal | er code.

Maxi mum cover age of nenory range

No CS API | ayer

No OS threading |ayer

No CS overhead | ayer

No OS nenory driver |ayer

Restricts access to menory.

Dilutes nmenory testing

Cl eanest envi ronnent

Access full CPU nmenory range using native CPU flat nopde

Enul ation of different @S s using a single easy to use
MCFT card.

Patterns designed to maxim ze fault coverage

LR

The Test | evels and Al gorithns

MCFT enul ates real world access’s by a perfornmng a series of in-
house designed nenory patterns to catch problem that are caused by
stresses created by various nethods of RAM access.
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MCFT's nultiple algorithnms simulate a variety of nenory usage
nmet hods. As seen from the two diagrans below, newer operating
systens are nore rigorous than standard Wndows products. MCFT is
designed to test for multitude access nechanisnms being used in
current operating systens.
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A Diagram showing the layer use of ' g . s . '
memory using standard Win /ME A diagrarn showing the paging mechanism used in the latest 05's

MCFT Testing Capabilities and Menory Al gorithns

Support Memory capacity
Base Memory to 64G — (4096 G for future Processors)

Test Patterns
Most of the advanced testing algorithms developed by CMTL were developed using field
failure parts rather then theoretical numerical patterns. This in-depth study of field failures
has given MCFT unique access mechanism that can catch true failures rather than erroneous
or no defect faullts.

Base Memory to 64G — (4096 G for future Processors)
Sequence 1 (Test1 & 2)

Sequence 2 (Test 3 & 4)

Sequence 3 (Test 5)

Sequence 4 (Test 6, 7 & 8)

Sequence 5 (Test 9 & 10)

Sequence 6 (Test 11)

Sequence 7 (Test 12)

Sequence 8 (Test 13 & 14)
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Sequence 9 (Test 15, 16, 17 & 18)
Sequence 10 (Test 19)
Sequence 11 (Test 20)
Sequence 12 (Test 21)

Sequence 13 (Test 22)
Sequence 14 (Test 23)
Sequence 15 (Test 24)
Sequence 16 (Test 25 & 26)
Sequence 17 (Test 27)
Sequence 18 (Test 28)
Sequence 19 (Test 29)
Sequence 20 (Test 30)
Sequence 21 (Test 31)
Sequence 22 (Test 32)
Sequence 23 (Test 33)
Sequence 24 (Test 34)
Sequence 25 (Test 35)

Sequence & Test Descri ptions

Due to the proprietary nature of sonme tests, details may not be
provided. A Star * next to the test nane indicates a proprietary
pattern devel oped by CMIL and its partners.

Sequence 1

Test 1. Filling all nenory with zeros, then checks for any
bits that still equal one. Any bit which equals 1 is
flagged as “ON'.

Test 2: Filling all mnory with ones, then checks for any
bits that still equal zero. Any bit which equals 0 is

flagged as “OFF".

Sequence 2
- Test 3: Testing using a “weave” pattern to check nenory for
address lines stuck Hgh (On), and to verify that data can

be witten and read reliably.
Test 4: Testing using a “weave” pattern to check menory for

address lines stuck Low (Of), and to verify that data can
be witten and read reliably.

Sequence 3

Test 5: Filling memory with zeros and then alternating by
junping from the beginning and end of RAM to the mddle
bl ock of menory.
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Sequence 4 *
Test 6: Performing a checkerboard conbi nati on sequence test
t hat incorporates walking and auto base sequencing
routines.
Test 7: Performing an inverted checkerboard conbination
sequence test that incorporates walking and auto base
sequenci ng routines.
Test 8. Performing a combination of the checkerboard and
i nverted checkerboard sequence test that incorporates three
bi ts wal ki ng and aut o base sequenci ng routi nes.

Sequence 5
Test 9: Checking each byte's parity bit using a checker
board pattern.
Test 10: Checking each byte's parity bit using an inverted
checker board pattern.

Sequence 6
Test 11: Copying the system BIOS code into RAM until the
menory is filled and then reading all RAM to verify that
the BIOS data was witten correctly.

Sequence 7

Test 12: Performing test to verify and isolate failures in
the data lines between the system bus and RAM

Sequence 8
- Test 13: Filling each word of RAM with a unique data
pattern and then checking each word' s value to ensure that

it is the sane as the value witten
Test 14: Filling each word of RAM with a unique address
pattern and then checking each word’ s value to ensure that

it is the sane as the value witten

Sequence 9
- Test 15: Performing walking bit patterns; a bit is witten
and the next is skipped and then one is witten again, etc.

Test 16: Performing inverted walking bit patterns; a bit is
witten and the next is skipped and then one is witten

again, etc.

Test 17: Performing walking bit patterns left; a bit is
witten and the next is skipped and then one is witten
again, etc.

Test 18: Performing inverted walking bit patterns left; a
bit is witten and the next is skipped and then one is
witten again, etc.
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Sequence 10

Test 19: Attenpting to detect single coupling failures and
multiple failures of any conbination of bits stuck at zero
or one.

Sequence 11 *

Test 20: Reading each bit for a preloaded expected val ue,
then witing the opposite value and reading the value a
second time.

Sequence 12

Test 21: Filling and witing all nmenory with zeros and
then, in ascending order, verifying that zero a is present
in every bit. Then filling and witing all nmenmory wth

ones. Another pass inverts all of the patterns and perforns
a conplete data integrity check

Sequence 13 *
Test 22: Testing for cross contam nation of cell data.

Sequence 14 *
Test 23: Testing for cross contam nation of cell data.

Sequence 15

Test 24: Testing nmenory transfer which determines if data
can be noved from one location in FAM to another w thout
causi ng changes to the data.

Sequence 16 *

Test 25: Testing a conbination of unique access nethodol ogy
and standard pattern testing.

Test 26: Testing a conbination of custom walking and
standard pattern testing.

Sequence 17 *

Test 27: Additional Address line testing using proprietary
met hods for stressing address |ine.

Sequence 18 *

Test 2B: Conbination of unique access nethodol ogy testing
of Address and Data lines to isolate failures.
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Sequence 19 *

Test 29: Test pattern designed to uncover nenory cell
failures such as address decoder faults, stuck at faults
and cell interaction probl ens.

Sequence 20 *

Test 30: Testing for data line adjacent cell intrusion or
di st ur bance.

Sequence 21 *

Test 31: DDR nodul e specific test algorithm stresses uni que
DDR behavi or mechani sm

Sequence 22 *

Test 32: Alternate DDR mpdule specific test algorithm
stresses uni que DDR behavi or nmechani sm

Sequence 23 *

Test 33: Data line stress level pattern for DDR nenory
controller.

Sequence 24 *

Test 34: DDR2 nodule specific test algorithm stresses
uni que DDR behavi or mechani sm

Sequence 25 *

Test 35: Data line stress level pattern for DDR2 nenory
controller.

MCFT Hardware Test Card vs. Software Menory Test Products

MCFT hardware provides additional circuitry to optimze pattern
generation and system access. This enhances the testing and provides
a faster nechanismfor failure isolation.

Menory Testing Levels to Enul ate Real Wrld Menory Usage

Level One
This level enulates application prograns that are running DOS
and a limted Wndows OS, Single user. dder systens & systens
that may still be used in inbedded process control applications.
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Level Two
This | evel emul ates standard use of a Wndows OS and application
prograns. Single user. Home and |ight business applications.
Spreadsheet, e-nmmil, docunents, etc.

Level Three
This Level enmulates rigorous use of Wndows based prograns.
Single wuser. Demanding prograns: publishing, 3-D inmaging,
gam ng, video editing, etc.

Level Four
Emul ates multi-user OS's such as Wndows NT Enterprise Server,
Li nux, UNIX. Miti-user. Server and workstations. Extremely
demandi ng prograns and hi gh end gam ng. Maxi num nenory stress.

Level Five
Emul ates multi-user OS's such as Wndows XP & 2003 Enterprise
Server, Linux, UNIX  Extrenmely demanding enterprise class
applications and web servers. Over clocked PC s and servers used
i n high-end ganing environnents. Extrene nmenory stress.

Concl usi on

CMIL has designed a product to surpass over nenory test products.
The new MCFT card uses different nenory testing technologies to
better detect nenory failures. The card is also designed wth
features designed specifically to nmeet the demandi ng and changing
needs of menory testing Laboratories.
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