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Abstract— The technique proposed forces the processor to exse
a compact SBST-like test sequence by using a hardweamodule
called Microprocessor Hardware Self-Test (MIHST) unit which is
intended to be connected to the system bus like @mal memory
core, requesting no modification of the processorore internal
structure. MIHST method guarantees the same or higér defect
coverage than the traditional SBST approach, it redoes the time
for test execution.
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I. INTRODUCTION

MOTIVATION

Typical approach :
Define requirements
Design with off-the shelf chips
- a1 0.5 year mark : first prototypes
- 1 year : ship with low margins/loss
start ASIC integration
- 2 years : ASIC-based prototypes

- 2.5 years : ship, make profits (with

With SoC
Define requirements
Design with off-the shelf cores

- at 0.5 year mark : first prototypes

- 1 year : ship with high margin and market
share

-GOOD JOB market both in research and
industry

competition}

Up to now : collection of chips

cPu m

Typical : $70

—-

Mow : collectionof cores
- i+ cores
- H I
. Fros

Typical : $10

Fig.1

The Fig.1lshows the motivation for choosing the dfigif
verification. As the technology updates, it is nmakthe design
complicated, the verification is done rigorously dbtain the

100% fault free designs.

Il. COMPARISON

Comparison of MIHST with original SBST

MIHST

* ITDOES NOT DEFEND ON THE
FROCESS0R REQUESTTHEY EXECUTE
FREDEFINED INSTRUCTIONS ADDRESS IS
NOT CHANGED.

» THEY REDUCE THE RESOURCES
REQUIREDFOR THE TEST

» THE SYSTEM MEMORY IS NOT
REQUIREDTO STORE TESTCODE

hd

THEY HAVE GOOD CONTROL ANDTHE
EXECUTION FLOW ORLOGIC
FLOWREDUCES THE EXECUTION TIME

SBST

» THEY ARE FROCESSOR DEFENDENT FOR
THE EXCECUTION,THEY RISE THE
EXCEFTIONS DUE T THIS THE ADDRESS
OF THE INSTRUCTIONS MAY GET
ALTERED

» WITH PURE SBST THIS IS NOT THE CASE

» FURELY SYSTEM DEFENDENT

» REQUIRE LENGHTY CODE REQUIRE
SEFARATE CODE STURUCTURE TOAND
INCREASE THE EXECUTION TIME

» Praovide good IP protection. » Integrity of IP are less protective.

» Code structure is in direct form
and lengthy.

» Good security because code will be in
encoded form saves the processor
from attacker before they update
MIHST form.

» Costwise very effective because of
reusability.

» Cost depends on the complexity of
the system under test.

» Less compared to MIHST.SBST
Imposes zero hardware and
efficiently used in periodic online
testing but lacks the programmable
MBIST

» Drawback initially they require more
development time due to
customization

Il. PROPOSEDAPPROACH

Based on the type of BIST called MIHST, MIHST istire
form of IP and connected to the bus and usuallgrignes
during the test mode. MIHST behaves mainly on tive t
principles. The system may be either in the norarain the
test state; in the former, the processor exectedstructions
read from the code memory; in the latter, the MIH&it
generates and provides an instruction stream tgtbheessor
core, while also observing the processor behavidhen
generating the instruction stream, the MIHST uroes not
care about the sequence of instruction addressesaed by
the processor for instruction fetch purposes. THEIST unit
internally encodes the test program in a custommneathat
exploits the test program regularity, minimizing thardware
required to store it. To test the above approath)d consider
MIPS as the processor for the implementation puepos

IV. REASONING FOR CHOOSING THE MIPS
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1. Its is32-bit processor.
2. it supports 4-stages of pipeline:

- ID(Instruction Decode

- IF(Instruction Fetch)

- EX(Instruction Execute)

- ST(Store Result)
3. CPU register memory, each location stores 32fldata.
4. Data memory--> incorporated it with registere fiand
provided option to port the data through output.por
5. Instruction Memory(ROM) stores instructions, le&2-bit
wide.
6. Input or output PORTS are available so that oaarprovide
Input data and also monitor/access any registea ttabugh
Output Port.--> this very important feature.
7. Supports ALL instructions given in the paper.
8. optimised Control unit such that it generate$y arseful
control signals.
Area/power improvement
1.No unnecessary control signals generation.
2.Cheaper in cost.
Hence User-friendly
Provided Input and Output Ports:

User can store any data into register fiteagh Input port

which provides flexibility
User can access any register data, monitor itrgrad verify,
if its correct or not through Output Port

Applications:

Mobile Multimedia

Handheld Multimedia

Home Electronics

Mobile Computing

Design Visualization

Media & Entertainment

Automotive

Networking

AppIicationsWOF EMERGING Markets
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Fig.3 Proposed Architecture

Overcomes some limitations of pure SBST

A MIHST test always finishes Address generationddonger
a problem because the processor receives instngctio
autonomously provided by the MIHST.

1. It makes the program code structure simplecesthere is
no need to respect semantic constraints.

2. Branches and all address related functional@tiestested by
simply spying the bus, without the need for storigtest
program distributed over the whole memory space.

3. Since the execution flow is not controlled bg ffrocessor,
to obtain correct data memory accesses and it effextive

methods to test complex features such as forwangkatigs and
stalls of the pipeline.

The architecture of the MIHST unit includes:
An instruction register, holding the value to bé¢ pu the bus
when the CPU performs a read cycle.
A set of internal memories for storing the encoitédrmation
about the instructions to be generated, resortirantad-hoc
instruction set including:

1> OPCode words, identifying instructions amduding
information about their execution under the MIHSitu
control

2> OPErand words, describing operands to péexpand
their evolution along the program.
The internal memories can be implemented in RAM taed
encoded test program , in this case will be hanehhwvithin
the MIHST module. Such an approach is cost effediv on-
line test application.
Two instruction generation modules, namely:
1>The OPCode Generation (OPCG) module, in charge of
generating microprocessor instruction opcodes.
2> the OPErand Generation (OPEG) module, in chafge
generating instruction operands. It may be remitahore than
once, depending on the ISA of the processor uredi(ite., on
the maximum number of operands of an instructitm;
module implements the simple manipulations that bey
applied to an operand within a loop, such as shiétement,
etc.

A Control Unit, managing the overall applicatiomwl in
collaboration with the Bus Interface Unit. A Bugdrface Unit,
reading and writing the system bus.

A Results Collection module, compressing the maaio
address, data and control bus signals, is in chafrgenerating
the test signature. This function is suitable toiraplemented
by a MISR module.

An optional Test Access Mechanism module, in chafye
interfacing the MIHST unit with the Automatic Test
Equipment in case the encoded instruction sequikasdo be
uploaded from the outside

V .EXPECTED TESTANALYSIS

Comparison between normal and test mode

MIHST Original

approach SBST
Fault Coverage 97.8% 97.8%
Application time(cc) 165 210
Test Program size(bytes) 17 248
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VI. CONCLUSION

The MHIST module can be treated as Intellectuaperty
(IP), where they can be used to test the functignaf any
processor without any modification to the origidakign of the
processor. The Hardware based self-testing surelgs a
overhead to the design , because it comes witlyalésielf but
to test the during the online mode. Advantages arflilvare
self-testing surely decreases the time requirettgba design
and they do not utilize the processor memory toestbe test
result, which is indeed a land mark in saving pssoe
memory, space and time.
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