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IJTAG (IEEE P1687) — Instruments under

consideration
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» These instruments are needed for testing, debugging,
yield improvement

= |P companies do not want to be
= Devoting huge resources to generic test structures
= Writing programs to enable these test structures
= Having to redesign the wheel
= Debugging test structure that can be bought off the shelf
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= Common, standardized internal test structures
= Cost less to implement
= Are less risky on 1st Silicon
= Enable debugging tests
»= Result in better quality products
= Enable faster yield learning
» Result in even better quality products
= Result in more defect-free systems
= Create happier customers



QUALCOMM IJTAG (IEEE P1687)
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= |EEE P1687 is the draft standard for access and
control of instrumentation embedded within a
semiconductor device

» |t provides a standardized process that allows test
systems to communicate with embedded instruments
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= |EEE 1149.1 (JTAG) defines BSDL.
BSDL describes boundary scan in a chip
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IJTAG defines a new language of internal
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IEEE P1687 (IJTAG) defines a language that describes internal
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test and debug structures
A
Boundary Scan
In-package
> MBIST Chip
=_‘ Clock Generator
* Hub
Y VvV V g = —
- > g Hub [«—
1687 Host - =‘ Hub |« - “ehip |]| >
1148.1 > Scan Configuration
TAP
> Plus much much more

April 2006 Page 9



UALCOM

CDMA Technologies

= TAP controller must have
= 1687 host (1687-ifier)
= Each instrument must have
= 1687 client
= Each instrument may contain
= |[nstrument
" Pipe
= 1687 host
= Any or all
= Each instrument may

communicate one level up
(interrupt) or one level down if it

IJTAG (IEEE P1687)
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= Scan path location of registers is contained in a file based 1687
description language
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Functional diagnosis — run functionals
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Functional diagnosis — capture results

A |
%

\j

A
Y

|

ob| Registers po
O
—
F YV ¥
~i- Registers plo

April 2006 Page 16



UALCOAMV IJTAG (IEEE P1687)

CDMA Technologies

Functional diagnosis — scan out results
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Set watch variables
Set breakpoints
Set cycle step mode

|

L
Functional simulation or
pre-existing database

'

Send functional cycles to
tester through standardized
API (EDA and Tester)

'

Send chain flush
command

'

Receive test results
from tester API

'

Vary conditions through
EDA API

Functional diagnosis
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* Using this standardized
approach foundries can
purchase off the shelf
tools for memory yield
improvement.

e Similar structures can be
created for ATPG yield
improvement, for
functional vector debug,
and for functional to test
mode timing correlation
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= FA result on 90 nm single bit
speed failure

6-T SRAM Schematic 90 nm failure SEM Image
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= Determine requirements — what makes sense and
what is doable

= Requires adoption of standardized TAP features and
architecture that supports IJTAG (specialized
Instructions)

= Creation of standardized mechanism for high
bandwidth data

= External Instrumentation and synchronization
= Language based Instrument description
= Establishment of Language based Protocols for use
» Relationship to other standards
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