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ivironment: ASIC Physical Design

Placement, Clock and Timing Optimization, Wiring,
and Post-PD checking

Team of 6, doing about 30 chips per year

Small, slow chips in older technologies (stable rules)
may take only a few days

Large, fast chips in new technologies (unstable rules)
may take months




e Problems

Sharing data
= | arge databases. For example:
e | million objects
e 500 Meg netlists
e 700 Meg timing extraction
e [000 Meg wire files
e Takes 30 minutes to load the model
e Requires large box: 64 bit, > 2 Gig of memory

= Many people (PD guys and designers) working on the "
design at the same time %




1e Problems (continued)

Need quick solutions to dynamic problems
= Requirements are constantly changing.

e Technology rules

e Design Specs
= Examples:

e A clock buffer is determined to have reliability
problems, so we need trace through various clock trees
and substitute clock inverters.

e Temperature or VDD specs change, so we peed to
adjust padding books to fix fast chip hold viélgtion

.




e Solution

An idea from the 80s: Client/Server

= Load the data once, on a big, fast server, and write clients
to read and analyze the data.

= Solves data sharing problem

e Multiple clients can quickly and simultaneously read the
data

e Multiple designers creating ECs in parallel.
= Solution to the dynamic problem

e Quickly code, test, and use small chunks o throw
client code. N
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ample: netlist_server

netlist_server: reads the netlist, placement, and wiring
data

= Written as a stand alone Perl script, but could be
integrated into the IBM IDM-based design system

= Forking allows for simultaneous access with shared
memory

= For | million objects, it runs in 30 minutes and uses 2 Gig
of memory

= Registers the hostname and tcp/ip port used based on
chip name and version. %




ample: netlist_splot

netlist_splot: plots placement and/or wiring data

= Generates and displays a postscript file in a few seconds on
a entry level box.

= Often run by off-site designers, via the IBM intranet

= Can trace repowering trees, plot group placement, show
location of books, display wiring.
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xamples ...

676 I0 672,349 boxes 32,594,247 cells (6d% used-?l]‘% Mmacro) 24,650::24,580 tracks 49/12;500

:xample of a
‘roup placement
lot

etlist_splot
chip fred

group

-160??4 cD. 0.
-1?4546 CD. 0.DIRQ
-225356 CD. 0.L3BUF
-25542? CD. 0. SBUF
- 62387 CD. 0. |other|
352114 IOWRAP.IO.QP

161337 IOWRAP.IO.(QPADDR

352486 IOWRAP.IO.QT

=1 L.

429077 IOWRAP.IO.|other|

-54526? IPC.0.0

- 317 1PC.0. |other]

-693512 L3.0.1L3

42 L3.0. |other]
385251 PQ.0D.POGS

-1?84399 PQ.0. |other|

B 61477 IOVRAP . I0 . QTADDE 100 RH. 0.E0QQ3

e A | :

6099 EH. 0. Jother|
-163313 SPI.0.5PI
22262 SPT.0.|other|
-22?039 TDC . ABS.

454248 TUCLK.CLEK.MAIN

-264940? |other| .

Actual Size



T

[l

e rbi rl e B

YR~ 21" ﬂﬁwﬂ_.!ﬂuﬂ.&ﬂ_
s

Ll L]

.s
2T IqTde mpeedins]
=
= -
M

[ 5

=z :hh b
“ -_-l_h\h .

IR

YR 2T 0 1 e Emdin PP B 09 1A s esdins

YR ET 1A oy eedie

TYE &1 0 Tde s

LR ML

yF 21 1T sy es-diosy
K

emzeache . cmplhi. 12_tags

ITF E1° Eaﬁ.!ﬂnﬂ.&ﬁ..

IyF 21 " g Tdos sy L

ITF &1 0 Tdm - symesd

o "u
1T 21 13 TdE Mpredm=

EIF 21 191dm sysrsdins
-

[

T O

an
o
:
IR 1" Hﬁmﬂ.nﬁﬂm_ﬂ_ "a

Eggggggzggg |

ML ATIN

1TF 21 " 03 1de syzesd

(AN

ZIF 21 1 Tde mE

1l

xamples ...

yhows location of
1eW repowering

yooks

etlist_splot

chip joe_postopt
boxes PDS.*




C Process

Multiple designers create ECs in parallel
= Some functional, some for timing

= Some created manually, but most are
auto-generated and then hand tuned

e e.g. netlist repower: a client tool that
generates an ECO to insert a repowering tree.

-Cs processed daily

= ECs are collected and checked for overlap
(eco_check)

= ECs are applied and legalized, then new timing
run

= Server is restarted, and the cycle is repeated.




)ynamic Code

Problems are dynamic, so we can not
anticipate what functions to put into the
server

Some functions would be inefficient in a
client (e.g. tracing a tree)

Solution:

= client passes new code to the server

= server forks, interprets and executes the
new code on-the-fly, and returns results 3

= Perl eval function makes this possible




immary

Client-Server architecture benefits
= Limits number of large machines needed
= Reduces design loading bottleneck

= Allows active queries against model instead of working
from static reports

Limitations
= Current implementation does not use IDM model

e Many analyses unavailable or must be duplicated
= Coordination issues and time lags in ECO application .,




yssible Extensions

Integration with IBM's IDM data model
= Direct access to all IDM-based analysis tools

Extend the available types of queries
Allow sharing of views for closer collaboration

Introduction of ECOs to active model
= Still have coordination issues

Provide guidance/control to optimization routines
operating on active model




