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Abstract*

This paper presentsa userfriendly tool which allows
automatedsizingof IC cells.It comprisesn openoptimi-
zation-basedsizing program, a databasewhich allows
knowled@ re-useand also easyaddition of new knowl-
edge, and a powerful giphical user interface

Tool description

The increasingdemandof analog circuits in mixed-signal
ASICs constitutesa challengefor today'slC designersThis is
mainly due to the needto producehigh performanceanalog
blocks in adwersedigital technologiesat the vertiginousrate
imposedby thetechnologyandmarketevolution. Thishasmoti-
vatedtheinterestfor supplyingCAD toolswhich canassisthe
design procedure.

Focusingour attentionon the lowestlevel of the designhierar-
chy, designautomatiorof building blockshasbeena recursve
topicin literature[1]-[3]. Amongthedifferentpossibilities;t is
now acceptedhatcombiningoptimizationandelectricalsimu-
lationis oneof thebestapproachebecaussiability of thesized
cells is guaranteedOur work in this approachresultedin
FRIDGE,anopentool for sizingbasiccellsof ICswhich com-
binesheuristicmodiicationsof the simulatedannealingalgo-
rithm with a design-orientefbrmulationof the costfunctionto
solve the sizing problem within reasonable CPU times [4].
XFridgeis intendedor offeringarobustframevork whichcom-
piles the previous experienceandis composedf threemain
modules: (a) celHevel sizing tool FRIDGE; (b) knowledge
library which managesiccumulatediesignexperienceand(c)
graphical user intexte.

Theknaowledgelibrary addressethe re-useof thelargeamount
of knowledge generatedwith the repetitve use of FRIDGE,
whichwasnoteasilyre-usabldrom oneexecutionto anotheror
from oneuserto anotherlt is composeaf a library database
anda library managervhich containprevious netlists,suitable
confgurationsto measureperformancesproper designcon-
straints, previously sizings a good starting points for new
designs, proper settings of algorithm parameters, etc.
Userfriendlinesshasbeenaddressetly the incorporationof a
graphicaluserinterfacebasedn TCL-TK languageaimedto
easily input required information to FRIDGE, monitor the
designproceduregollect results,collect information from the
knowledgelibrary andpasst to theuserandto FRIDGE, trans-
mit knavledge to the library

As anillustrative example,the fully-dif ferentialfolded-cascode
OTA in Fig.1hasbeersizedin a3.3-V 0.35um CMOStechnol-
ogywith thespeciicationsin Tablel. Thesizingwasperformed
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Figure 1. Example of a cell schematic in Xfridge.

starting from an arbitrary point in a wide designspace.For
instance transistorwidths were allowed to vary in the range
[2um, 80Qum]. The electricalsimulatorusedwas SPICE3[5].

Tablel shavs the cell performancebtainedafter 4min. CPU-
time in a 200-MHz PC.
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Table 1. Performancesfor the OTA (2pF/branch)

Specified Xfridge
DC-gain 60dB 60dB
GB (MHz) 300 300
PM (Degree) 60 67.3
Inp. noise at 200/5 186/4.3
1kHz / 10MHz| (nv/ JHz) | (nVIJAz)
SR(V/us) 250 317
OoSs(V) +2.0 +2.0
Power (mWw) minimum 4.45
Channel area| minimum 29x29,1m2




	Main
	DATE2000
	Front Matter
	Table of Contents
	Session Index
	Author Index


