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Abstract—The Next-GenerationPrecipitation Radar (PR-
2) prototypedby NASA/JPL will dependheaily on high-
performancaligital processingo collectmeaningfulrain echo
data.Using eld-programmablegatearrays(FPGASs),we have
developedfor the PR-2 a pulse-compressiomprocessorand
adaptve timing controller that will enablefull on-boardpro-
cessingcapabilitiesin a 13 and36 GHz spaceborneadar This
paperdescribesomeof the new technologiedor the on-board
processarincluding a 40 10° op/s bit-serial Iter attaining

60 dB rangesidelobeperformanceandan adaptve scanning
controlandtiming unit (CTU) whichyieldsa 7-fold increasen
theradars dwell time over areasof precipitation.

|. INTRODUCTION

Globalthree-dimensionahinfall dataacquirecby aspaceborne
precipitationradar provide crucial information aboutthe hy-
drologicalcycle. The imaging of liquid water massin three-
dimensiongin altitude and horizontally)is alsoimportantfor
understandinghe global climate systembecausesuchimages
reveal how latent heatis transferredthroughthe atmosphere.
The Ku-band(13 GHz) precipitationradaronboardthe Tropi-
cal Rainfall MeasuringMission (TRMM) satellite,|launchedn
1997,wasthe rst Earth-orbitingsensoto retrieve 3-D rainfall
dataover tropical and mid-latituderegions[1]. With the suc-
cessof TRMM, a new classof spaceborn@recipitationradars
arebeingdevelopedfor follow-on missionswith improvedsen-
sitivity, spatialresolution andswathcoverage.

NASA/JPL is currently prototypinga Next-GenerationPre-
cipitationRadarnPR-2)thatoffersthe advancedcapabilitieq2]
neededo succeed’RMM. The PR-2projectinvolvesthe par
allel developmentof several breakthroughechnologieg3], in-
cluding: 1) alargeaperturdan atable/rigidizablemembranee-
ector antenna?) compactsolid-stateT/R moduledor anelec-
tronically steerablearray at 13 and 36 GHz, and 3) on-board
digital dataprocessin@ndtiming control,implementedn eld-
programmablegatearrays(FPGAS). Fig. 1 illustratesthe con-
ceptfor the spaceborndR-2 instrument,with its lightweight
antennadeployedin a low-Earthorbit. Giventhelarge5 3
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Figure 1: Conceptualdrawing of the spaceborneSecond-
GeneratiorPrecipitatiorRadarPR-2),with aninnovative5 3

5 3 m re ector antennabaseduponin atable/rigidizabletech-
nology:.

5 3 m antennaapertureand the specially developedon-board
processingelectronicsfor adaptve steeringof the radarbeam,
the PR-2is capableof collecting 3-D rainfall dataat a high
spatialresolution(2 km footprint) and over a wide cross-track
swath (500km).

Theon-boardorocessqmwhichis thefocusof thispapermust
bedesignedo meetthechallengingequirementgor measuring
precipitationfrom space Seasurfacereturnscanbeasmuchas
55 dB strongerthanthe rain return power to becomea major
sourceof clutter[4]. Also, for corventionalscanningradars,
thereis a classictradeof betweerswathwidth capabilitiesand
theavailabledwelltime overeachfootprint[5]. In thefollowing
sections,we describethe new featuresof our prototypedata
processofand control and timing unit (CTU) that solve these
systemdesignchallenges.



