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Abstract The chip, as depicted in Fig. 1, is a mixed signal field
A new RAM-based, mixed-signal, multicontext dynamicallfProgrammable device with amn-chip microcontroller. It
reconfigurable Field Programmable Device with on-chigncludes a Field Programmable Gaeray (FPGA) of large
microprocessor is described. A completely integrated mixe§l@nularity, synthesis targetedlook-Up Table based
signal CAD and microprocessor programming environment irogrammable  blocks, aset  offixed-functionality yet
used to design and simulate electronic systems composedCBfigurable —analog cells (such ~as amplifiers, filters,
microprocessor code and digital and analog hardware. The vefgmparators, ADC/DAG, etc), and a  standard ~(8051)
flexible communication between the  microprocessor, the/lCrOProcessor cormth RAM memoryand some_perlp_herals.
configurable digital cells and the programmable analog block-s[he_ MICTprocessor 1S responsible for ~ configuratiine
makes possible powerful integration, real-time emulatiof“iom‘Iguratlon memory isnapped on the address _Spac‘?) and
(internal signals and configuration are available to thedeneral purpose user programs. Furthermwe, configuration

microprocessor) and advanced run-time reconfiguration. contexts are st(_)red (the configuration memory is dupllcat'ed) and
the user can instantaneously swap them, so the chip (or a

As thecomplexity of electronic systems grows, it becomes morelected set of cellsxan be reconfigured wifast a
and more difficult tdfollow a traditional desigmmethodology of micoprocessor write command.
working separately on different subsystems with different desi

and prototyping tools. Typicallythese systemsay include a L .
- - and are separateftom one anothemdue to noise inmunity
digital part, ananalogpart and a softwargrogram running on a considerations. Nevertheless, the different interfaces between

microprocessor - or _ microcontroller. Howevethese three these blocks themselves and ttee microprocessor provide a
domains (digital, analog and software) have to be designed and P P

prototyped separately, using differéDAD tools and hardware Zﬁg;:;’I\frfﬂgr'g\t/s;?g'_?_ﬂebr‘:]ti\é"rierr]os:;;"‘é?r;nd'gr'tal :‘;:ﬁ(‘;"are
parts for each one. 9 : p protea

actual analog (dynamically reconfiguritige ADC block) and
Within this framework we introducethe FIPSOC (Fleld digital (as memory locations) signals within th&PGA, then
Programmable System On Chipjototyping and integration communicate to a (PC) workstation thru the serial port. The user
system, consisting of a mixed-signal Field Programmable Devigets then a real time digitakcilloscope, a logianalizer and a
(FPD) with a standard microprocessoore (a8051), a suitable testboard onto which he can map mixed signal desigrst,

set of CAD tools to easily program it, andet of librarymacros with the FIPSOC chip and a PC. The advantaghisfapproach

and cells which support a number of typical applications to belies upon the fully integrated designand prototyping
easily mapped ontahe FPD and migrated to &SIC methodologythat the usercan followwith such a system,

9he programmable digital and analog bloeks well defined

afterwards, if required. because he can downlohid applicatiorontothe programmable
To External hardware and then use the intermatrocontroller to probe it in
Qanermnd To Other FIPSOCs : o .
_ IZTj Memory IZT] ______________ real time (both digital and analog).powerful integratedet of
' user-friendly CAD tools is provided, with the final target of
on Chip CHCHCHCY o letting the usespecify, simulate, emulate (probe in real time)
Memory I, (W, (O, S = and map thecomplete design on to a single chip using one
D_'_D'D'D' ) design environment. Also,suitable library has beeteveloped
Digital Cells . providing a very easyath for migration toASIC after the
uP : prototyping phase.
|

P > > the FPGA and theanalogarea, and a synthesizedft core for

the microcontroller. A 0yim triple metallayer CMOS 3V
process provided by ATMEES?2 was chosen to implement the
i first generation of this device.
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! The chip has been designed using aduitom methodology for

Fig.1: Block diagram of the FIPSOC chip
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