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		  Datasheet File OCR Text:


		  rev. 4261a?aero?07/03 1   features � comprehensive library of standard logic and i/o cells � ATC18RHA core and i/o cells designed to operate with v dd  = 1.8v sparing 0.15v as  main target operating conditions � io33 pad libraries provide interfaces to 3v environments � memory cells compiled to the precise requirements of the design � edac library � seu hardened dff?s � cold sparring buffers � high speed lvds buffers � pci buffers � predefined die sizes to accommodate specified packages and esa (european space  agency) multi-project wafer services � mqfp package up to 352 pins (340 signal pins) � mcga packages up to 625 pins (581 signal pins) � assurance programs will allow ? testing flight models to scc b and qml q & v ? monitoring heavy ions latch-up immunity and total dose capability better than  100 krads. description the atmel ATC18RHA is fabricated on a proprietary 0.18 m, up to six-layer-metal cmos process intended for use with a supply voltage of 1.8v  0.15v. table 1 shows the range for that atmel library cells have been characterized. the atmel cell libraries and megacell compilers have been designed in order to be compatible with each other. simulation representations exist for three types of operat- ing conditions. they correspond to three characterization conditions defined as follows: � min conditions:  ?t j  = -55c ? v dd  (cell) = 1.95v ? process = fast �typ conditions: ?t j  = +25c  ?v dd  (cell) = 1.8v  ? process = typ � max conditions: ?t j  = +125c ?v dd  (cell) = 1.65v  ? process = slow table 1.   recommended operating conditions symbol parameter conditions min typ max unit v dd dc supply voltage core and standard i/os 1.65 1.8 1.95 v v dd3.3 dc supply voltage 3v interface i/os 3 3.3 3.6 v v i dc input voltage 0 v dd v v o dc output voltage 0 v dd v temp operating free air  temperature range military -55 +125 c rad. hard  0.18 m cmos  cell-based asic  for space use ATC18RHA advance  information

 2   ATC18RHA 4261a?aero?07/03 delays to tri-state are defined as delay to turn off (vgs < vt) of the driving devices. output pad drain current corresponds to the output current of the pad when the output voltage is v ol  or v oh . the output resistor of the pad and the voltage drop due to access resistors (in and out of the die) are taken into account. in order to have accurate timing estimates, all characterization has been run on electrical netlists extracted from the lay- out database. standard cell library  sclib the atmel standard cell library, sclib, contains a comprehensive set of a combination of logic and storage cells. the sclib library includes cells that belong to the following categories: � buffers and gates � multiplexers � standard and seu hardened flip-flops � standard and seu hardened scan flip-flops �latches � adders and subtractors decoding the cell name table 2 shows the naming conventions for the cells in the sclib library. each cell name begins with either a two-, three-, or four-letter code that defines the type of cell. this indicates the range of standard cells available. table 2.   cell codes code description code description ad adder invb balanced inverter ah half adder invt inverting tri-state buffer as adder/subtractor la d latch an and gate mi inverting multiplexer aoi and-or-invert gate mx multiplexer aon and-or-and-invert gates nd nand gate aor and-or gate nr nor gate bufb balanced buffer oai or-and-invert gate buff non-inverting buffer oan or-and-or-invert gates buft non-inverting tri-state buffer or or gate cg carry generator ora or-and gate clk2 clock buffer sd multiplexed scan d flip-flop df d flip-flop srla set/reset latches with nand input dla dual input latches su subtractor h... seu hardened versions xn exclusive nor gate inv0 inverter xr exclusive or gate

 3   ATC18RHA 4261a?aero?07/03 cell matrices table 3 and table 4 provide a quick reference to the storage elements in the sclib library. note that all storage elements feature buffered clock inputs and buffered output. table 3.   d flip-flops macro name set clear enabled  d input 1xdrive 2xdrive single  output seu  hardened dfbrbx ?? ?? dfcrbx ??? hdfbrbx ?? ?? ? hdfcrbx ???? dfnrbx ?? hdfvrbx ?? ? dfprbx ??? hdfprbx ???? denrqx ???? table 4.   scan flip-flops macro name set clear 1xdrive 2xdrive single output seu hardened sdbrbx ???? sdcrbx ??? hsdbrbx ???? ? hsdcrbx ??? ? sdnrbx ?? hsdnpbx ?? ? sdnrqx ??? hsdnrqx ?? ?

 4   ATC18RHA 4261a?aero?07/03 input/output pad cell  libraries  io18lib and io33lib the atmel input/output cell library, io18lib, contains a comprehensive list of input, out- put, bi-directional and tri-state cells. the ATC18RHA (1.8v) cell library includes one special sets of i/o cells and io33lib, for interfacing with external 3.3v devices. they will encompass the following types of cells: � bi-directional � tri-state outport �outputs � inputs �pci � pecl � lvds (eia-644) all buffers will be capable of being used as ?cold sparing? buffers. compiled memories based on virage logic memory compilers, for synchronized memories. its maximum memory size compilation capability is: a set of edac can be used in combination with these memories so as to alleviate their seu susceptibility. synthesized memory the synthesis of memories is based on atmel genesys within the gateaid software. it must be used only for small memories and when seu hardened cells are needed.  the maximum memory sizes are as follows: sram 16k x 32 bits dpram 8k x 32 bits tpsf  1k x 16 bits ram 4k bits tpram 4k bits dpram 2k bits

 5   ATC18RHA 4261a?aero?07/03 design flow though only modelsim and ncsim will be used as the golden simulators, the design kit will inlcude the data and libraries needed for the following tools: the design flow can be described in two sections: � the front-end done at the customer?s premises  � the back-end at atmel technical centers, provided that the front-end activity has  been validated and accepted by atmel during the logic review (lr) meeting. the following table lists the activities and tools that will be used during the front-end design. tool supplier purpose gateaid2 ? atmel atmel support tools modelsim ? mentor vhdl ? /vital ?  rtl + gate level  simulation ncsim ? cadence verilog ?  rtl + gate level simulation design compiler ? synopsys ? hdl synthesis buildgates ? cadence ? hdl synthesis power compiler synopsys synthesis power optimization dft suite mentor ? scan+atpg (fastscan), jtag (bsd- architect), bist (mbist-architect) fe-ultra cadence floor-planning, physical knowledgeable  synthesis, layout prototyping primetime ? synopsys static timing analysis formality synopsys equivalence checking, formal proof function tool supplier rtl simulation modelsim mentor nc-sim cadence code coverage vhdl-cover transeda rtl to gate synthesis design-compiler synopsys build-gates cadence power optimization power-compiler synopsys power analysis prime-power synopsys test insertion + atpg dft-suite mentor gate level simulation modelsim mentor nc-sim cadence netlist translation netcvt atmel design rules check star atmel

 6   ATC18RHA 4261a?aero?07/03 the following table lists the activities and the tools that will be used during the back-end design: activities function tool supplier bonding diagram array definition mgtechgen atmel pads coordinates paco atmel bonding diagram pimtool atmel pads preplacement p2def atmel periphery check cap atmel ibis model genibis atmel physical  implementation blocks preplacement silver atmel virtual layout  prototyping first encounter cadence physically  knowledgeable  synthesis pks cadence power routing snow atmel placement qplace cadence scan chains  ordering qp/scan cadence placement-driven  violations fix qp/opt cadence clock tree synthesis ctgen cadence routing nanoroute cadence parasitics extraction hyperextract cadence final violations fix qp/opt cadence eco place & route silicon ensemble cadence layout edition silver atmel 3d extraction fire&ice cadence

 7   ATC18RHA 4261a?aero?07/03 final verifications static timing  analysis primetime synopsys equivalence  checking formality synopsys back-annotated  simulation modelsim mentor nc-sim cadence consumption  analysis mgcomet atmel power scheme  check voltagestorm cadence test patterns patform atmel gdsii generation se2gds atmel cross-talk analysis celtic cadence cross-talk errors fix silicon ensemble cadence final analysis signalstorm cadence activities function tool supplier
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