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Abstract

This paper describes a brief overview and research results of ISAS/MHI space-application microelectronics develop-
ment project. The collaboration between ISAS and MHI have been developing radiation hardened VLSI components with
a 0.2-um fully-depleted silicon-on-insulator technology, and provides them as basic design units called standard cells. Chip
designers can create various types of radiation hardened VLSI chips optimized for space research missions by properly com-
bining the standard cells as they design conventional VLST chips. The collaboration have also established an economically-
efficient chip fabrication system. In FY2005, high-performance circuits have been included in the ISAS/MHI standard cells
to realize high-performance space-application-specific microelectronics like a radiation hardened microprocessor with its

operating frequency exceeding 100 MHz.
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Fig.1 Conceptual drawings of SOI device (a) and conventional bulk device (b). MOS FETs are illustrated

here as a device example. SOI devices differ from conventional bulk devices in that they are fabricated on an

electrical insulator “buried oxide”. This insulator reduces device collected charges induced by irradiation,

thus increasing soft error resistance of the device.
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Functional data
for each cell

NAND'Y,
cell

process{clk)begin
if(cik'event and clk="1"then
cnt<=cnt+1;
end if;
end process;

Loop_gen: for Kin 0 i
to 2" LIGHT_STEP-1 generate . !_}l—tl—]ﬂl—lﬂ
HDL scripts Circuit Chip layout

ASIC designers

Fig.2 Chip design flow in ISAS/MHI space-application ASIC program. This is based on the standard-
cell design style: chip designers build ASIC chips by properly combining basic functional units “standard
cells” ISAS/MHI provides a standard cell library with 100 radiation-hardened and performance-optimized
standard cells. Chip designers create radiation hardened ASIC chips as they design usual VLSI chips by
using ISAS/MHI standard cell library without paying their attention to radiation hardness techniques.
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Fig.3 Chip fabrication flow in ISAS/MHI space-application ASIC program based on “multi job run” style.
Some chip designers share a wafer to reduce a fabrication cost of each chip.
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Fig.4 Standard cells that we added and tested in FY2005. They provide high-performance functionality,
thus enabling us to develop high performance ASIC chips like a microprocessor with its operating frequency
exceeding 100 MHz. The analog parts are under verification.
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Fig.6 Radiation hardness characteristics of a fabricated high-performance data
storage cell: scan flip-flop. Each open symbol indicates that no error was ob-
served in the experiment and its real cross section is bellow the value pointed by
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