1 Introduction
The Materials International Space Station Experiment –X (MISSE-X) project requires a processor core IP license (item 1) for use in a custom, embedded controller application.  The processor will be instantiated in a space qualified one-time programmable (OTP) Field Programmable Gate Array (FPGA) device.  The processor will be used to execute software programs to control the operation and data collection of experiments performed in the Low Earth Orbit (LEO) space environment.  In order to support system development, test, and evaluation, the project requires a development system (item 2) compatible with a space qualified FPGA and the target processor core.  
The vendor is to submit a quote for the two items.  The initial purchase will be for the development system, with an option to purchase the processor Core IP license after the development system specifications are validated.   The vendor shall include specifications for 1 or more recommended space qualified OTP FPGA(s) suitable to host the processor core.
1.1 Processor Core IP License
The processor IP shall have the following minimum characteristics:
· Processor Intellectual Property (IP) license for implementation in space qualified OTP FPGA
· IP in (source, obfuscated, or encrypted) VHDL or EDIF netlist

· IP supports integration with other/custom IP
· Utilize < 75% of the target space qualified OTP FPGA

· Processor has the following minimum specifications:
· 25 DMIPS or 1.25DMIPS/MHz in the target FPGA
· 4 kbyte instruction cache 
· 4 kbyte data cache

· Software debug support module

· PROM/SRAM controller with EDAC

· Interrupt controller for 7 interrupts

· Timer module with two 32-bit timers

· Watchdog timer

· Two UARTs with FIFO
· MIL-STD-1553 Remote Terminal
· 16-bit Input/Output (I/O) port

· Operation at 20 MHz
· Compatible with commercial and open source real-time operating systems

· e.g. VxWorks, GreenHills, RTEMS

· Compatible with commercial compiler suites
Brand name or equal:
· Gaisler Leon3-FT
1.2 Development System
The Materials International Space Station Experiment X (MISSE-X) project requires a development system (one or more electronics boards integrated as a single unit) for custom application development.  The development system must be compatible with the processor IP described section 1.1.
Brand name or equal:
· Aeroflex/Gaisler GR-MCC-C (Product No. 100138) or equal
· Upgraded to 128 Mbit FLASH

· Upgraded to 128 Mbit SRAM

· Aeroflex/Gaisler GR-RTAX-MEZZ-2 (Product No. 100168) or equal
· Aeroflex/Gaisler GRMON LEON (Product No. 100018) or equal
The development system shall meet the following minimum requirements:

· A reprogrammable FPGA:

· Comparable to a space-qualified FPGA
· Similar in performance

· Use the same software tool chain for development
· Brand name or equal:

· Actel ProASIC3E

· Actel ProASIC3L (A3PE3000L-FGG484)
· RT ProASIC3 (RT3PE3000L-CG484B)
· Or socket for Actel RTAX2000

· On-board memory:

· 128 Mbit flash PROM (16M x 8 bit) (or other non-volatile memory)

· 128 Mbit SRAM (4M x 32 bit)

· Interfaces (onboard or through expansion cards):

· MIL-STD-1553 Remote Terminal (redundant)

· 1 (or more) Spacewire interfaces

· 40 (or more) general purpose digital I/O

· 2 (or more UARTs) supporting up to 115 kbaud

· JTAG and FPGA programming capability

· Power

· Reset circuitry

· On-board oscillators

· Board support packages for:

· VxWorks-6.x

· RTEMS-4.10

· Hardware monitor

