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Gamma-400 instrument installed on the ‘Navigator’ 
spacecraft  

Gamma-400 on spacecraft “Navigator” 
Initial orbit parameters 

Perigee 500 km 

Apogee 300000 km 

Inclination 51.8° 

Scientific payload 2600 kg 

Power budget 2 kW 

Expected lifetime >7 years 
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  Was founded in October 1986 

  More than 700 scientists 

  Located in Moscow 

  Technological laboratory for ASIC prototype 
(Kurchatovsky Institute, Moscow) 

  The annual budget is over 50 millions euro 

Facts about SRISA 
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0.25 μm CMOS SOI technology 
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  Theoretical and applied problems of the programming automation 
and data security 

  R&D: 

 system software: the Real-time Operating System (RTOS), compilers, 
debuggers, etc. 

 algorithms for building computational models with complex geometry, 
topology, etc. 

 complex microelectronic designs 

 high performance chips for industry 

 high performance protected chip from cyber attacks 

 reliable fault-tolerant CPUs and interface circuits for space applications  

  Oil refinery production efficiency methodic research 

Computer science for schools and high schools 

SRISA Main Activities 
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1907VM014 and “Scheme-23” Microprocessors 

 SRISA 0.25 μm SOI CMOS (“Mikron” 0.25 μm SOI for “Scheme-23”) 

 100 MHz 

 System-on-chip: 
 2x RS-232 

 GPIO 

 MIL-STD-1553 (ГОСТ Р 52070-2003) 

 SRAM and ROM controller 

 JTAG (IEEE 1149.1) 

 SpaceWire (8 channels for “Scheme-23”) 

 SPI 

 Prototype: 1907VM014 

 Final: “Scheme-23” 

 Production year: 2015 (2017 for “Scheme-23”) 
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LEON3FT-RTAX 
 LEON3FT processor 

with 2*8 Kbyte cache 

 LEON3 Debug Support 
Unit with JTAG debug 
interface 

 PROM/SRAM controller 
with EDAC 

 Interrupt controller for 
15 interrupts 

 Timer module with two 
32-bit timers and 
watchdog 

 Two UARTs with 16 
byte FIFO 

 16-bit I/O port 

 Power-down mode  
 http://www.hitechglobal.com/Components/LEON3FT-RTAX.htm 
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Single-Event Effects Protection 

 Parity bit (1 per byte) for cache memory 

 Parity bits for MIL-STD-1553 memory 

 DICE-cells in register files with Hamming code protection 
(13,8) hardware scrubbing 

 SECDED for external memory 

 Hardware possibility of using SRAM in TMR mode 

 MBIST 

 Spatial separation of neighboring bits (protection from 
MBU)  

 “guaranteed boot” from ROM 

 TID: >200 krad (Si) 

 SEL free 
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1907ВМ038  

 System on chip – 128-bit DSP 

 >2 GFLOPS @ 100 MHz 

 >2 Gbit/s to external memory 

 Architecture: 

 32-bit control core 

 128-bit computational co-processor 

 SPI, DDRII, RS232, RapidIO 

 Production year: 2016 
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The data acquisition system for scientific information 
(ASSI)  

 Functions: acquisition of the data and the service information and the space flight 
control 

 Architecture:  
 16 SpaceWire data channels for obtaining the data from detectors  

 command driving channel (CDC) for transmission commands  

 service information and on-board time for detectors  

 mainframe processing unit (CPU) for the primary data collection  
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The data acquisition system for scientific information 
(ASSI)  

 Electronic components: Russian and ITAR-free (e.g., 3D Plus) 

 Total Dose tolerance: >50 krad(Si) 

 SEL:  

 Silicon-on-Insulator VLSI 

 Power supply monitors for bulk CMOS VLSI 
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