LEONS Processor Core

Release in December 2019

Primary goals:

SPARC V8 32-bit compliant processor core
Improved performance over LEON4
Superscalar — dual issue

Goal is to have modes with deterministic, or
bounded timing performance

Reduction of configuration options
Hardware support for virtualization
SEU tolerance

Leverage existing software support,
anEacl)rll\’Iczln binary compatibility with LEON3 and

Primary feature set:

SPARC V8e

AHB and AXI4 bus support
HW support for virtualization
Local RAM (TCM)

Copy-back cache (s_ub{ect to performance
evaluation in combination with multi-ported
memory controllers with striped ports)

Little endian support
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COBHAM

Target technologies:
» ASIC implementations for space applications
* High-end space FPGAs: Kintex Ultrascale

Target applications:
» General purpose payload processing
* Mixed platform and payload applications

Complemented by:

* New DDR2 and DDR3 SDRAM controller
(FTADDR23), specifically targeted for space
applications

* Multi-port L2 cache extensions allowing
bandwidth extensions from L1 to off-chip
memory devices

(s
GRLI® | [Cmb
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RISC-V Processor Core COBHAMmM

Release in December 2019

Primary goals: Target technologies:
* RISC-V 64-bit compliant processor core » ASIC implementations for space applications
e Superscalar — dual issue » High-end space FPGAs: Kintex Ultrascale

» Fault Tolerance - Error Correction Codes (ECC)

« Cybersecurity (proprietary solutions) Target applications:

« Enabled for RTCA/DO-254 (Design Assurance * General purpose payload processing
Guidance for Airborne Electronic Hardware)  Mixed platform and payload applications

* Enable ISO 26262/FUSA certification (Road  With future DDR4 SDRAM controller,
vehicles — Functional safety) specifically targeted for space applications

» Leverage foreseen uptake of RISC-V software
and tool support in the commercial domain e wecvoms

 Compatible with GRLIB IP Core library

Primary feature set:
* RISC-V RV64GC
* AHB and AXI4 bus support

Supportive activities
* RISC-V Foundation Membership in 2019
* RISC-V PhD position at University of Delft with ESA
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GR740 - Quad-Core LEON4FT - architecture
GR740 — designed for multi-processing

» Quad-core LEON4FT with dedicated FPU and MMU 32-bit 33 MHz PCI interface

e 32KiB L1 caches per core connected to 128-bit AHB 2x 10/100/1000 Mbit Ethernet

e 2 MiB L2 cache, 256-bit cache line, 4-ways * Debug links: Ethernet, JTAG, SpaceWire

*  64-bit PC100 SDRAM memory I/F (+32 checkbits) MIL-STD-1553B, CAN 2.0B, 2 x UART, SPI
: : . master/slave, GPIO, Timers & Watchdog

* 8-port SpaceWire router with 4 internal ports

—— 32-bit APB 32-I|I-t APB
ls M S
IRQ(A)MP . ---------- X -I ,,su: l mﬂ:ﬂg:n | spw o&:”
mmonr| ; AHB/ARB |'S Debug bus
:c‘-:: m gswm ; @ 32-bit AHB SPARC
J- o Pt e s "
|z 3 23 )| el Compliant
paom || erom \ J _I-_ I_ i
gx - ; ‘ M M_ s m o ARy IIM M
= L (I Y | [ |
o grnd ) ¥ | QML Qualification ongoing
revser I i M oor [l a [ esset. W comeoter } comeaer Expected completion 2H2020

)
o}


Presenter
Presentation Notes
Five separate AMBA buses 
Debug bus allows for non intrusive debugging
128 bit processor bus allows for high instruction and data throughput
Memory bus is equally 128bit wide
Separate IO bus through IOMMU allows for memory protection


0 JS5) -
DAY
28th of November 2019, ERASMUS Auditorium,ESTEC

A www.gr740.space




GR716 Single-Core LEON3FT Microcontroller LCOBHAMm

European Microcontroller development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 50 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

e Floating Point Unit Floating | Integer | Debug Slt_aEiEiJs':i?:s
« Memory protection units fomt [ unit [ Support J __Unit

» Non-intrusive advanced on-chip debug support unit Local Local

» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... IE;?L&?Q, In?:r?:ce Duak-port

RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C

SpaceWire interface with time distribution support, 100 Mbps scvber || “aenes | | controlier
* MIL-STD-1553B interface —-— 1
« 2x CAN 2.0B controller interface T T FTMCTRL || bus SPIMCTRLI A”B"O'“‘I “eridges
- PacketWire with CRC acceleration support o ) —]
*  Programmable PWM interface s A | UART '-Jrl—'mq Control || | MEMPROT I'Jr 15538
SPI with SPI-for-Space protocols | S moeTT bl — |L| : —
- UARTSs, 12C, GPIO, Timers with Watchdog / ey T _I'EL_I'
- Interrupt controller, Status registers, JTAG debug, etc. , SPICTRL_ [ AHBSTAT ﬂf[‘lﬂl’
* Dual ADC 11bits @ 200Ksps, 4 differential or 8 single ended channels rapcoac L Grapio LSTAT (SE3 SPI to AHB

—_— —

X

Cobham Gaisler AB

*  DAC 12bits @ 3Msps, 4 channels 3
. . | |On-chip DAC GRPULSE
* Mixed General-purpose inputs and outputs &) COBMHAM _—rE—I
* Power-on-Reset and Brown-out-detection ‘ o e l°“‘°‘"" ADC [ GRPWM I
- Temperature sensor, Integrated PLL 1
*  On-chip regulator for 3.3V single supply

132 pin QFP, 24 mm x 24 mm

On-chip
Oscillator

GR &
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GR716 updated schedule COBHEAMm

As of 1st November 2019

Prototype level functional test done Q4 2018 completed in December

Prototype level performance test done Q22019 Completed in April

Prototype level part delivery done Q22019 Completed in April
Evaluation board delivery done Q22019 Completed in April
Datasheet and User’'s manual released on website done Q22019 Completed in May
Prototype Radiation test done Q32019 Completed in September
Prototype with improved analogue performance done Q32019 Available for order
Qualification lot production Q4 2019 Ongoing

Flight qualification complete GR716 Q4 2020

 Qualification according to ESCC9000
by end of 2020.




GR716 Single-Core LEON3FT Microcontroller LCOBHAMm

European Microcontroller development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 50 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

e Floating Point Unit Floating | Integer | Debug Slt_aEiEiJs':i?:s
« Memory protection units fomt [ unit [ Support J __Unit

» Non-intrusive advanced on-chip debug support unit Local Local

» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... IE;?L&?Q, In?:r?:ce Duak-port

RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C

SpaceWire interface with time distribution support, 100 Mbps scvber || “aenes | | controlier
* MIL-STD-1553B interface —-— 1
« 2x CAN 2.0B controller interface T T FTMCTRL || bus SPIMCTRLI A”B"O'“‘I “eridges
- PacketWire with CRC acceleration support o ) —]
*  Programmable PWM interface s A | UART '-Jrl—'mq Control || | MEMPROT I'Jr 15538
SPI with SPI-for-Space protocols | S moeTT bl — |L| : —
- UARTSs, 12C, GPIO, Timers with Watchdog / ey T _I'EL_I'
- Interrupt controller, Status registers, JTAG debug, etc. , SPICTRL_ [ AHBSTAT ﬂf[‘lﬂl’
* Dual ADC 11bits @ 200Ksps, 4 differential or 8 single ended channels rapcoac L Grapio LSTAT (SE3 SPI to AHB

—_— —

X

Cobham Gaisler AB

*  DAC 12bits @ 3Msps, 4 channels 3
. . | |On-chip DAC GRPULSE
* Mixed General-purpose inputs and outputs &) COBMHAM _—rE—I
* Power-on-Reset and Brown-out-detection ‘ o e l°“‘°‘"" ADC [ GRPWM I
- Temperature sensor, Integrated PLL 1
*  On-chip regulator for 3.3V single supply

132 pin QFP, 24 mm x 24 mm

On-chip
Oscillator

GR &
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GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 50 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
« Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale, ... Bridge
* SpaceWire interface with time distribution support, 100 Mbps

Main
* MIL-STD-1553B interface /’T _— FTMCTRL I bus SPIMCTRLI AHBROM I
Al Il ““ : N \
& "

e 2x CAN 2.0B controller interface 0 Y
/" IhJI_l hJ

FPGA
Scrubber

AHB2AHB

Scrubber

* PacketWire with CRC acceleration support | _uwr IR Cortrol ||| MEMPROT =
* Programmable PWM interface / novst/ B p—
[2CSLV I

*  SPI with SPI-for-Space protocols
* UARTs, 12C, GPIO, Timers with Watchdog

SPICTRL AHBSTAT

GPREG h_r

i

* Interrupt cont.roller, Status registgrs, JTAG debug, etc. | sranconc Llj GRGPIO LSTAT "-r
* Dual ADC 11bits @ 200Ksps, 4 differential or 8 single ended channels [t |

. DAC 12bits @ SMSpS, 4 channels 3 COoBsHAaMm HH

* Mixed General-purpose inputs and outputs ‘ =GR

————————————

* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm

On-chip Brownout
On-chip || Oscillator || Detector

S imecC
LDO 1T
Power-on
_ Mixed-signal functions _ _ _ _ _ _ _ _ _ !

1
1
:
. 1
Cobham Gaisler AB : On-chip ADC I
1
1
1
1
1
1
1
1
1
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GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
« Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale, ... Bridge
* SpaceWire interface with time distribution support, 100 Mbps

Main
* MIL-STD-1553B interface /’T _— FTMCTRL I bus SPIMCTRLI AHBROM I
Al Il ““ : N \
& "

e 2x CAN 2.0B controller interface 0 Y
/" IhJI_l hJ

FPGA
Scrubber

AHB2AHB

Scrubber

* PacketWire with CRC acceleration support | _uwr IR Cortrol ||| MEMPROT =
* Programmable PWM interface / novst/ B p—
[2CSLV I

*  SPI with SPI-for-Space protocols
* UARTs, 12C, GPIO, Timers with Watchdog

SPICTRL AHBSTAT

GPREG h_r

i

* Interrupt cont.roller, Status registgrs, JTAG debug, etc. | sranconc Llj GRGPIO LSTAT "-r
* Dual ADC 11bits @ 200Ksps, 4 differential or 8 single ended channels [t |

. DAC 12bits @ SMSpS, 4 channels 3 COoBsHAaMm HH

* Mixed General-purpose inputs and outputs ‘ =GR

————————————

* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm

On-chip Brownout
On-chip || Oscillator || Detector

S imecC
LDO 1T
Power-on
_ Mixed-signal functions _ _ _ _ _ _ _ _ _ !

1
1
:
. 1
Cobham Gaisler AB : On-chip ADC I
1
1
1
1
1
1
1
1
1
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GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
« Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale, ...
*  2-Port SpaceWire Router with Cold Spare LVDS and time distribution support, 200 Mbps

Main
* MIL-STD-1553B interface = - FTMCTRL I bus SPIMCTRLI
T J‘Iﬁi " {,. - .

FPGA
Scrubber

AHB2AHB
Bridge

AHBROM I

Scrubber

*  2x CAN 2.0B controller interface | i . |

* PacketWire with CRC acceleration support = g | uarr rl—'mq Control || | MEMPROT "Jr

* Programmable PWM interface TcoMsT/ bl L
12CSLV CLKGATE r

*  SPI with SPI-for-Space protocols
* UARTs, 12C, GPIO, Timers with Watchdog

SPICTRL AHBSTAT

i

GPREG LrE 12C to AHB I—
bl

* Interrupt controller, Status registers, JTAG debug, etc. L
p g 9 ' -GRADCDAC r GRGPIO LSTAT r SPI to AHB

* Dual ADC 11bits @ 200Ksps, 4 differential or 8 single ended channels p——
* DAC 12bits @ 3Msps, 4 channels : COBLHEAM E—I
“ i GRPWM

. . Cobham Gaisler AB : i
»  Mixed General-purpose inputs and outputs e asE jor-<hip ADC = I

On-chip DAC

ESAE.

il

On-chip Brownout

On-chip || Oscillator || Detector

- Power-on-Reset and Brown-out-detection g imec Voo Voo

* Temperature sensor, Integrated PLL LDO i
S P 4 R C _ Mixed signal functions_ _ _ _ _ _ _ _ _ _ /

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm
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GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support i
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
 Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale,
*  2-Port SpaceWire Router with Cold Spare LVDS and time distribution support, 200 Mbps

FPGA
Scrubber

AHB2AHB
Bridge

Scrubber

- MIL-STD-1553B interface e FCTRL I'ﬂié" e ][ woron |

- 2x CAN 2.0B controller interface A M ! .

* PacketWire with CRC acceleration support il | uarr "Jrl—'mq control | | MEMPROT "Jr

* Programmable PWM interface mowst/ Bl e

* SPI with SPI-for-Space protocols L2l ) |

- UARTS, 12C, GPI0, Timers with Watchdog | spctme ‘rE wasar || | ceres 'LrEIZCMHBI-
* Interrupt controller, Status registers, JTAG debug, etc. | GRADCDAC i-rE GRGPIO I LSTAT "-r SPI to AHB

*  3x ADC 13bits resolution @ 200Ksps, 4 differential or 8 smgle ended channels .

I
| | On-chip DAC L GRPULSE

*  DAC 12bits @ 3Msps, 4 channels
* Mixed General-purpose inputs and outputs
* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm

COBHAM
Cobham Gaisler AB

1
1
1
1
1
s e
. :
1
imec 1 -chip Brownout
| ~chi i Detector
I Moo
1
1
| ® . -

COBHAM PUBLIC

| Wednesday, 13 November 2019



GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
« Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale, ...
*  2-Port SpaceWire Router with Cold Spare LVDS and time distribution support, 200 Mbps

FPGA
Scrubber

AHB2AHB
Bridge

Scrubber

- MIL-STD-15538 interface B~ FmeTRL IT,'?,L," st || wenon |

«  2x CAN-FD controller interface / E‘?ﬂﬁ”f "

«  PacketWire with CRC acceleration support s S Bl [ e "'Jrl—'mq Control || [ memproT "Jr
Programmable PWM interface ' £ ot b p—

SPI with SPI-for-Space protocols / e ] e |

- UARTS, 12C, GPI0, Timers with Watchdog | sprcrme ‘rE sastar || | oerec 'LrEIZCMHBI'
* Interrupt controller, Status registers, JTAG debug, etc. | GRADCDAC i-rE GRGPIO I LSTAT "-r SPI to AHB

°  3x ADC 13bits resolution @ 200Ksps, 4 differential or 8 single ended channels mh_ p———

*  DAC 12bits @ 3Msps, 4 channels V. cosHAm 1

* Mixed General-purpose inputs and outputs
* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm

GRCANFD

1
1
1
1
1
1
1
- | TR _IEmEmmm—
- . . ] =
Ny imecC 1 On-chip Brownout :
IS0 @ ! | On-chip Oscillator || Detector [§ |
- - & - - |
RSN, ! LDO il Power-on Jg i
& : .
N |
#, ‘\°” !_ Mixed-signal functions J
)
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GR716B Single-Core LEON3FT Microcontroller COBHAmMm

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz

» LEON-REX — extension with 16-bit instructions: improved code density

* Floating Point Unit Floating | Integer | Debug S
. . Point it | Support i
« Memory protection units Unit Unit 1 =0
» Non-intrusive advanced on-chip debug support unit Local Local
L . . . . Dual-port | AMBA |Dual-port
» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture... Instruction|Interface| Data
RAM

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
 Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale,
*  2-Port SpaceWire Router with Cold Spare LVDS and time distribution support, 200 Mbps

FPGA
Scrubber

AHB2AHB
Bridge

Scrubber

- MIL-STD-1553B interface I FTMCTRL Im" spchRLI vBROM I

¢ 2x CAN-ED controller interface | S M ’/’.'/”DT'«.“,\! [ 5

* PacketWire with CRC-acceIeratlon support / | _uwr IR Cortrol ||| MEMPROT =

* Programmable PWM interface movst/ Wl p—

- SPI with SPI-for-Space protocols el | |

» 10/100 Ethernet, UARTs, 12C, GPIO, Timers with Watchdog | sicrme I"rljﬂl ﬂfﬂﬂl—
* Interrupt controller, Status registers, JTAG debug, etc. | GRADCDAC i-rE GRGPIO I LSTAT "-r SPI to AHB

*  3x ADC 13bits resolution @ 200Ksps, 4 differential or 8 smgle ended channels .

I
| | On-chip DAC L GRPULSE

I GRETH %

*  DAC 12bits @ 3Msps, 4 channels
* Mixed General-purpose inputs and outputs
* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm

COBHAM
Cobham Gaisler AB

1
1
1
1
1
s e
. :
1
imec 1 -chip Brownout
| ~chi i Detector
I Moo
1
1
| ® . -

GRCANFD
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GR716B Single-Core LEON3FT Microcontroller

European Microcontroller development - Enhanced version development

LEONS3FT - Fault-tolerant SPARC V8 32-bit processor, 100 MHz
» LEON-REX — extension with 16-bit instructions: improved code density

* Pipelined Floating Point Unit

* Memory protection units

» Non-intrusive advanced on-chip debug support unit

» Determinism: Multi-bus, fixed interrupt latency, cache-less architecture...

* External EDAC memory: 8-bit PROM/SRAM, SPI, 12C
« Hardware FPGA programming and scrubber: Xilinx Virtex5, UltraScale, ...
*  2-Port SpaceWire Router with Cold Spare LVDS and time distribution support, 200 Mbps

LEON3
Statistics

Floating
Point
Unit

Local
Dual-port | AMBA
Instruction|Interface
RAM

FPGA

Integer Debug
Unit | Support

AHB2AHB
Bridge

Scrubber

Main
MIL-STD-1553B interface /"T - FTMCTRL I bus SPIMCTRLI AHBROM I
¢ 2x CAN-FD controller interface o M’/"/"Dtrff |
* PacketWire with CRC-acceIeration support co | uarr rl—'mq control | | MEMPROT "Jr
* Programmable PWM interface TcoMsT/ bl

Timers

CLKGATE h_r

[2CSLV

*  SPI with SPI-for-Space protocols

o L
¢ 10/100 Ethernet, UARTs, 12C, GPIO, Timers with Watchdog lﬂrﬂﬂl ﬂrﬂw
* Interrupt controller, Status registers, JTAG debug, etc. GRADCDAC LI' GRGPIO LSTAT "-r SPI to AHB
*  3x ADC 13bits resolution @ 200Ksps, 4 differential or 8 single ended channels i E
H | | On-chip DAC GRPULSE GRETH
*  DAC 12bits @ 3Msps, 4 channels :

* Mixed General-purpose inputs and outputs
* Power-on-Reset and Brown-out-detection
* Temperature sensor, Integrated PLL

*  On-chip regulator for 3.3V single supply
132 pin QFP, 24 mm x 24 mm
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COBHAM
Cobham Gaisler AB

————————————

LDO

On-chip
On-chip [| Oscillator

Brownout
Detector

Power—on

Mixed-signal functions

GRCANFD




GR716B Single-Core LEON3FT Microcontroller

European Microcontroller development - Enhanced version development

GR716B updated schedule
e As of 1st November 2019

Ve

Wiy

hﬁ/f//////f//ﬂ//ﬁz////."l'

GR716B Status Milestone | Comments

Scrubber interoperability testing with Xilinx Ultrascale FPGAs On track Q4 2019 FPGA prototyping ongoing

Tape-out of improved LVDS test chip with Cold Spare support On track Q1 2020

Early GR716B prototype samples On track Q3 2020 Tape-out in June 2020

Electrically qualified GR716B models tested in full temperature range Q4 2020

Evaluation board delivery Q4 2020 Reuse of existing evaluation
boards

Datasheet and User’s manual release on website Q4 2020 Draft version available upon
request from Q1 2020

Flight qualification complete TBC

*  Flight model scheulde or qualifaction process has not yet been decided

COBHAM PUBLIC

| Wednesday, 13 November 2019

15




	LEON5 Processor Core
	RISC-V Processor Core
	GR740 - Quad-Core LEON4FT - architecture
	GR740 User Day 28 November 2019, ESTEC
	GR716 Single-Core LEON3FT Microcontroller
	GR716 updated schedule
	GR716 Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller
	GR716B Single-Core LEON3FT Microcontroller�

