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Microchip Corporate Presentation Overview Rev 29-1 May 2020

MCUs Mixed Signal MemoryAnalog Interface Switches & 
Controllers

High-Rel

Discrete
Power 

Management

Industrial
28%

Automotive
15%

Consumer
13%

Communications
14%

Data Center & Computing

18%
A&D
12%

Enterprise 
Storage FPGA

Microchip’s Broad Portfolio & Market Coverage

# 1 Semiconductor Supplier in Aerospace and Defense
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Microchip in Europe

Headcount Country Activity

623 Germany 
Auto, Analog, ADG, 

RF,

438 France MCU32, MPU32, ADG

293 Ireland Analog, RF, ADG

277 Romania All BUs

264 United Kingdom HMID, ADG

114 Norway HMID, MCU8

96 Israel FPGA

55 Italy Memories

49 Spain MPU32, Meetering

32 Denmark UNG

19 Switzerland Analog

15 Austria 

13 Sweden 

7 Belgium 

7 Netherlands 

4 Poland 

3 Finland 

2309 Total

>2300 employees 
>20 design centers

in 17 countries 
Auto / A&D Supply Chain

MPU
MCU

AUTO 
A&D Analog

RF HMIDMemories
EthernetFPGA
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Largest Space Semiconductors Portfolio 
Communication Interface and memories
SpaceWire, Ethernet, CAN
SRAM
NVM memories

MPUs and MCUs
8-bit AVR®
32-bit SPARC V8 and arm M3 & M7
GNSS SoC

FPGAs
RT PolarFire® 
RTG4™
RT ProASIC3®
RTAX™, RTSX-SU

Mixed Signal Integrated Circuits
Telemetry and Motor Control Space System Managers
Power Supply protection

Timing solutions and Oscillators
Ovenized Quartz Oscillators
Hybrid Voltage Controlled and
Temperature Compensated Crystal Oscillators
Cesium Clocks
Chip Scale Atomic Clock (CSAC)

Power Solutions 
Rad-hard JANS Diodes, Bi-Polar Small Signal Transistors
Rad-hard Isolated DC-DC Converter Modules
Custom Power Supplies 2 W to > 5 KW
Point of Load Hybrid Solutions
Electromechanical Relays

RF Products
Packaged and Chip Si and GaAs RF Diodes, 
SAW filters, 
Packaged and bare die GaN and GaAs MMICs 
GaN on SiC HEMT transistors
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Microchip Scalable Solutions for Space 

Quality
Grade

Radiation performancesTemperature performances

Single Event Latch-up 
Immune

TID > 100krad
No SEE mitigations
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Processing : An Unrivalled Flight Heritage

Colombus
2008

Proba2
2009

JUNO (Nasa)
2011

SPOT6
2012

Gaïa
2013

SVOM/Eclair
2013

MMS (Nasa)
2014

Solar Obiter
2017

Exomars
2016

Bepi-Colombo
2018

Thousands of flight models 
delivered worldwide
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Mega Constellation
LEO Sat -2019

ATmegaS128

Capella Sequoia 
Earth Obs 2020

SAMV71Q21RT

ANGELS nanosat 
2020

SAM3X8ERT

Sentinels & 
Alphasat

2013

Perseverance 2021

TSC695
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Processing* for Space 
Typical System Architecture

Onboard Communications H/W (e.g. MIL-STD-1553B, SpaceWire, CAN, UART)

Payloads & 
Instruments

Application

Space
Linux

Payload
Computer

Sensors & 
actuators

Intelligent
devices

Computation

SOIS
Layers

CPU

Remote Terminal Unit
Remote Interface Unit

SOIS
Layers

ADCs / DACs

Digital
Sensorbus

microcontroller

Standardized
devices

Legacy
devices

Solid State
Mass Memory

File/
Compress/

Encrypt

SOIS
Layers

CPU

Telemetry
Telecommande

Security
Unit

CAN

UART SpW

MIL-1553 RAM

EEPROM
Boot

PROM

SGM
OBTimer

HW
watchdog

CPU

SOIS Subnetwork layer (1553, CAN, SpW)
(including HDSW)

PUS specific

PUS

Abstract
component

services

Avionics
Equipment

virtual devices
=SOIS DVS

OBCP
interpreter

PUS monitoring

Component
services

On-board time
=SOIS TAS

Context
Mgmt

Connector
services

Communication
services

addressing
physical

distribution
across nodes
= SOIS MTS

Container
services

BSP

RTOS

Libraries:
mathematical,

etc,

Applications
AOCS

Thermal

Power

P/L Manager

Plan/ Autonomy
Framework

System mode
mgmt

OBT Mgmt

Satellite Conf
and Eqpt Mgmt

SSMM MgmtSystem FDIR

Software bus

Application software

Execution platform

On board computer
Hardware

Hardware functions

Buses
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* Including FPGA w IP CPU core

MCU/MPU Low

High MPU/SoC
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Typical Processing Space Applications 

High MPU/SoC

• On board computer 
• Flight computing
• Rich OS applications
• Image processing 
• AI/ML
• Data handling 
• Transponders
• Processing payloads
• Radar/SAR
• Datapath cryto
• Mass data and memory
• Navigation
• Decommissioning
• Interconnect / switches
• …

Low MPU/MCU

• Remote Terminal Units (RTUs) 
• Motor control
• Mixed signal processing 
• Propulsion system control 
• Sensor / actuator control 
• Robotics applications 
• Mechanisms and motor control 
• Magnetometer
• Reaction wheels
• Star tracker 
• Power control 
• OBC for nanosatellites
• Connectivity gateway 
• Security gateway
• Thermal control
• …
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HIGH LOW
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Space Microcontroller and Processors
• COTS Radiations-Tolerant

• Rad Hard by Design 

Products Type Summary / Highlights Flight Models

ATmegaS128 AVR8 ~10 DMIPS, SPI,TWI, UART, ADC Available

ATmegaS64M1 AVR8 ~10 DMIPS, CAN, DAC and Motor Control Available

SAMV71Q21RT ARM32 M7 600 DMIPS, CAN FD, Ethernet TSN, DSP Available

SAM3X8ERT ARM32 M3 100 DMIPS, CAN, Ethernet, Dual CAN Available

Products RH Tech Summary / Highlights Flight Models

AT697F 180nm SPARC V8 100MHz,FPU/UART/PCI Available

AT7913 180nm SPARC V8 50MHz, Spw/CAN/SRAM 64K Available

AT7991 180nm SPARC V8, GNSS Control Spw/CAN/1553 Available

SAMRH71 150nm Mixed 
Arm Cortex-M7, >200 DMIPS

Spw/1553/CAN FD/Eth, TCM/FPU/MPU/ECC
Available

SAMRH707
“Jaguar”

150nm Mixed
Arm Cortex-M7, 100 DMIPS

Spw/1553/CAN FD, ADC/DAC, NVM+, small package
Samples available

FM early 2023
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Arm® M7 SoC => COTS to RHBD
Unique Scalable Solution

Qualification
Level

Radiations performancesTemperature performances

SAMV71Q21RT
Memory

Up to 2MB Embedded Flash

384 KB Multi-Port RAM

Static Memory Controller

SDRAM Controller

User Interface

1x I2S / TDM

Camera Interface

Control
114 IOs

8x 16-bit PWM
12x 16-bit Timers

2x 12 ch 12-bit ADC
2 ch 12-bit DAC

Connectivity

1 HS SDIO/SD/e.MMC

1 QSPI

2 CAN-FD

EMAC 10/100

1 HS USB Dev./Host
w/ PHY

5 UART, 3 USART,
2 SPI, 3 TWI

Cortex®-M7
300 MHz

2x 16 KB L1 Cache
with ECC

MPU DSP / FPU

TCM
300 MHz

ETM

System

2 RC OSC, 2 xtal OSC,
2 PLL, RTC, 2 Watchdog

Backup SRAM – 1KB

Voltage Regulator, POR

Security

AES-256

TRNG

Memory Scrambling

Integrity Check Monitor
(SHA)

150
MHz
Matri

x

24ch-DMA Controller

SAMV71Q21
Memory

Up to 2MB Embedded Flash

384 KB Multi-Port RAM

Static Memory Controller

SDRAM Controller

User Interface

1x I2S / TDM

Camera Interface

Control
114 IOs

8x 16-bit PWM
12x 16-bit Timers

2x 12 ch 12-bit ADC
2 ch 12-bit DAC

Connectivity

1 HS SDIO/SD/e.MMC

1 QSPI

2 CAN-FD

EMAC 10/100

1 HS USB Dev./Host
w/ PHY

5 UART, 3 USART,
2 SPI, 3 TWI

Cortex®-M7
300 MHz

2x 16 KB L1 Cache
with ECC

MPU DSP / FPU

TCM
300 MHz

ETM

System

2 RC OSC, 2 xtal OSC,
2 PLL, RTC, 2 Watchdog

Backup SRAM – 1KB

Voltage Regulator, POR

Security
AES-256

TRNG

Memory Scrambling

Integrity Check Monitor
(SHA)

150
MHz
Matri

x

24ch-DMA Controller

SAMV71Q21RT
600DMIPS

Latch-up Immune

SAMRH71
>200DMIPS

TID > 100krad

SAMRH71
Memory

128KB Embedded Flash
with ECC

384KB SRAM for TCM
with ECC

768KB Multi-Port SRAM
with ECC

Hardened External Memory Controller up 
to 2GB with ECC

PROM – SRAM – SDRAM

Connectivity

2x SpaceWire with RMAP
LVDS Transceiver

MIL-STD-1553B

Dual CAN-FD

Ethernet GMAC 10/100

10 UART, 10 USART,
10 SPI, 10 TWI

Cortex®-M7
100 MHz

2x 16 KB L1 Cache
with ECC

MPU DSP / FPU

TCM
100 MHz

ETM

System

2 Independent Watchdog
POR

Voltage Regulator Monitor

2 PLL, RTC, RTT

3-20MHz Xtal OSC input
4/8/10/12MHz RC OSC

Control
194 IOs

4x 32-bit Timers/Counters

2x 16-bit PWM (4 ch)

Integrity Check Monitor
(SHA)

50M
Hz

Matri
x

Dual port 32ch-DMA Controller

Quad IO SPI

32,768KHz Xtal OSC input
32KHz RC OSC

SpaceWire

1553

14

RT

RHBD

Auto

COTS

ESCC 9512006
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SAMRH707 – Rad-Hard Microcontroller

• Smaller footprint, Power Saving 
• Embedded Analog ADC/DAC 12-bits
• Enhanced embedded NVM 50Krad
• Still integrating LVDS

• CQFP 164
• BGA 484 

• 100 DMIPS
• 200Mb/s SpW
• CANFD, 1553

CQP256

BGA625

> 200DMIPS
128KB Flash
320KB SRAM
(192KB TCM)
Int/Ext Mem

ECC

ECC

ECC

ECC

Sampling NOW
FM early 2023
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Arm® M7 SoC – SoC Architecture

Analog

16

Cortex-M7
AHBP

ETM

NVICFPU

SWD

MPU

AHBS

TCM
Interface

16kB D-Cache

AXIM

16kB I-Cache

Multi-port
SRAM

System RAM

192 kBytes

TCM

System Peripherals

4/8/10/12 MHz
RC OSC

3-20 MHz
OSC

PLLA

PLLB

32 kHz
RC OSC

32,768 kHz
OSC

Supply Monitor 2x WDT

Unique ID

RTC

RTT

Reset
Controller

Supply
Controller

Power
Management

Controller

32-bit Multi Layer AHB Matrix

ITCM
64-bit

2x 32-bit
DTCM FLASH

32-bit

64-bit

32-bit

32-bit

32-bit32-bit

AXI Bridge
CM7 #0 CM7 #1

ICM
(SHA256)

Dual Port
24-channel

DMA

Peripheral
Bridge

AHB
Masters

User
Interface

AHB
Slaves
User

Interface

Up to
194
I/Os

TRNG

FLEXCOM

UART USART
TWI
HS

SPI

3 ch.
TC

x3

4 ch.
PWM

x2

1553
Interface

DMA

SpaceWire
Router

RMAP
LVDS

Transc.

x2

Dual
CAN

DMA

DMA

External
Bus

Interface

SMC

8 to 
32-bit

32-bit

POR

16 ch.
ADC

(12-bit)

3 ch.
DAC

(12-bit)

CRCCU

x1

ROM

AHB Masters AHB Slaves

Legend:

Ethernet
MAC

DMA

QSPI
4-bit
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Ready-to-use Software, Example Projects
Already ported OS for M7 SoC (V71)

A&D BSP/SW on-going projects with:

Arm® Cortex®-M7 SoC
Same ecosystem from COTS to RT/RHBD
Evaluation Board

Programmer and Debugger
MPLAB® PICkit 4 In-Circuit Debugger (PG164140)

or MPLAB® ICD 4 In-Circuit Debugger (DV164045)
or J-32 Debug Probe (DV164232)

Microchip Software Tools Suite

17

SAMRH71 Evaluation Kit
(SAMRH71F20-EK)

Xplained Ultra 
Evaluation Kit 

(ATSAMV71-XULT)

https://www.microchip.com/DevelopmentTools/ProductDetails/PartNO/SAMRH71F20-EK
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RT FPGA Families

RT PolarFire®
• 481 KLE
• 33 Mbits SRAM
• 1,480 Multipliers
• 24 x 10 Gb/sec Serdes

RTG4™
• 150 KLE
• 5 Mbits SRAM
• 462 Multipliers
• 24 x 3.125 Gb/sec 

Serdes
RTAX™ / RTAX-DSP

RT ProASIC3

RTSX-SU

Logic Density

Performance

65nm Flash
Reprogrammable

TMR flip flops

130nm Flash
Reprogrammable

Flip Flops not TMR

150nm Antifuse
One-Time Programmable

TMR Flip Flops

220nm Antifuse
One-Time Programmable

TMR Flip Flops

28nm SONOS
Reprogrammable

Flip Flops not TMR

50% Faster

3X to 6X 
More 

Resources

18
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RT PolarFire® Plan
• Commercial 28nm SONOS non-volatile and reprogrammable PolarFire die
• Metal layer change to facilitate ceramic package integration (wider C4 bump spacing)
• Radiation behavior characterized and reported, report available today
• Synthesized TMR, deploy where needed, available today in Libero® SoC
• devices and development kits available today for prototyping

• Hermetically sealed, ceramic column grid array package
• 1509 solder columns (Six Sigma copper spiral columns)
• QML qualification to class Q, E and ultimately class V

• Qualification status
• Engineering Models (ES, EM) available today
• Mil Std 883 class B completed, 

• Lead time for B-flow and E-flow applies
• QML class Q 1H CY2023
• QML class V CY2024
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RT PolarFire® FPGA Architecture



• Free and open ISA
• Clean Slate Design
• Simple, Stable
• Modular, Extendable

• RISC-V owned by everyone

• RISC-V extends Moore's Law
• Provides a free “architectural” license enabling innovation
• Customers can, now, influence the micro-architectural design
• Provides lower power & higher performances capabilities

Why RISC-V?
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What is Mi-V?
“Mi-V” (pronounced My-Five) = Microchip’s RISC-V Ecosystem

• A continually expanding, 
comprehensive RISC-V Ecosystem

• Supporting client application 
development using Microchip’s soft-
CPUs and RISC-V SoC FPGAs

• Full solution since 2016
• Microchip is a RISC-V “pioneer”
• Exploding with more than 50 

partners today

IPs / CPUs
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Mi-V Ecosystem Solutions

IPs / CPUs
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Mi-V_RV32 Configurable Soft CPU
RT-PolarFire® / RTG4TM / PolarFire® / IGLOO2®

Features
• 2.77 Coremarks / MHz
• HW breakpoint - 1
• Interrupts - 13
• Timer / Counter - 1
• 50 MHz–150 MHz (Product dependent)
• Optional / Configurable Features
• AHB/AXI3/AXI4/APB Bus Interfaces 
• Integer mul/div
• Tightly coupled memory
• Debug
• Error Correction
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RISC-V Multicore on RT FPGAs
• RISC-V Multi-Processors Subsystem
• Extensive list AMBA Based IP cores available

AMBA Buses, LSRAM, UART, GPIO, SPI, I2C, Timer, 
WDOG, 1553B, Ethernet MAC 10/100/1000 

• RT PolarFire®, RTG4TM FPGA
• RISC-V Lockstep System AN4228

• Single RISC-V System TU0775, AC490

25
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Getting Started
• www.mi-v.org
• Design Tools
• Supported hardware
• Documentation:

• Tutorials
• Application notes & User guides

• GitHub page:
• https://github.com/RISCV-on-Microsemi-

FPGA
• Reference designs

• Libero Projects
• SoftConsole projects

• RTOS Ports
• Documentation and Sample Designs

http://www.mi-v.org/
https://github.com/RISCV-on-Microsemi-FPGA
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A Leading Provider of Smart, Connected and Secure Embedded Control Solutions 

PolarFire® SoC Overview
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PolarFire® SoC - RISC-V Enabled Innovation Platform

Freedom to Innovate in
• Linux® and real-time

• Thermal and power constrained systems

• Securely connected IoT systems

• Mixed criticality systems

Highly Differentiated

• Low power, high performance SoC
• Thermal efficiency
• Solutions ~50% power of 

competition

• Unique AMP mode for mixed real-time 
and Linux® operation

• Defense grade security with 
Spectre/Meltdown immunity

• Exceptional reliability (SEU Configuration 
Immune)

• Smallest form factors 

RT assessment ongoing, results targeted H12023



A Leading Provider of Smart, Connected and Secure Embedded Control Solutions 

ARM Multicore MPU 
assessment
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ARM Multicore MPU Platform 
Ongoing development in France for Automotive 

• Quad Core Ax >1GHz

• Rad assessment
with CNES support

• Target RT version 

• Video Codec 

• 3D GPU

• MIPI/CSI-DSI

• DDR4

• PCIe

• Gbit Ethernet TSN

• Security

31

Quad Cortex®-A35

1.2GHz

AXI / AHB Interconnect - TrustZone® Control

NEON

4x L1

Icache

32 KB

Shared L2 Cache 1024kB

MMU

4x L1

Dcache

32 KB

SRAM0

(128KB)

ROM

(216KB)

OTP memory

(32KB)

OTPC
DMA

xx-ch

HS

USB

HOST

(x2)

DMA

HS

USB

DEV

DMA

PB PA

HS

Trans

HS

Trans

1.6GHz 

32-bit DDR PHY

Universal DDR Controller

DDR3(L) /LPDDR4

System Controller

PIO

Controllers

PIT64B

(x6)

TZWDTWDT

PMC
PLL

(x9)

Main RC

OSC

Main XTAL

OSC

VDDOUT25

REG
VDDCORE

POR

VDDIN33

POR

TrustZone

Controller

RTT

VBAT

POR

SHDWC

RSTC

SLOW RC

OSC

32.768 kHz

XTAL OSC

VDDCPU

POR

Audio Sub-system

SPDIF

Tx

SSC

(x2)

I2SMCC

(x2)

ASRC

8-ch
PDMIC

(8x Mic.)

SPDIF

Rx

Connectivity

10/100/1000

EMAC, TSN

x2

CAN-FD

(x4)

SGMII

Octal-SPI

I3C

SDMMC

8-bit (x3)

32-bit TC

(x6)

PWM

8-ch

FLEXCOM

(x12)

Security

TDES

TRNG

CPKCC

CPKCL

AES

SHA

Analog

Analog

Comparator

4-ch

Temp

Sensor

12-bit ADC

16-ch

GIC500 FPU

CoreSight Debug & Trace

On-the-fly AES

Integrity

Check

Monitor

V, T, F

Monitors

4 Tamper

Inputs

Backup SRAM (5KB)

Secure

RTC

PA

DMA

DMA

DMA

QSPI

SLC 

NANDFC

PCIe

DMA

ISC

DMA

LCD +

GC520L

DMA

3D

GPU

+

NN

DMA

4-lane

DSI

LVDS
MIPI 

D-PHY

2/4-lane

CSI-2

MIPI 

D-PHY

PUF

USB 3.1

DMADMA

HS

Trans

ISC

DMA

2-lane

CSI-2

LVDS

Controller
Crypto

1080p

Video

Enc

Dec

DMA



A Leading Provider of Smart, Connected and Secure Embedded Control Solutions 

HPSC
High-Performance Spaceflight Computing processor
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HPSC:  Redefining What’s Possible For Space

• NASA JPL awarded contract to Microchip to develop 
the next-generation High-Performance Spaceflight 
Computing (HPSC) processor

• Provides >100X compute over current solutions

• Based on multi-core, fault tolerant RISC-V architecture

• Microchip will architect, design and deliver HPSC 
integrating Ethernet, AI/ML, High-Speed Standards-
based Connectivity, Fault-Tolerance, Defense-in-Depth 
Security and Low Power capabilities

• Global collaboration between Microchip & Industry

• R&D, IP & Manufacturing in Canada, Europe, U.S., SE Asia

• Target device availability in 2024
Photo courtesy: NASA
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Extensible Space System Solution

Scalable
High Performance Compute

Spacecraft Bus

Machine Learning Hardware Acceleration

Cameras

Data
Storage

Sensors

Payloads

Expansion

Expansion
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Space System Design around processing solutions

Wireless
• Wi-Fi®

• Bluetooth® 

Power
Drivers

Motor
Drivers

Encryption
&

Security

LED
Drivers

Amplifiers

Sensors

Filters A/D

D/A

Precision
Voltage

Reference

•Wired 
•RS232/485 
•CAN
•SpaceWire

DC-DC Converters
Supervisors & Ref.
LDOs, Battery Mgt.
Discretes & Modules

High Voltage
I/Os

Memory
•EEPROM
•Serial Flash
•Serial SRAM
•Serial EERAM

RFICs
MMICs

USB
•Smart Hubs 
•Switches
•Transceivers
• Bridges

Timing
•Oscillators
•Clock Generators
•Clock Buffers

•Network Synch.

Microcontrollers 
Microprocessors

FPGA/ SoCs

Ethernet 
•Switches
•Controllers
•PHYs
•PoE
•Single Pair

Touch Sensing
• Proximity/3D
• Buttons/Slider
• Touch Screen

Optical Networking
•Phy’s
•Network Processors
•Framers
•Switching

PCIe ®

• Switches
• Adapters
• Controllers
• Timing

Voice & 
Audio

Processing 

Digital 
Potentiometer

Ethernet PHYs

Gbit/10Gbit

Switches 1588/TSN

PCIe Devices

Flash/EEPROM

Power Modules

Clock Management
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Space Processing Solutions Summary

• Go through the Microchip activities in Europe

• Unrivaled processors flight heritage

• Different type of processing solutions/ applications

• Arm® and RISC-V solutions today. Some ESCC qualified

• Working towards High Processing future solutions 
• FPGA RISC-V SoC

• Arm® Multicore processor

• HPSC 

• All connected together towards System Solutions
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Thank You

microchip.com/spaceforum
More than 30+ presentations available

• Start 2nd November 2022
• Space Market Dynamics
• Product latest news
• System Use Cases and Technical Dives


