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Mixed-Signal Solutions for Space

* Microchip in Europe: Products and Competencies for Space
* Scalable Solutions for Space Applications
* Mixed Signals Microcontroller Overview

* Typical Mixed Signal Applications
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From COTS to Space-Qualified Solutions
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Mixed-Signal Microcontrollers (MCUs)

* Mixed-signal microcontrollers advantages
in space applications:

* Integration of analog and digital
functions

* Reduced power consumption

« Enhanced signal processing

« Simplified design and development
* Improved reliability

 Cost efficiency
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SAMRH707 Rad-Hard MCU

SEL immune up to 78Mev.cm2/mg

ES Available
FM Available

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

*CQFP 164
*BGA 484

-55°C / +125°C

TID >100 krad, Embedded Flash at 40 krad
SEU LET >30Mev.cm2/mg, Xsection <10 cm2/word

No SEFI, No Flash SBU nor MBU

2 Independent Watchdog
Voltage Regi Monitor
x 16 KB L1 Cache
ith E

Hardened External Memory

128KB Embedded Flash
with ECC
192KB SRAM for TCM
i

PROM - SRAM - FLASH

SESSSEENNNEEEEEEREEEES
SAMRH707

Cortex®-M7
50 MHz

R

>100 DMIPS

TCM / MPU / ICM
FPU / DSP

Dual CAN FD
SpaceWire 200Mb x2
Mil Std 1553 BC/RT
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SAMD21J17RT Radiation-Tolerant MCU ___
Arm® Cortex®-MO0+ MCU \; %

128 kB Elash Samples and Fllght Models Available %\

16 kB SRAM e | o I o

o2 GPIOs ~50 DMIPS

Small package
QFP64

-40°C/125°C

3V to 3.6V

TID >50 krad
SEL immune up to 78MeV
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Hmatrix with DMA

350 ksps ADC, 12-bit
10-bit DAC

14 PWM motor control
Analog comparator

SERCOM

6 UART/SPI/TWI
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Differential and Single-Ended Embedded ADC

* Advantage of having both differential and single-ended embedded
Analog-to-Digital Converters (ADCs) in a microcontroller

* Single-End
COccupies only one analog microcontroller pin per input
Cln most cases conceptually simple and easy to use
‘Sensitive to noise along the analog signal path and common-mode noise
@ The signal path should be as short as possible to minimize noise

* Differential
CRejects noise along the signal path and common-mode noise
CDoubIe dynamic range compared to single-ended operation
‘ Occupies two analog microcontroller pins per input
@ somewhat more complex to connect and use
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Embedded Analog Comparators

* Analog comparators are not common peripherals on microcontrollers and can
be of great value in digital power applications

« Analog comparators can quickly detect overcurrent or overvoltage
conditions

* In AC power applications, analog comparators are used to detect the
zero-crossing points of the AC waveform

« Comparators can be used to implement fault detection and diagnostic
features

* Key advantages
* Analog comparators offer fast response times, which are essential for
real-time monitoring and control in power applications
By integrating analog comparators within the MCU, designers can reduce
the need for external components

© 2025 Microchip Technology Inc. and its subsidiaries 10 @ MlCRDCHlp



Motor Control

* Electric motors, mostly PMSM (Permanent
Magnet Synchronous Motor) and stepper Visit Microchip at booth 1
motors are widely used in space. Mixed signal
microcontrollers are ideal to control such
motors

 Where stepper motors could be simple to use,
PMSM motors require more complex driving
algorithms like Field Oriented Control (FOC). ,
- FOC is a sophisticated and highly efficient , = |
method for controlling the torque and il = ("
speed of electric motors, enabling
independent control of torque and flux

FOC requires powerful microcontrollers
such as Microchip Arm® Cortex®-M

© 2025 Microchip Technology Inc. and its subsidiaries 1 @ MlCROCHlp



Field Oriented Control (FOC)

* There are several types of FOC algorithms, each with its own
approach to achieving precise motor control

SAMRH707

* Sensored ‘ MOstETs

A position sensor is required, which can be a quadrature
encoder or a resolver

OLess computer intensive
@Require extra hardware

PMSM Motor
And Encoder

* Sensorless

No need for a position sensor, rotor position is computed
based on the back EMF currents.

CReduces cost and complexity by eliminating sensors

@ Requires sophisticated algorithms to accurately estimate
rotor position and speed
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MPLAB®Harmony QuickSpin PMSM FOC Configurator

* MPLAB® Harmony QuickSpin is a software library within
Microchip’s MPLAB Harmony framework that provides
motor control algorithms and tools specifically designed for
sensorless and sensored control of PMSM motors

* QuickSpin simplifies the development of efficient, real-time
motor control applications on Microchip microcontrollers by
offering pre-implemented algorithms, configuration tools,
and integration with MPLAB X IDE

[ Works with the SAMRH707 J
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Telemetry

* Telemetry in space applications is the process of =
automatically measuring and collecting data
from spacecraft systems, instruments or
payloads

* Mixed-signals microcontroller are well suited for
compact telemetry applications where the MCU

@
can collect and process the data. { SAMRH71 Il LX7730
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Where to Learn More

Find the Right Solution for Your Space Application Design

S

e . %
7 i

Web pages to access link
*  Products, applications
» Reference designs on product pages
*  Webinars and video, blogs
* Newsletters

High-Performance MPUs

.""QE

Radio Frequency

Clock and
Timing
Discretes

Power
Management

Mixed-Signal ICs
Interface and

W\ MicrocHIP Connectivity
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Comprehensive Solutions for Space
Applications

Scalable Products

Explore Our Applications

-
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" “Empowering Innovation

Explore Our Products

- o MicrocHP

© -with Microchip Space Solutions
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Aerospace and Defense

Learn More About Our Heritage
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https://www.microchip.com/en-us/solutions/aerospace-and-defense/space

Aerospace and Defense Applications

Buidding secure, robust and reliable electronic systems for space, avation and delense applications is aritical. We have a long history and proven track record of

provding innovative, refiable and high-guality solutions for these ty ol applications. in 1957, we supplied the elactromeachanical refays for the Allas launch

vehicle 1, the lurthest manmade oby n uldiong ow frequency control products to aid in the ransmission of data rom a dstance of

ave continucudy expanded our praduct off 1o delver the largest ponfolio of aercspace and defense sempconductor SOlULons inthe

markes (o give you the freedom Lo innovate.

® Our high-rediability, radiation-tolerant and radiation-hardensd products are designed and qualified for the <L ErMIFOMIMEnts

® Mary of @ ducts are desgned Lo [ small footprints, consume very ittle power and opérate reliably in t ermperalure and elects

EMArCnments

W offer a wide vanely of packaging and gualily screening options, induding henmetically sealed and non-hermeic/plastic products soreensad Lo various

quakfication levels

Ouwr COTS 101 & on-Lober ant devices are tailored to withstand levels of Tetal loniang Dose (TID) and Single Cvernt Dife SEL) for loveer eanth orbits and

NEwSpace apps
® Our radiation-hardened devices are Rad-Hard By Design (RHBDY, offering the highest levels of TID and SEE radiation performance foe the most demanding

abons

mert Lme, Our development &

You can Lake advantage of our extensive experlice and technical Supporn Lo reduce your integr on risk and de

ware, application notes and detaded documentation. Our team of

dermarstration and evaluation kits, reference de:

indludes P Bcenses, a variety

engineering, sales, marketing, logstics and quality expens pravide the specalized support that you need 1o Solve your most difficult design challenges.

Explore These Application Areas
T

— 3

Aviation Defense

Explore our Portfolio of Products

Communication Electromechanical
Interfaces Relays
“ o _

RF, Microwave,
Mixed-Signal ICs P Management

Thank You

https://www.microchip.com/en-us/soluti

ons/aerospace-and-defense
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