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Companions Products @ Microcke
MicrRoCHIP for Space ,

——
Wireless Dedicated Space
RT Wi-Fi® Touch products line

Bluetooth® High-Voltage Controllers
LoRa® 1/0s P (v} itive
MiWI™ Protocol mjec:::ls::: “
ZigBee®

RH

400V
isolation

MOSFET

ASIC / FPGA e
Microprocessors (MPU)*

MOSFETs

Digital Power
LDO 3Amp Microcontrollers (MCU),
Digltal Signal Controllers (DSC)*

’ 64Mbit // —_——— == DC/DC Converters
Serlal/Parallel I _ - e LCD Drivers
Flash Memory 64 to 256 Mbit — I
/I & Serial T Eike O Er e
CAN FD /Ethernet TSN LED Drlvers

SRAM 1 to 16Mbit

PHYs Transcelvers
Serlal EEPROM R5232/485
Serlal SRAM s CAN/LIN
Serlal NVSRAM Ethemet use
1Mbit / Serial Ethernet (KeeLoa®) Smoke Detector Plezoelectric
Speech ICs Horn Drivers
*In addition to its broad portfolio of ialized discrete ICs, Mi hip offers microcontroller (MEMSs & Quartz) Co-Processing

and digital signal controller devices with a wide array of integrated peripheral options.
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S Total System Solutions [
MICROCHIP Aerospace & Defense o

e Enabling complete solutions with :
e Companions : transceivers, switches, interfaces, ...
e Applications notes, system and hardware design examples
e Software libraries as example and tools for targeted application

e Ethernet safety — AVB/TSN

e CAN/CAN FD networks

e Motor control solutions

e Digital power migration

e FPGA in-flight reprogramming
e Control with precision timing TOTAL SYSTEM SOLUTION
e Space interfaces, SpaceWire
e Others : ADC, 10 extension ...

MIGEBEHIE
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Ethernet Safety

o\ MicrocHIP

SPACE FORUM g&

eeeeeeee Transceiver/PHY ® End System Production
Roadmap
5o & : SAMV71RT Arm MCU w Ethernet TSN 100Mb  FM
End System SAMRH71 RH  Arm SoC w Ethernet TSN 100Mb ES
RT FPGA RH  w TSN IP targeting 1Gbit
| Platform ‘ | Payload | X
Th., ™ StarTacr |§| MPU RT RT  Arm SoC Ethernet TSN 1Gbit
Sensors (N) Nav Cam N
o= o)
Actuators . ........... wam o
u a =
DE: . e PHY
:.".OBCN 'm O .
LTI .
@ Mo | e (}r\ e™™ |/ VSC8540/41 RT  100Mb/1Gbit Ethernet ES H219
T |—| - RT Transceiver, RMII/RGMII FM H120
Instrument B
]
¥
e Switch
0]
| Products |Rad | Type | Available
Gbit Switch RT Gbit Ethernet Switch TSN/AVB
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R\ VSC8541RT | @t
MicRoOCHIP Mbit/Gbit Ethernet PHY &

e Compliant with IEEE 802.3 10V 25V
e 10BASE-T -
L4 1OBASE'Te RJ-45+Magnetics
e  100BASE-TX e ASIC, | S | VS Ceat ._g. '
° 1000BAS E-T or Network Processor RMII/MII
| 25 MHz,

e Supports GMIl and RGMII (version e II_I ’J 125 Wiz OSC,
1.3), RMII (version 1.2), and MII at [ orzs uiz cysta
1.5V,18V,25V,and 3.3V
LVCMOS

MAC B Twmtngc?lPa\r -—>

e RGMIl version 2.0 timing compliant B o I ooomaser [ 1ooomaser [ Merece

hso?gilgﬁa\sﬂ— P8 = P synce R
e Supports clocking from 25 MHz and Clocks —
crystal or 25/50/125 MHz oscillator
anagemen 8051 1
e Microcontroller-free configurability :M T e Mioro (R e TS
H ontro Detection
through hardware strapping — e Engina —
e Best-in-Class power consumption ! t
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CAN (FD) Network —a

MICROCHIP

Production
e End System

CAN Controller Development

0 Tt \u‘u Rt Type Available
0 M0 Rxl Rs 1 Roadmap

CAN Transceiver ' 00

=

gL | RT MCU MCU w CAN & CAN FD
N l - — RT FPGA RH wCAN & CANFD IP FM
' CANBus ines SAMRH71  RH  Arm SoC w CAN FD interface ES
ATmegaS64M1 SAM3X8ERT MPU RT RT Arm MPU w CAN FD capabilities
e PHY
| Products |Rad|  Type | Available
CAN PHY RT High-speed CAN FD transceiver

e Interfaces

|_Products | Rad [ _______Type | Available_

CAN Bridge RT SPI to CAN FD controller

SAMRH71F20 SAMV71Q21RT
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ATA6 5 6 3 RT Y MICI.ROCHI'I?

MicrocHiP High-speed CAN FD transceiver

e CAN FD up to 5 Mbit/s

SOIC08 -a%d \ FP0O8

ISO 11898-2 1'%

ISO 11898-5 R

ISO 11898-2: 2016 (Remote wake-up via

CAN bus with Wake-Up on Pattern (WUP)) Tempersre L "
e SAE J2962-2 compliant ij
e Direct interfacing to T 1 ™

microcontrollers with supply v pl

voltages from 3V to 5V SZ,E
e Temp range: -55°C / +125°C 4 b —

RXD ﬂ—{:} MUX L W?:I‘g:"p ‘_Q%
f 2 WUG
7
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c\ Motor Control S

MICROCHIP

H H Production
RH e Processing/ Control Units
. Development
solution . N o T I
Roadmap
— RT MCU ATMEGAS64M1 / SAMV71RT
—= Half & RT FPGA RH RTAX/RT4G FM
| e SAMRH71 ~ RH  Arm SoC MPU ES
rivers
I -
s T 1 e Companions
—— Floating — F g :
—= current E——"] "] | Products |Rad|  Type | Available
Sense —
RT o LX7720 RH Power Driver w Rotation & FM
Position Sensing
FPGA ;"'Lsf_
=@
—— Resolver
Interface
RT
= solution
Bilevel ——
— |nputs = Hal signals —
8
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Digital Power

o\ MicrocHIP

e

SR ACE FORUM

Boost Il;lr_iggl;alf- SR rectifier Production
3 $ . . Development
e Processing / Control Units Roadmap

| Products [ Rad | Tyee | Available |

MOSFET
Driver

Pre-Driver

Digital Control (FPGA/Micro)

Temp
Sensor

Hardware

« Powertrain Firmware
« Feedback <

MOSFET
Driver

Pre-Driver

CAN
Bridge

+ dsPIC33 Digital Signal Controller

!

Extra Plant Characteristics

« Simulation: MATLAB®/SIMPLIS or
« Small signal modelling or

« Network analyzer

Digital MPLAB® Microchip Microchip
Compensator Code Compensator Example
Design Tool Configurator Libraries Code

4 Yy Vv Vv

RT MCU RT Arm MCU SAM3XE/ SAMV71RT  ES/FM
RT FPGA RH RTAX/ RTG4 FM
SAMRH71 RH Arm SoC MPU ES

Digital RT Digital Signal Controller, MCU16
Power MCU
Companions
mm Available
7 RH Rad Hard Power Products FM
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https://www.microsemi.com/product-directory/radiation-hardened-devices/1763-power-management

FPGA In-Flight
Reprogramming

MICROCHIP

o\ MicrocHIP

SR ACE FORUM

Production

RECEI el Rad Tolerant
—»  Rad Tolerant ——» FPGA Development
From Microcontroller re.con.fig.u.ra.tion Roadmap
Telecommand
System /
Memory . .
e Processing/ Control Units
DirectC Code
T I
RT FPGA Rad Tolerant FPGA, RTG4
RT MCU RT ATmegaS or SAMV71RT FM
Microcontroller controls in-flight programming process SAMRH71 RH  Arm SoC MPU ES
of RT FPGA

e Accept new programming Direct C bitstream from up-link via

telecommand system, store it in memory [ ] Memory
e Place FPGA into programming mode
e Execute Direct C code to initiate transfer of programming mm Available

bitstream to FPGA RT Flash RT  64Mbit // interface
e Monitor FPGA return to operation, and re-initiate programming in

case of programming upset RH Flash RH 64Mbit to 256Mbit , // & serial
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i CO_ n.trOI _ _ o\ MicrocHIP
MICROCHIP with Precision Timing

SR ACE FORUM

Production

e Processing/ Control Units

Development

| | GNSS —®|  Chip Scale Type Available Roadmap
Antenn Controller  leg— 1 Atomic Clock

a RT FPGA Rad Tolerant FPGA, RTG4
Primary Back- AT7991 RH GNSS Controller SoC Sparc V8 FM
Up Arm MCU RT  SAM3X8ERT FM Q419
SAMRH71 RH Arm SoC MPU ES
\ 4
RECE el Rad Tolerant e CSAC

Rad Tolerant

Microcontroller Fliss
| Products [Rad|  Tye | Available
SA.45s RT Chip Scale Atomic Clock FM
e  GNSS Controller provides GNSS e Chip Scale Atomic Clock provides precision timing with
time signal to Microcontroller or FPGA long holdover for GNSS-denied environments
e Precision navigation and timing applications *  Weak or absent GNSS signal can cause loss of precise timing info

e Precision time stamping on data processing *  CSAC can provide precise timing back-up to maintain system functions
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... SpaceWire Interface —~—

Production
e Processing/ Control Units Develobment
| Instrument 1 | Instrument 4 | Instrument | Instrument " Insfrument | P
High Data Rate 5 6 7
CAN Type Available Roadmap
Bus SDWL SDWIz SDWIS mﬂ_-
| InsIrLzlment | s | SpaceWire Router 2 | RT FPGA w any SpaceWire IP
! AT7913 RH  SparcV8 SoC w 2x Spw channels FM
Spw Spw Spw Spw SAMRH71 RH Arm SoC w 2x Spw channels ES
1 3 4
| SpaceWire Router 1 o N etwork
Spw % W : ’ Spw ! ’
p p p Spw
mm Available
Mass Memory Module Spw Pro[g:;;;orf Control AT7910 RH 10 channels SpW Router
Compressor Processor
Spw Payload
Platform .
e Interfaces/ Transceivers
Telemetry Formatier Spacecraft Control Bus
Tm— mm Available
f RT FPGA RH/  SPI to Spacewire bridge
Downlink Telemetry RT
12
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\ . o\ MicrocHIP
M,CQ,CH,F, Other Companions ——

Production

Development

e Analog to Digital Conversion

Roadmap
-mm Available
LX7730 RH 64 Analog In Telemetry Controller
MCP37D31-RT200 RT 200MSPS, 16bit, Pipeline ADC HP FM Q419
Analog £wan'||:1le_lin'|e.‘3
Time —=
Digital
outpu Fﬁ
Time —=
13
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MCP37X31-200

200MSPS, 16bit, Pipeline ADC

o\ MicrocHIP

GRPACE FORUM 4

° =hi 1 AVpp12 AVooie GND DVppiz DVppae .
16-bit resolution - - . - - ES Available
* 200 Msps maximum sampling rate o _ FM Q419,
. CLK+ Clock Correction . .

* Low power at full sampling rate: cLk. :: Selection - Plastic version only

* 490 mW including LVDS digital 1/0
* Power saving modes: vt o cont —.= DCLK-+

» 80 mW during Standby — —M DCLK-

* 33 mW during Shutdown ﬁ:hf =: g Digital Signal Post-Processing: TFBGA-121
. Qi : P mom Wle| /  Pielined - FDR, Decimation VTLA-124

Signal to Noise Ratio: PIER A P preoreremn g g
* >74 dBFS at 200 Msps e L |3 _DDC, CW Beamforming packages
. . 7 =: 15 (MCP37D131/21-200)
» Spurious Free Dynamic Range: v W) y ; I W e
REF+ REF-

+ >90 dBFS at 200 Msps Output Control- ovR
- Digital processing features: You W1 oMo, ooRees W

* Integrated digital down-converter Reference L/ |» anso

 Decimation filters for improved SNR SENSE W Generator

* Individual phase, offset and gain adjustment intemal Registers

» Fractional delay recovery Vee

» Data available through serial DDR LVDS

or parallel CMOS interface (SPI configuration) REF1+ REF1- REF0+ REF0- SDIO SCLK CS
138 12
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) Conclusion S

MICROCHIP

e Total System Solution approach for Space applications

e Ongoing TSS activities :
e Ethernet safety — AVB/TSN

e CAN/CAN FD networks
e Motor control solutions
e Digital power migration o

e FPGA in-flight reprogramming TOTAL SYSTEM SOLUTION
e Control with precision timing
e Space interfaces, SpaceWire
e Analog to Digital conversion

e Feel free to propose any items / components required for your
own system. We’re open to any new ideas.

Space Forum 2019 15



oW\ MicrocHIP

@ For More Information
MICROCHIP :

Microchip A&D France

Product Marketing

nicolas.ganry@microchip.com

Applications Lab

yohann.bricard@microchip.com

Hotline:

MiCROCHIP
SAMVTAQ2ART  §

aerospace@nto.atmel.com

Aerospace & Defense Web Site :
http://www.microchip.com/design-centers/aerospace-and-defense
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