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SCORPYOS Overview

 ESA Contract #4000135813 under OSIP activity

e Supervisor Concept for Space Systems, alone or as a supporting unit
* Small subsystems, high simplicity of usage and LEO missions
 Aim to increase the availability of a COTS system under supervision

System under
supervision

Unit Design
e oo s v
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SCORPYOS Overview - Industry Questions

Can we use this to supervise Xilinx Versal and Al engines?

May be relevant to consider SCORPYQOS as basis for NewSpace PSDU?

Should there be redundant supervisors?

Memory required to store and process all telemetries - integrate OBC FDIR

Can we consider SCORPYOS for hard/non - LEO missions?

Summary

* Applicable to different generic equipment — COTS and beyond LEO
* Protect SoC and Al engines — Versal, Jetson, Myriad
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SCORPYOS Overview
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Remote
Unit

Minimalistic Supervisor Architecture

>

Analog Inputs Fower
(ex: thermistors, Analog Analog signal &P pistribution
—- N —P ATMega
Current sensing) MUX conditioning MNon-volatile
5128
Digital Inputs it m{irgg}w
(ex: alarms, Digital . Digital level . Or
state monitors] MUX shifting Serialosi
Heartbeats ." s ex: , S,
Digital Outputs '
{ex: LCL control,
DEMUX Configuration Port

Generic command)

Serial data

Power
Supply

(ex: CAN, SPI, RS-422)

OBC

| E
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SCORPYOS Overview - Basic Specs ORI

M-8l ARM-Cortex M7 @ 300MHz with FPU

Power Vin: 8-12V <1.2W

Size 145 x 139 x 30 mm

Mass 390g

(o] I 1Ty [l -40°C — 1002°C

2048Kb Flash

384Kb SRAM

256Mb SRAM (option)
256Mb NOR Flash (option)
ECC protected

T r 1 LCL protected
QLN J\VP/OVP/OTP

SEL > 40MeV-cm2/mg
TID > 20krad
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2x Sub-HD connectors

4x RS-422 (1x used for conf.)

2x CAN

7x GPIO

4x Digital inputs (5V Logic Level)
4x Analog inputs (0-5V)

1x SPI (3x Slave Select)
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SCORPYOS - Mechanical
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Electrical design




RPYOS - Electrical e

12
DSUBHD15 $TG
@ \
PCB Size:
8V Temperature 120mm x 120mm
- GND  Ext. LCL | LCL RS-422 3 Sensor
12v On/Off | Reset | Trip e
Timed S'\L ,
= LCL K—) Self igna
Reset Conditioning
Analog Signals
0~3
Over Temperature
Under Valtage
Protection Protection Current & Signal
Voltage Sense Conditioning
Board Temperature Over Voltage \L Signal &
Sensor Protection Data
Signal Buses
Conditioning 3V3_Main 1
DSUBHD44
H{ sl =
AD
0 C 2V5 Vref -
POL SPI SPI Bus With 3 Chip Select
———  7xGPIO
3v3_Main VODout GPIO_B
™ UART_1
UART_1 RS-422 Transceiver
20MHz Main SAMV71RT , CAN_N i
Crystal Qscilator CAN_N V3_SW1 0000000
UART_2 00000000
| 32.768KHz | | RTC | UART_2 CAN Transceiver
Crystal Oscilator s - ;_u' . m CAN_R 3v3_swi
i = —
GPIO_A Memmory SDRAM 212 %
DO | DI Controller || Contralier ||~ | ™ UART, | UART_3 I R5-422 Transcaiver
Control v3_sw2
1~5
Power Rail . CAN Transceiver
Switch NOR = 3V3_sw2
1~5 Flash SORAN E L
3V3_SW1 sas 3V3_SW5 T T T:;
STG
Current
Montoring VISW4  3v3 SWs RS-422 UART 3
1~5 o Transceiver — RS-422 Transcever RS-422 3
rip
I 1~5 3vV3_SW3

() (—) »

5TG STG
13 Ja

DSUBHD15 DSUBS

| Pregramming Interface
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SCORPYOS - Electrical I/F SENCEES

J1 — HD44 - Data and Control J2 — HD15 - Power J3 = HD15 - Debug
Type N2 pins Type N2 pins Type N2 pins
RS-422-1 4 Power IN 1 Trace — Debug 5
RS-422-2 4 Power RTN 1 GND 2
CAN-N & CAN-R 4 GND 5 JTAG 5
SPI (3 x CS) 6 LCL Reset 1 Reset Test 2
GPIO LCL Trip 1
(/0 & interrupts) 7 RS-427-3 4 J4 — DSUB9 - Progoral:n
Digital Inputs 4 LCL Control 2 RS—4 * |ns
Analog Inputs 4 GND 5
(Comparator & Sampling)
GND 8
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SCORPYOS - Firmware and TM/TC design

SUpErVisor

Firmware

Drivers andles Applications
Start of Message
| J
Message _ header
- GPIO - Catapool — Limitcheck
R T 1 aFEC | Interfacelos || Ex”EfﬁgE‘;E"”“
Header byte 1 Header byte 2
_ CMD/RSP ID SUB CMD/RSP
Instruction code ]
8 bits 8 bits 0-251 bytes SPI Acquire ADC 4 Deltacheck
| UART ] CDm:I'I;JrI'II-‘I-IE:tIDI'I L | Watcl;ﬁigktlmer
0 Command Normal Response 1 0o | GSST Get SCORPYOS status
! Not used Error Response 1 1 GSID Get SCORPYOS Identification | Communication
data
255...2 Not used Not used 2 0 CMOD RO e
2 1 GMOD Get mode
- Communication
3 0 CINT Config Interfaces to configure
3 1 GINT Read config Interfaces system
3 2 CVME Config Verification Methods
3 3 GVME Read config Verfication Methods 4 Meode contrel
4 0 GDPO Read Datapool
|| Flashmemazry
contral
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RPYOS - configuration Tool Software
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TECHNOLOGIES

B Login x

[] Rememberme  Forgot your passwora?

LOGIN J

Unit Design Monitor

[& Unit Design

Application Inputs List Output Time Limit
Expected Value Check * _ _ EXT_GPIO_1 ~ (ms) Alarm Status

Watchdog Timer Checl i )_: EXT_GPIO_2 3000 ALARM_ENABLED_UART_C v

Limit Check EXT_GPIO_3 Action Inside Limits  Action Outside Limits

Delta Check BXEGRIO4 GPIO_OFF v GPIO_ON v

EXT_GPIO_5
EXT_GPIO_6

+ add app

EXTADC2 , @ COM.DIO

Back Configure Controller T
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Retums System Status;
- Reset Source:

- WatchDog Reset Counter;
- Overall Reset Counter.

WDTC
Reading Time (ms) v
EVC
100 v
Analog COM
Automatic mode v
Digital COM
. v
Send
Back

Select Digital COM
COMDIO »
COM_DI1
COM_DI_2
COM_DI_3
COMDI4
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SCORPYOS - sending Data & Receive Alerts

SCORPYOS

Alarm & Data Injection

e

COM PORT

Baud Rate (bps) Parity

|m] r.?.|125000 |] l|?||I"-Jone |J lw Update J Connection Status !.

il

=]

..AII

Date / Time

Verification Method

Alarm

50 7 2 = 4 ANALOG 1 ANALOG 2
000608 B 1) [Br )
, x ANALOG 3 ANALOG 4
17 18 19 20 21 22 23 24 25 26 27 28 29 30 [.A. ] = ]
P i PR 0
0000 00000 ¢ = =
| | ANALOG 5 ANALOG 6
33 34 35 36 37 38 4 42 45 4“4 [ 0 ] = ]
9000000 0000 ¢ ANALOG 7 ANALOG &
r4950515?_535455561r5?585960616263641 ["0 ] (=] ]
i ) ) 000 6 6 @ ANALOG 9 ANALOG 10
: BF 1) [BF
5B ANALOG 11 ANALOG 12
’/l Q‘ ’/' Q.' / '_- I‘I I‘I
Er ) [BF )
39 90 91 92 B W 95 % ANALOG 13 ANALOG 14
(N B B ]
o7 98 9o 100 101 102 103 104 || 105 106 107 108 109 110 111 112 AdLETiE ANALOG“‘
{ ...I ./..I.I..I.I [..0 ] =1 ]
ANALOG 17 ANALOG 18
13 114 115 116 117 118 119 120 | 121 122 123 124 125 126 127 128 [ 5 ] ]
ANALOG 19 ANALOG 20
129 130 12.1 132 12.3 134 135 136 | 137 138 139 140 141 142 143 144 [ 1o ] [ ]
g g . . T T T e e
145 146 147 148 149 150 151 152 | 153 154 155 156 157 158 150 160 [ A Send
900000000 9000000060 ] Update ol

Message Sent to UART
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Tests - Use Case 1 — Monitoring Digital Inputs

e Using verification methods .y e
* Expected Value Check ' =
* Watchdog Timer Check B ’
] |
* Ability to interpret logical states .
and, S = |
* To respond to specific patterns or & 1 =10 pyy
absence of "heartbeat" signals. o 0] |
— 5 ] ] bﬂf |
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EXT EXT EXT EXT EXT EXT EXT EXT
ADC 1 ADC 2 ADC 3 ADC 4 ADCS5 ADC 6 ADCT ADC 8

p ol e o |
e Using methods as -
* Limit Check
* Delta Check o
* Ability to detect deviations from -
predefined values and, |
e Significant variations between e
consecutive readings 5 =

@
7/
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Tests — Use Case 3 - Monltormg data via comm |/F

| =] EARP-A N - A N SR
* |Integration of message validation . i
with content analysis
 Data Field Check -
* Limit Check E =
o ] @ Data Fi
* Ability to monitor and analyse data
. . . . @ > Data Recepti
transmitted via communication E—
interfaces, such as UART. ) ,
] ] ]
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Tests - Processing Unit + DCDC Monitoring

Power Supply

£

i

ALTER  @esa
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Tests - Simple Lab Setup

Breadboard — Simple Use Cases
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Monitor Processing Unit & DC/DC
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Rodolfo Martins Thank You Evoleo Technologies, GmbH
(CEO) Freibadstr. 30
Email: rodolfo.martins@evoleo.tech 81543 Munich, Germany
M. : +351 919 638 784 T. :+49 (0) 89 30 707 933
T. :+49 (0) 89 30 707 960 The Tea m,

EVOLEO Technologies GmbH
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