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H%erSo’r — Market position

i=0PEN-
» Technical details UPEﬁﬁgvﬁlRJERBEm ﬁ
SWRCEREE T open source
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Mass: 10 - 60 kg (payload up to 50 kg) |
Size: 350x350x100 - 350x350x600 mm "
Power: 50W (3.3V, 12V, 28V)

RF link: 50 Mbps (S-band, X-band)

AQOCS accuracy: 1 deg or 10" (with a star tracker)
BUS: HyperSat BUS (SpaceVPX, Spacewlre)
Launch readiness: 6 months
License: Open HW/SW
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HDN (HyperSat Data Network)

| 1.

I I I
OBC SW BAT (Battery) FE_S (s-Band RF Front End)
USR_SW SOL (solar Panel) FE_ X (x-Band RF Front End)
\
m SAB (Sensors and Actuators Board)
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- ‘ EGSE 1
(

Electric Ground Support Equipment)

L LGS 1
(Laboratory Ground Station)
SEP L MCS 1

_ (Mission Control Software)
(Separation System)
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Structure
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H_yperSOT modular construction

Modular mechanics — removable shelf
Modular electronics — SpaceVPX - B - ng :

SpaceVPX chassis
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VPX plug-in
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S_eporo’rion system

Considered Marman clamp system

Will most probably develop proprietary
clamping system



Platforma HyperSat Key Radar

Regquirements
+ Vertically profile in
0-18 km altituces

» 10 km harizontal
resolution, 250 m
vertical resclution

Bus
(2U)

Key Bus
Requirements
+ Maintai
radar du t‘y y'I

. Oper‘atetnrough
contin orbits
« 121 C‘b reek of
payload data

0.5m deployable

New satellite market

Radar
(4U)

Need for teledetection payloads:

- Visualization (VIS, UV, IR)

- Microwave detection (passive, active)

- Slave to visualization (eg. Active optical aperture)
- Movable (rotation of the instrument w/r to the satellite
axis)

- Other (technological experiments)

Rough estimates of useful parameters:

- Instrument mass up to 15kg
- Demand for instrument power (up to 35 W)
- Downlink: from kbits/s to 10Mbit/s

lllllll

There is a need for a little bigger satellite with little more power and
little more RF link throughput
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Payload size vs. Volume

Payload size vs. Volume
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Payload mass vs. Payload power consumption

Payload mass vs. Payload power consumption

HyperSat Power Harvesting
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Paylocd mMass vs. Payload power consumphon

Payload mass vs. Payload power consumption

HyperSat Power Harvesting
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RF Link fhroughput

Payload mass vs. Uplink throughput Payload mass vs. Downlink throughput
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HyperSat:
e Up Link: 200 kbps
e Down Link: 50 Mbps
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MOSS STOl’O g e . Payload mass vs. Storage
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HyperSat: =
e Mass storage: 16 GB
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Payload mass vs. Pointing accuracy

AOCS accuracy
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HyperSat: [kg]
e AOCS pointing accuracy: 30 arc sec (8.33E-3 [°])
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HDN — HyperSat Data Network

SpWB
SpWA -~ _____\__
/ N\ 7
COM | PSU OBCA
? A
12C
2xCAN

« Dual, redundant SpaceWire
¢ 12C
« Optional CAN
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H_yperSOT Structure
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HyperSat design of 3U and 6U VPX modules

6U card: 160 x 230 X 20mm /

3U card: 160 x 100 x 20mm

) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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HDN - 4HU (HyperSat Unit)

> 2HU (optics, antenna, etc.)

<

> 1HU (electronics)

Payload 9 Payload 10 Payload 11 <
Payload 6 Payload 7 Payload 8

Payload 4 Payload 5
Payload 1

Payload 2 Payload 3

> 1HU (electronics)
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EC - Network Interface Cart adapter
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HDN detalls

data per Idle power | Active power | Total power
# Speed duty . W] [mW] [mW]
nodes | [kbit/s] nqde cycle Blasing [m

[kbit/s] typ |max |[typ |max [typ max
CAN
(SN65HVD233
+ MCP2512) 7/ 1000 10| 0,01 0 254 370 520 635 257 | 372
CAN
(SN65HVD233
+ SF2) 7/ 1000 10| 0,01 0 496 797 761 | 1062 498 | 799
CAN
(SN65HVD233
+w/o
controller) 7 1000 10| 0,01 0) 139 139 404 404 141 141
RS-485 (bus) 7 1000 10| 0,01 11 91 140 | 1925| 1925 120| 169
RS-485 (star) 12 1000 10| 0,01 77 156| 240| 3300| 3300 264 | 348
SpW (4 nodes,
10Mbit) 4 10000 10| 0,001 0 632 891 632 891 632 | 891
SpW (6 nodes,
10Mbit) 6 10000 10| 0,001 0) 824 | 1179 824 | 1179 824 | 1179
SpW (6 nodes,
100Mbit) 6| 100000 - 1 O| 1823| 2144 | 1823| 2144 | 1823| 2144

nhypersat ‘
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HDN - HyperSat Data Network

SpW B
r: ~ .
III \]', I|I r______________lll'.l_ ___________ s
I|I SpWaA 7 _IIII_ - |L_|II ________________ I'II_ _______ " II'.
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Y ¥ W W N WY R | AN
COM PSU OBC A OBC B SAB PAY i 777 i
TA T A TA AT A T A T o I“;‘*
12C I N R I e e i |
2xCAN T )
Total power + efficiency | Total power + efficiency
Interfaces Total power [mW] [mMW] + margin [mW]
typ max typ max typ max
CAN + SpW @
10Mbit (4 nodes) 773 1032 910 1214 1092 1457
CAN + SpW @
10Mbit (6 nodes) 965 1320 1136 1553 1363 1864
SpW @ 10Mbit
(6 nodes) 824 1179 969 1387 1163 1664
SpW @ 100Mbit
(6 nodes) 1823 2144 2145 2522 2574 3027
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HDN - data rate estimation

Management bus:

e Maximum data rate (64B/packet): 51.2kbps
(6.4kB/s)

e Minimium data rate (1B/packet): 2kbps (250B/s)

e Expected: maximum 5.3-11.8KB/s data flow

Space Wire:

e SpaceWire max data rate - 100Mbps
e Radio max data rate 50Mbps

e Expected: 93.7Mbps
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o hypersat |
I —Obroory Model |
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NIC — First Run o olo o o
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| |

N e
Power = 446 mW : o : |

|11

e T PR W += GENERAL —————— e e
gHE S cBEuenh NEoh B 3V3 M = 7.9 mA
i G S R St , ‘ 12V in = 11895 mv
A T b e b , 12V A current = 20.7 mA
‘Eﬁfg i; 3-_:: i 12V B current = 14.3 mi
Sy +— A SUPPLY ———————mm e
3V3 = 3305 mV CUR = 41 mA
2V5 = 2470 mv
1v2 = 1201 mv CUR = 16 mA
+= B SUPPLY ————— e
.............. = 3V3 = 3293 mV CUR = 7 mA
B O R o Y SVE — 9519 mV
1v2 = 1204 mV CUR = 3 mA

...............
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DC/DC converters efficiency

Efficiency TPS62110 3v3 Efficiency TPS62110 1v2 (12v in) Efficiency TPS62110 1v2 (3v3 in)
88,00% 78,00% 78,00%
87,00% 76,00% 76,00%
86,00% 74,00% 74,00%
é 85,00% é 72,00% é 72,00%
0 0 0
Q Q Q
L 84,00% L 70,00% £ 70,00%
i i i
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1,00 10,00 100,00 1000,00 10000,00 1,00 10,00 100,00 1000,00 10000,00 1,00 10,00 100,00 1000,00 10000,00
Power [mMW] Power [mMW] Power [mW]
Efficiency TPS5420 5v (32v in) Efficiency MCP1824 2v5 (3v3 in)
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Funding and Timeline 8

Founded: by NCBIR (4 MEUR)
Timeline: 3 years for EM/QM Narodowe Centrum

Badar i Rozwoju
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HyperSat Astronomical Multispectral Mission

General instrument parameters:

« Two cameras: UV, VIS

« Mass: 11kg

 Power consumption: 25W
 Storage: 200GB

 Required Energy per day: 250Wh
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HyperSat BUS

Emmory

Low cost - uses COTS with space heritage
Easily reconfigurable, modular
Configurable in orbit
Fast turnaround time

No ITAR-limited parts
Space VPX standard to connect







