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Our Roots

We are a spin-off from

Space Research and
Planetary Sciences Division wy

Physics Institute

University of Bern
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Our most recent

Mission Contributions

Blue Ghost 4 - Launch 2029

IS EEE1 £
338

Miniaturized, super low noise
high voltage power supply and

power management board

for laser ablations ionization
mass Spectrometer

approved

In situ chemical and isotopic analysis of lunar material
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radioisotope dating to determine the age of extraterrestrial rocks

Our most recent
Mission Contributions

DIMPLE - Launch 2027

and geological chemistry analysis

for mass spectrometer
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STT9100A o

Modular Instrument Controller

Key Features

* Mass: 2.2 kg

* Dimensions: 163 mm X 192 mm X 119 mm

* Power Consumption: 20 W

* Operational Temperature: -40°C to 55°C

* Radiation: 30 krad TID

* First Eigenfrequenze: 686 Hz (GEVS level compliant)
* EEE Parts: automotive or higher

* Radiation Mitigation:
- SEL non-destructive
- current monitored to detect SEL and trigger power cycle

- ECC implemented for block RAM SEU mitigation
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STT9100A

Modular Instrument Controller

Key Functions

STT9100A
. : Backpl
* 1or 2 high speed 14 bit 2.5 GSPS ADC channels actprane
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Modular Instrument Controller

High Voltage Pulser (STT240923A)

Z@wioy DNy MOR < o
STT240923A High Voltage Pulser o ‘é| 0.0V
3 2 .
E W
Voltage bias IN 5 -50.0V
J12S =
8
=
1}
&
- Housekeeping
+/- 500V
v
Trigger Bias-T
) - > las- ——OUT—— J11S
J128
! ks tcnmeocd
HV
-750V
| _—700 ns -500 ns -300 ns -100 ns 100 ns 300 ns 500 ns 700 ns 990 ns 1.10 ps 1.30 ps o
() @200ns  [TA)T)}500.0000 ns O 0@®c<
DC/DC Measurement |  Curent |  Men |  Min |  Max | Count | |
© Vamptd(1) 697.14V 696.344 V 693.88 V 698.78 V 10078
@ - width(1) 500.53368 ns 500.589844 ns 500.29266 ns 500.86095 ns 10078
© Fall time(1) 2.95080 ns 29471713 ns 2.90212 ns 3.00205 ns 10078
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STT9100A

Modular Instrument Controller

High Voltage Power Supply (STT24092xA)

STT24092xA High Voltage Power Supply
HV1 L OUT1—
* Up to 8 kV per channel -
d Reversib|e po|ority < > Housekeeping |« 1 HV?2 L OUT?—»
o—>
 Each channel can source and sink current
, o J32s ! HV3 L OUT3—
* Each is short-circuit-proof ——  Control s> e
* Settling time < 500 ms | HV4 ——OUT4—
N —1 2\ />
* Ripple < 50 ppm HV DC/DC
——HV-EN—>
k HVn L OUTh——
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STT9100A R

Modular Instrument Controller

High Voltage Optocoupler (STT250301A

10 kV operational voltage

Dimension: 15 mm x 14 mm x 13 mm

Output current: up to 350 UA

Radiation: 50 krad TID

Page 9
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STT9100A

Modular Instrument Controller

High Speed Digitizer (STT240924A) with DPU (STT240920A)

* 2 channel high speed ADC, each 2.5 GSPS/14 bits,
for two anodes or detectors in parallel

* LVDS or single-ended 50 () trigger input

* Up to 100 MHz clock input to synchronize to
external clock domain

&

=i so= - ;
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STT9100A

Modular Instrument Controller

[ ] [ ] [ ] [ ] [ ]
High Speed Digitizer and DPU Architecture AN 2 Urasale
UART APU RPU Volatile Memory
Linux DDR3L, ECC,
SpaceWire via Serial . ) 4GBytes
Data compression with Wavelet transform (72 bits bus)
One channel per core / Linux co-processor
Housekeeping OpenAMP
Measurements
Cortex A53 Cortex R5F Cortex R5F
y
o . el . h . . PL
Acquisition trigger synchronization ‘
AXl interconnect
* Real-time data processing . 77
) v v Boot memory
SpaceWire Dual QSPI NOR
° S W 1 1 h 1 h 1 ; Time Tick clock regs T | NVM
paceWire with time synchronisation - 156 Montes
tagger
v
JESD2048B JESD align- sat. pre-pro- histo-
A I\
D P> 204B e ment s handler K cessing gram p| AXIDMA
A JESD204B p| JESD | | align- | ] sat | | pre-pro- histo- | AxI DMA
D 204B ment handler cessing gram
acq. trigger > acq. tagger
trigger
sync
external synchronization clock »  pulse
100MHz trigger
P delay /
lon Pulser |« strotch Poge H




STT9100A

Modular Instrument Controller

Operating System

e Custom Linux build (Yocto)

* Configuration via telecommands (TC) or
non-volatile memory files

* Instrument control
* Housekeeping control and data handling
* Health check functionality

* Logging system

(1

C!bs

o

Symmetric Multiprocesing (SMP)

lonTamer

C++ Application

Driver

Control
TC TC TC
CCSDS ™ TOFM
Event / Housekeeping ass
PUS —1 Spectrometer
Handler
Message
Stack Parameter Config
CCSDS/PUS
(dlab) Health
L
Check OBBer
bsock
websocke SpW
ts HDF5 Compression
Linux (Kernel Space)
SpaceWire Dev PS/PL (FPGA) DMA Driver
Driver Config Dev

APU

Arm
Cortex-A53

Arm
Cortex-A53

Arm
Cortex-A53

Arm
Cortex-A53
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STT9100A

Modular Instrument Controller

Applications

* General scientific instrument controller

* Atmospheric and gas-phase chemical analysis

* Characterization of volatile organic compounds (VOCs)

* |sotope dating of lunar, meteoritic, and planetary materials

* Detection of ions, electrons, and photons in cosmic dust and plasma environments

* High-energy particle sensing for space weather monitoring

* Dynode and MCP detector read-out

* Radar and LIDAR systems
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