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CORONAS-Photon

Launch: January 30, 2009 at 13:30 UT, from Plesetsk, Russia
Mission duration: February 20, 2009 — November 29, 2009

CORONAS-Photon satellite
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~4kg/~10W (peak)

~1 keV - ~15 keV
Time resolution ~6 ps
Energy resolution ~400 eV
Telemetry 150 MB/day

SphinX (incorporated within TESIS complex)

Solar photometer in X-rays
Space Research Centre, Polish Academy of Sciences

AN TN R ———

. ;% " - | Satellite Telescope for measuring electrons and protons
A T o & V.N.Karazin Kharkiv National University, Ukraine

/\ ‘ W 14 A /

wr

Wroctaw 2012


http://wilga.ise.pw.edu.pl/node/94

Comparison of sensitivity
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SphinX construction
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SphinX block diagram

'@ TESIS Simulator EGSE

TESIS <@

t | Serial Programming SPI

| RS232 - 38400 bit/s

t Man Il - 1M bit/s | Power +13V, -13V, +5V

ATmega2561 SphinX uC ATmega2561 Sphmx uC
Program memory MAIN Program memory SPARE
256 kB f 256 kB )
RAM 40 kB RAM 40 kB
Up to 16 MIPS Up to 16 MIPS .
Man. li Temp. sensor Man. Il Temp. sensor
Motor =
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SphinX Analog Cards

To Main Controller

Wroctaw 2012



SphinX Flight Software

Communication with TESIS:

- Reprogramming

- Commanding

- Telemetry
Controlling analog cards:

- Housekeeping data

- Reprogramming microcontrollers
Detector PIN reading:

- Basic mode

- Time stamping

- Spectral mode

- Calibration
Application procedures:

- Compress

- Flare flag

- Radiation belts

- X-ray shadow



SphinX Ground Software

EGSE main features:
- TESIS simulator

- Archiving

libration

._sphinx_exe =1olx|

File Edit Commands View Settings Help
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- Technical data DE1 | DE4FI |DE2 |DE3 |Comments

High voltage D7 (00 a4 o0
+5V 68 (BA 6A B9
Meas.Pel.temp. 83 |48 7C 43 - G U I
+8.5V 54 |5C 5C  BC
OpAmp F3 FB |04 45
Pelt.voltage 68 (24 80 36
Presettemp. 5C:59 |4AB 5D:57 [4A9
M.Pel.temp. [C] -24 24 -18 n
Motorpos: 0 Time_beg=327.874[s]  TESIS time E Ca
Rad belts:  Ox11  Time_cnd=332.978[s]  23:16:31:08:610
Boardtemper: 725 C Flare: 0x00  62:22:1F:BC

01 203.4
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0=+001 NR=

920.6 1023

Dark: 000 Calib: 0x0000 Sun/Shad: 0x00
Mode_t: 0x0F 0x02

adsp packets=-116300593¢E xposure=5.104[s]
CRC= 0  NR=64730  Maxnr= 1160

— Rate

- Functional testing
at instrument level
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SphinX Thermal-Vacuum Tests
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SphinX Mechanical Tests

TEST Amplitude Frequency
Acoustic 122 dB -133dB| 35Hz-5kHz
vibrations
Acceleration 30,109 10 min
Transports 99 5 ms-10 ms, 120
in 3 axes shock/min
Resonance 50¢g 10 Hz - 2 kHz
Vibration 20-80¢g 10 Hz - 2.5 kHz
overload
Shocks in 3 80¢ 2 ms
axes
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SphinX Calibration

XACT, Palermo October 2007

BESSY Il, Berlin, Feb/Mar 2008




SphinX Calibration Results

X-ray flux level Low moderate High High
Detector Name D1 D2 D3 D4
Observation type Direct Solar | Direct Solar Direct Solar Fluorescence

X-rays X-rays X-rays
Aperture, [mm?] 21.500A 0.4947S 0.01008S 11.1A
Energy FWHM, [eV] 480B 3508 370B 290P
Pulse width [us] 1.25 4.17 4.17 4.17
Energy range [keV] 1.0-15 0.85-15 0.85-15 0.85-15
i rﬂ SphinX spectra recorded on FCM
anmummmmﬂm | beamline for energies 3 keV
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& 10; i "y W‘, b
1 Wr‘*ﬁi\mw wmm% i ) L|| | N T W RN TTI |'|ﬂﬂ‘l|n_|
3 1000% //\\
f
ﬂ%uumimmwmmm%wmmmﬂm” Lodbibtiain ot wtiw o

# channe 600 800 1000
Energy GV} o . 0 0 . .
0 2 4 6 8 10 12 14



SphinX New Generation

DS1820 chain
% DSP MCA FPGA
Steppers i . . . uC
mﬂ—b DSP MCA S. FLASH
D1 + preamp — < Config.
SDD detector State Pack
Stepper drv. Machine CommaIs
D2 + preamp PSS
SDD detector . Data Detectors ctrl
Q
D3 + preamp E FPGA 1 P. FLASH Housekeeping
SDD detector aa RERPDELy S Config.
D1 D2 D3 Vodes
D4 + preamp
CdTe detector

Telemetry

DSP MCA RAM buff.

DSP MCA S. FLASH

Sun detectors
Boot Loader
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Config.
SDD Bkgnd detector

Self — progr.

Stepper drv. MStat.e Commarnyds
achine A Fl are detect.
Data
DS1820 drv AR 5 FLASH
D4 D5 Config.
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Thank you.



