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12 back illuminated pn-junction CCDs, each with :
» 280um fully depleted Si
* 200 lines
* 64 columns
* Pixelsize 150pm x 150pm

« X-ray interaction with the silicon atoms, generateslectrons andholes ~
energy of photon.

* average energy required to form an electrorhole pair is 3.7eV at -90° C.

* Signal charges (electrons), are drifted to the potgial minimu m and stored
under the transfer registers.

* The electrons, captured in the potential wells 10 rarons belowthe surface
can be transferred towards the readout nodes uporocnmand

» Each CCD line is terminated by a readout amplifier.



Full Erame/Ext. EE Large Window Small Window

Time Res: 73,4/199 ms Time Res: 48 ms Time Res: 6 ms

Time Res: 0.03 ms Time Res: 7 ns




7 front illuminated
Metal-Oxide Semi
conductor CCDs,
each with:

«100pm Si

* 600 lines

* 600 columns

* Pixelsize 40um x 4Qum

_ -
« frame transfer device on highresistivity epitaxial silicon with an openelectrode structure
« useful quantum efficiency in the energy range 0.2t10keV
* low energy response of conventional front illuminzad CCD is par below ~700eV because of absorption in the electrode structure.

« one of the three electrodes has been enlarged tacapy a greaer fraction of each pixel, and holes have been etetl through this
enlarged electrode to the gate oxide. This gives dopen" fr action of the total pixel area of 40%; this regiorhas a high tansmission
for very soft X-rays that would have otherwise be absorbed in thdextrodes.

« the actual mean depletion of the flighCCDsis between 35 to 40 microns
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Mirrors :

Filter:

QE, CTI, Gain, redistribution,
Astrometry

Gain, Timing, Modes
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2. Filter transmission
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4. Vignetting
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time dependent MOS response

prresponse to monochromatic ground calibration sourc
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Folded light curve of the Crab (B3 ms)
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Detalils:

http://xmm.esac.esa.int/external/xmm_sw_cal/backgroutiindex.shiml
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Effect

Relative Astrometry
Absolute Astrometry
PSF

Relative Effective Area

Absolute Effective
Area

Line Energies

Relative Timing

Absolute Timing

Max. Error

1.5”(r.m.s.)
1.7"
2 %

+5%
+10 %

10 eV

deltaP/P=3 1

100ma

Energy
dependent

NO
NO
YES

YES
YES

YES

NO

NO

Off axis angle
dependent

YES

YES

YES

YES

YES
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NO
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