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 The charge sensitive amplifier (CSA) with dynamic-gain-switching [1,2] Is _ . . . . .
implemented in each pixel to achieve a high dynamic range * A small-scale prototype chip designed to verify a digital readout architecture with

e Correlated double sampling (CDS) after CSA to reduce the reset noise and low column level ADCs for X-ray detectors at future XFELs

frequency noise at the first gain stage * The baseline pixel design aims at detection of 12keV photons

* The 11-bit SAR-ADC at the end of each pixel column is designed to ensure - Good single-photon resolution achieved @ 12keV with SNR > 10
sufficient resolution over the entire dynamic range [3]

e Each pixel is equipped with two Injection circuits that can generate electrical
stimulus to emulate the photon signals(See Figure 4)

- Full dynamic range ~ 104 photons @12keV
* The envisaged full-size ASIC chips will extend the pixel array to 96 x 96 pixels

- Voltage injection: Inject an adjustable voltage step through a capacitor into the - With the current ADC design working at IMSps, a frame rate of > 10kHz can
pixel input node, generating a total amount of charge equal to Vinj X Cinj. The be achieved
maximum Injection voltage is equal to the supply voltage of 1.2 V, which Is N— —
equivalent to ~ 243 photons @12keV B o
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