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We present a 960 channel Integrated Circuit (IC) (see Figure 1) designed in CMOS 40nm process 

dedicated to biomedical imaging [1, 2], that is a continuation of our previous works [3, 4]. Each IC’s pixel 

is equipped with a 6-bit Analog to Digital converter (ADC) responsible for converting Charge Sensitive 

Amplifier’s (CSA) output pulses. The ADC conversion is started upon triggering signal provided by the 

Discriminator (DISCR) working with a 

reference energy set by the Threshold 

Setting block (THSET). The whole 

conversion and further converted data 

assignment to the 1 out of the 64 12-bit 

based counters Memory (MEM) cells is 

realized by the in-pixel synthesized logic. 

Working with the 200 MHz system clock, 

the single ADC conversion, its data 

classification, and in-pixel memory writing 

takes about 110 ns what taking into account 

pixel pitch of 75 µm results in about 

1.6 Gcps/mm2. Thanks to the in-pixel 

memory it is feasible to collect the 

information regarding the incoming photons 

energy spectrum. The IC is under 

measurements, i.e. the whole chip 

functionality has been verified successfully 

and the exemplary transfer function of the 

960 ADCs is shown in the Figure 2.   
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Figure. 1.  Recording channels’ schematic idea, photo 

of the wire-bonded chip and masks view of a particular 

pixel. 

 
Figure. 2. Measurement results of the 960 ADCs. 


