
Some tips regarding the CMOS circuit

-- Based on my personal learning (&knowledge) to 
understand the function of the JadePix1 

Special topic @ 05/11/2018



From the manual of CPS (JadePix1)
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What is 2/3/4 T? Topic 1 

-- Number represents the number of transistor (MOSFET) in the APS (per pixel)

-- Tips: Active pixel sensor (APS) <==>  Passive pixel sensor 

<-- Amplified the signal via a transistor or not  



Three Transistor Active Pixel 
Sensors (3T-APS)

-- Reset --> “reset noise” 

-- Row Selection



Explanation of the 3T 
operation



-- Enabling double sampling to 
cancel such as “reset noise” 

Four Transistor Active Pixel 
Sensors (4T-APS)

-- Better S/N owing the smaller 
capacitance of FD



Explanation of the 4T 
operation



So that,  how about the 2T ?

-- I do not accumulate the information yet

-- But it is clear that there is no “reset”

==>  It would mean that the reference voltage is recovered by CR-
RC circuit with a time-constant (therefore, it should be long) 



Why there is PMOS transistor ? 

Only for this circult, 3 NMOS are enough . . .  

Topic 2 



Example :  Inverter Logic 

-- Something we learn as an introduction of CMOS circuit

Layout

Circuit

-- Many functions are realized with this complemental 
parts.  However, I do not know how it function for current 
JadePix1 ..



For example,   0.25 mm process
==>  size ~ 0.25*20 =  5mm 2

Topic 3 

Pixel Size


