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CCDs do not respond >1.1um

cutoff wavelength 𝜆𝑐 =
ℎ𝑐

𝐸𝐺
=

1.24

𝐸𝐺

ℎ: Planck’s constant
𝑐: speed of light

bandgap energy of Si 𝐸𝐺 = 1.13𝑒𝑉



Reset
→signal shifts to the pedestal level 
→integration (detector begins to discharge 
due to photocurrent or dark current)



𝑇𝑖

𝑇𝑖 − 66𝑚𝑠66𝑚𝑠

(a)single-sampling
・readout time ~66ms (same rate as the normal readout)
・exposure time 𝑇𝑖
→readout begin 𝑇𝑖 − 66𝑚𝑠 after the last pixel reset

・only one sample is taken
⇨incapable of removing kTC noise and drift

・direct measurement of the signal relative to the reset or 
bias levels and detect saturation



(b)correlated double-sampling
・several ways

・digitize the reset level
→subtract the two results 

・reset the pixel
→digitize the pedestal level before moving to the next pixel

⇨eliminate kTC noise

・common with the first IR arrays
・the reset action requires milliseconds
・act of de-addressing the current pixel adds noise 



(c)multiple-sampling
・multiple Fowler sampling (or reset-read-read)

・reset the entire array pixel
→read out the entire array (multiple times)
→digitize the signal in each pixel

・eliminate kTC noise
・hard to know when the array saturate

・up-the-ramp (UTR)
・sample the signal many times at regular intervals 

throughout the exposure
・useful for saturated objects and space applications

・number of samples (readout): n
→signal: × 𝑛

readout noise: × 𝑛
effective readout noise in the final integrated flux: × 1/ 𝑛
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