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6 Chapter 1

where Vs is the signal voltage due to �e, and �e(λ) is the spectral radiant incident
power (in W/m).

An alternative to the above monochromatic quality, the blackbody responsivity,
is defined by the equation

Rv(T ,f ) = Vs

�ebb
= Vs∫ ∞

0
�e(λ)dλ

, (1.2)

where the incident radiant power is the integral over all wavelengths of the spectral
density of power distribution �e(λ) from a blackbody. The responsivity is usually
a function of the bias voltage Vb, the operating electrical frequency f , and the
wavelength λ.

1.2.2 Noise equivalent power

The noise equivalent power (NEP) is the incident power on the detector generating
a signal output equal to the rms noise output. Stated another way, the NEP is the
signal level that produces a signal-to-noise ratio (SNR) of 1. It can be written in
terms of responsivity as

NEP = Vn

Rv

= In

Ri

. (1.3)

The unit of NEP is the watt.
The NEP is also quoted for a fixed reference bandwidth, which is often assumed

to be 1 Hz. This “NEP per unit bandwidth” has a unit of watts per square root hertz
(W/Hz1/2).

1.2.3 Detectivity

The detectivity D is the reciprocal of NEP:

D = 1

NEP
. (1.4)

It was found by Jones13 that for many detectors, the NEP is proportional to the
square root of the detector signal that is proportional to the detector area, Ad . This
means that both NEP and detectivity are functions of the electrical bandwidth and
detector area, so a normalized detectivity D∗ (or “D-star”) suggested by Jones13, 14

is defined as

D∗ = D(Ad�f )1/2 = (Ad�f )1/2

NEP
. (1.5)
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The importance of D∗ is that this figure of merit permits a comparison of de-
tectors that have different areas. Either a spectral or blackbody D∗ can be defined
in terms of the corresponding type of NEP.

Useful equivalent expressions to Eq. (1.5) include:

D∗ = (Ad�f )1/2

Vn

Rv = (Ad�f )1/2

In

Ri = (Ad�f )1/2

�e

(SNR), (1.6)

where D∗ is defined as the rms SNR in a 1-Hz bandwidth per unit rms inci-
dent radiant power per square root of detector area. D∗ is expressed by the unit
cm Hz1/2 W−1, which also has been called a “Jones.”

Spectral detectivity curves for a number of commercially available IR detec-
tors are shown in Fig. 1.4. Interest has centered mainly on the wavelengths of
the two atmospheric windows 3–5 µm (middle wavelength infrared or MWIR) and
8–14 µm (the LWIR region). Atmospheric transmission is the highest in the MWIR
and LWIR bands, and the emissivity maximum of the objects at T ≈ 300 K is at the

Figure 1.4 Comparison of the D∗ of various commercially available IR detectors when op-
erated at the indicated temperature. Chopping frequency is 1000 Hz for all detectors except
the thermopile (10 Hz), thermocouple (10 Hz), thermistor bolometer (10 Hz), Golay cell
(10 Hz), and pyroelectric detector (10 Hz). Each detector is assumed to view a hemispheri-
cal surrounding at a temperature of 300 K. Theoretical curves for the background-limited D∗
(dashed lines) for the ideal photovoltaic and photoconductive detectors and for thermal de-
tectors are also shown. Key: PC = photoconductive detector, PV = photovoltaic detector,
PE = photoemissive detector, and PEM = photoelectromagnetic detector.



Fotodiodi al silicio per l’UV 
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Fotodiodi con strato d’inversione: 

  

 
 

 
 
 



 

 
 
 

 

 

 



Rivelatori in AlGaN 
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Considerazioni sul guadagno: 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problemi dei fotoconduttori UV: 
 

 

 
 

 
 

 
 
 
 
 



 
 

 
 



 



Rivelatori p-n e p-i-n 
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  La relazione corrente-tensione è: 
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 radiazione. Tali rivelatori necessitano comunque di un eventuale filtraggio per il visibile, in quanto la 
loro risposta si estende oltre i 500 nm. 

 

 

 
 



 

Asus
Rectangle

Asus
Rectangle

Asus
Rectangle

Asus
Rectangle

Asus
Typewriter

Asus
Rectangle

Asus
Rectangle

Asus
Rectangle

Asus
Rectangle

Asus
Typewriter
.

Asus
Typewriter

Asus
Typewriter
Pure in tale caso, 

Asus
Typewriter



 
 
 
 
 



Fotodiodi MSM UV 
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