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Sensores Opticos

lluminancia — fluxo luminoso/4rea de uma superficie (lux)
Fluxo luminoso — poténcia de radiacdao emitida por
uma fonte luminosa (ldmen)
Eficiéncia luminosa — fluxo luminoso/poténcia consumida
(limens/W)
Intensidade luminosa — fluxo luminoso/angulo sélido
(candela — cd)

Luminancia — Intensidade luminosa/superficie iluminada
(cd/m2)

Reflectancia
Emitancia (ltmens/m?2)
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Fotodiodo
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Fotodiodo

Caracteristicas construtivas

Tipo PN - fotodiodo x fototransistor

— 1| —
Tipo PIN y I

Tipo avalanche (APD)

Sensibilidade (Responsivity) — A/W, A/Im
Corrente de escuro (Dark current)
Poténcia equivalente de ruido (Noise-equivalente power)

Resposta em frequéncia — capacitdncia da jungédo
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Fotodiodo

(a) Before Contacting (b) After Contacting Space- E]ectric
charge field
Acceptor doping (e.g., B) density

(e.g., As,P)

Field-driven @ m—-
I
+

Donor doping ]‘

Bound Free

Diftusion-driven

Figure 1.1 The pn-junction. The presence of predominately different polarities
of free carriers in the two contacted materials leads to asymmetrical conduc-
tivity, a rectifying action. Bound charges are indicated by a double circle and
free charges by a single circle.
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Figure 1.2 When a photon with energy greater than the material
bandgap forms a hole-electron pair, a terminal voltage will be gen-
erated, positive at the p-type anode.
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Fotodiodo
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Contact meta]/ Cathode
(AuSb)

Figure 1.4 Most photodiodes are formed by diffusing dopants into epi-
taxially formed layers. The use of a low conductivity intrinsic layer
leads to thickening of the space-charge region, lower capacitance, and
improved sensitivity.
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Fotodiodo
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Figure 1.5 Photodiodes of different semiconductor materials show sensitiv-
ity in different wavelength regions, limited at long wavelength by their
energy gap. 100 percent quantum efficiency means that one photon produces
one hole-electron pair.
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Figure 1.9 Four-quadrant current/voltage characteristic. With-
out illumination this is similar to a conventional diode. Increas-
ing illumination shifts the characteristic in the negative current
direction. Detection is possible in quadrants 1, 3, and 4.
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Fotodiodo
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Células fotovoltaicas
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CCD x CMOS Ruido, escalabilidade, estabilidade temporal
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