[RECEPTOARE OPTICE



FOTODIODE P-I-N
FOTODIODE CU AVALANSA



[FOTODIODE P-1-N



Constructia fotodiodel
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[ Caracterisitici Electrice
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[ Caracterisitici Electrice - 2 ]

Typical Capacitance vs. Reverse Bias
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[ Caracterisitici Electrice - 3
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[Caracteristici optice

Typical Spectral Response
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Influenta temperaturii

Temperature Dependence of Responsivity
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[Caracteristica spectrala
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[Eficienta cuantica
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[Caracteristicile |-\

Photodetector I-V Curves

Reverse Bias

Breakdown Voltage
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Zgomotul in fotodiode

« Zgomot de alice

« Zgomot termic



Zgomotul in fotodiode

« Zgomot de alice

oy =20 (1o +15)(AF),. (10)




Zgomotul in fotodiode

« Zgomot termic
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Zgomotul in fotodiode

« Zgomotul total
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[ Zgomotul in fotodiode

* Puterea echivalenta de zgomot

NEP = o _ L/ YA (13)
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[ Distributia spectrala a zgomotului
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DATE DE CATALOG

ELECTRO-OPTICAL CHARACTERISTICS RATING (1A= 23°C UNLESS OTHERWISE NOTED

SYMBOL CHARACTERISTIC TEST CONDITIONS MIN TYP MAX UNITS
lsc Short Circuit Current H =100 fc, 2850 K 50 60 JLA
Io Dark Current Ve=10V 2 30 nA
Rsy Shunt Resistance Ve=10mV 0.5 2 GO
| £ Junction Capacitance Ve=10V, f=1MHz 6 10 pF
\ Arange Spectral Application Range Spot Scan 400 1100 nm
ViR Breakdown Voltage =10 (A 50 100 Vv
NEP Noise Equivalent Power Vr=10V @ A - Peak 1.8x107"° W/ A
i Response Time RL=1KQ Vr=50V 10 nS




Polarizarea fotodiodei - PC
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Amplifier : OPA-637, OPA-846, OPA-847, or similar
R:: 1 to 10 KQ Typical, depending on C,
R,: 10 to 50 kQ
R,: 0.5 to 10 k&2
Cp: 0.2to 2 pF




[ Polarizarea fotodiodei — PC_2
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[ Polarizarea fotodiodei - PV
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[ Polarizarea fotodiodei — PV_2
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[ Proiectarea Receptorului Optic
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[ Proiectarea Receptorului Optic

Optical Power
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[ Proiectarea Receptorului Optic

Optical Power
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Proiectarea Receptorului Optic

[ EXEMPLU

P, =—17dBm| [P, =20W

r,=9dB r,=7.94
r,—1
Pop =2 Ere +1; Pave
B (7.94—1) B B
= 2(7.944—1) X 20W =1.55x20LW =31 W, _, (24)
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Sensibilitate si BER
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|- Sensibilitate si BER - 2
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[ Sensibilitate si BER - 3
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Sensibilitate si BER - 5

| P, . xR
SNR =—P=P. = PP~ 2 (33)
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Sensibilitate si BER - 6

Ahm::

Vin
36
F%m( )

P-P —

SNRx I, ,; +Al,,

e ()

BER
1.00E-05

SNRX'Mﬁ+

VTH

TIA

X

r+1

e

2R,

r—1

e

(38)

1.00E-06

1.00E-07

1.00E-08

1.00E-09

1.00E-10

1.00E-11

1.00E-12
-26.00 -25.00

-24.00 -23.00

-22.00 -21.00

-20.

Typ PD/TIA only, '1" "

Min with Post Amp, '3'

Typ with Post Amp, '2'
X Measured with Post Amp, '4'

00

-19.00
aBm




Sensibilitate si BER

Exemplu

Sa calculam sensibilitatea unui hibrid InGaAs PD/TIA, pentru 2.5 Gbps,

la un BER = 10e(-10), presupunind responsivitatea detectorului de 0.9
A/W, curentul efectiv de zgomot transpus la intrarea amplificatorului cu
transimpedanta egal cu 500 nA, si raportul de stingere al semnalului optic

9 dB.
BER=10" SNR=12.72
r,=9dB =7.94
-
V., =10mV R = 2,8kQ2
12.72%0.5uA(7.94 +1)+ 0V
S = 2.8KQ _ 7 11,0 =-21.5dBm

2x0.9 A/W (7.94-1)



[FOTODIODE CU AVALANSA :|




[Constructia fotodiodeil cu avalansa ]

Avalanche Photodiode
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Functionarea fotodiodei cu avalansa
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[ Curentul de intuneric

Carriers that are not multiplied
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Caracteristica cistig — tensiune de polarizare

(Typ. Ta=25 °C)
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Caracteristica cistig — tensiune de polarizare
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[Parametrii de performanta ai APD

I, =M-R,(A)-P, (40)



[Zgomotul in APD

I2(APD) =2q(l, +1,,)M*FB+2ql, B (41)



[Raportul semnal-zgomot si NEP in APD
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Raportul semnal-zgomot si NEP in APD

Output voltage

Shot noise =+2q I. M2 F B-RL

S/N max.
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Raspunsul spectral

(Typ. Ta=25 °C, M=50, A=650 nm)
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[Caracteristica de frecventa
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Conectarea la circuitul exterior

Bias power supply
(temperature compensation)

L >
é Current limiting resistance
Approx. 10 kQ to 100 kQ
| >
0.1 pF or more
(as close to APD as possible)

@1

APD Excess voltage T

protection circuit

[~
L1

High-speed op amp
Readout circuit OPA846, AD744, etc.



