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O ABSTRACT 0O

Multimedia applications require high-speed networks which enable transferring a
large amount of information in a very short time. Optical communications provide an
important contribution to this field. A large amount of information can be transferred in a

very short time, ensuring a large bandwidth. Electronic devices used in transmitting and

receiving circuits of optical communication play great roles in  ensuring speed
responsiveness, low noise, and low cost. A computer-aided design of optoelectronics is not
yet mature as digital and analog CAD. In this research, we present a contribution to
modeling an optical receiver which can be used in CAD tools in order to design and
analyze optoelectronic applications. As is the case in our study, we use VHDL-AMS for
modeling multidiscipline systems for optical and electrical signals.
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library IEEE_proposed;
use IEEE_proposed.electrical_systems.all;
use ieee.math_real.all;
entity opamp is
generic (f1 : real := 1.0;-- First pole
f2 : real := 2.0e6;-- Second pole
A : real := 1.8e6);-- Open loop gain
port (terminal inp : electrical;
terminal inm : electrical;
terminal output : electrical;
terminal Vss, Vdd : electrical);
end entity opamp;
architecture simplel of opamp is
constant t1 : real := 1.0 / (f1*math_2_pi);
constant t2 : real := 1.0 / (f2*math_2_pi);
quantity vin across inp to inm;
quantity vout across iout through output to ref;
begin
vin == (t1*t2)*vout'dot'dot/A + (t1+t2)*vout'dot/A + vout/A;
end architecture simplel;

Testbench and simulation results 3Wlaall giliiy JLIiN) 5,

CJ}A.} UAEJIS'L»‘}“ &= (6) dS..:JLa 2\_\:\.\&\ &_LESJ\ ‘é_‘\l_\:\ C.u)n 'é)\d ed;:mu.m U_lw\ ).\SA CA}AJ JL\.\;‘}[

library IEEE_proposed; .
use IEEE_proposed.electrical_systems.all; 3

use ieee.math_real.all;
AN =
RyeI0k -
+

entity filter is
Icfsagp

end entity filter;

architecture bhv of filter is

quantity VD across ID through vout;
begin

source: Vsource (simple)

generic map (dc_value := 1);

port map (nodel, electrical_ref);
resisitorl: resistor (ideal)

generic map (res:= 10000);
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port map (nodel, node2);
resisitor2: resistor (ideal)
generic map (res:= 10000); port map (nodel, inN);
capacitorl : capacitor (ideal)
generic map (cap :=113.0p, v_ic:-0.0); port map (node2, out);
capacitor2 : capacitor (ideal)
generic map (cap :=56.3p, v_ic:-0.0); port map (inP, electrical_ref);
OpAmp: opamo (simplel)
generic map (f1 := 1.0, f2 := 2.0e6, A := 1.8e6); port map (inP, inN, out, vss, vdd);
end architecture bhv;
cilalaad) S LIRS galiyg 8503 (6) Jedd)

(7) Sl Ape slSladl) il

cdisall 502 BlSlaa guilis (7) Jed

gl AU dala -6
hsaall U it et e Aliadio AlpeS jualie slay) allay Lty gl Sl dada
Jias lph giall .[12] asall LoV dllsy Ssaall Ll Structural Model Usss ladsas g (8) JSa)
Al e @l Uil Jhey lgark gosal) i (5,380 z9) adsis 555l Galialial (e bl Sgaal) Ll
Ge Aailill 18841 Cp Ao il A8 L DUl LS awss digain 48U dpag aae 5 Sigaall LN 4]l
zasai e 8355l Lgiadis reverse-biased  capacitance sl Slad¥) A8 ooy Aasll Aaph
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library ieee;

use ieee.math_real.all;

library ieee_proposed;

use ieee_proposed.energy_systems.all;

use ieee_proposed.electrical_systems.all;

entity photo_diode is

generic (CD : real := 1.0*PICO; -- diffusion capacitance
RLEAK : real := 1.0*MEGA; -- leakage resistance
RESPONSIVITY: real := 0.13; -- diode responsivity
IDARKO : real := 1.0*NANO; -- dark current at nominal temp);
port (quantity ilight : in real;

terminal tan, tca: electrical);

end entity photo_diode;

architecture bhv of photo_diode is

quantity vd across id through tan to tca;
quantity idark, ip, ic, ir: real;

begin

ir == vd/RLEAK;

idark == IDARKO;

ic == CD*vd'dot;

ip == - RESPONSIVITY *ilight;

id == idark + ip + ic + ir;

end architecture bhv;

A
\\\T CD #) — %RD Vo

gl AU ¢ Alal) 7 igail) (8) Jeid)

:BlSlaal) uilily LIAY) By
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JSall i testbench e Sl syla 3 e jlaid) Jgall S g Gildl z3saill laay
.)\,ﬁs‘)f\ G.qta).g s (9)

library IEEE_proposed; //
use IEEE_proposed.electrical_systems.all; %
use ieee.math_real.all;

entity optical_Receiver is v,

. . . R
end entity optical_Receiver; - -

architecture optical_network of optical_receiver is

quantity VD acroos ID through nodel to node2; =
signal ilight : real:=0.001;
begin

source: Vsource (simple) generic map (dc_value := -20);

port map (nodel, electrical_ref);

photpdiode: photo_diode (bhv)

generic map (CD := 1.0*PICO, RLEAK := 1.0*MEGA, RESPONSIVITY:= 0.13; IDARKO :=
1.0*NANO); port map (ilight, node2, nodel);

resisitorRL: resistor (ideal) generic map (res:= 1000); port map (node2,
electrical_ref);

ID == RESPONSIVITY * ilight;

end architecture optical_network;

Agall AU zigail SLadY) B (9) Jedd)
e Alagl) o ddailil) A guall 5508l Jal = liota-Vo L;[y.a” @um Bitae (i 5SLaal) C_atu
-(10) J=alk
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-Electronic Workbench MuliSim alaasuls
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(11)J=a
library IEEE_proposed;
use IEEE_proposed.electrical_systems.all; _"\pr—
use ieee.math_real.all; Diode Detector
entity optical_Receiver2 is light } |
end entity optical_Receiver2; o Y

architecture optical_network2 of optical_receiver2 is

quantity VD acroos ID through vout; =
signal ilight : real:=0.001;

begin

source: Vsource (simple)

generic map (dc_value := -20);

port map (inP, electrical_ref);

photpdiode: photo_diode (bhv)

generic map (CD := 1.0*PICO, RLEAK := 1.0*MEGA, RESPONSIVITY:= 0.13;
IDARKO := 1.0*NANO);

port map (ilight, inN, electrical_ref);

resisitorRL: resistor (ideal)

generic map (res:= 1000); port map (inN, out);

OpAmp: opamo (simplel)

generic map (f1 := 1.0, f2 := 2.0e6, A := 1.8e6);

port map (inP, inN, out, vss, vdd);

ID == RESPONSIVITY * ilight;

end architecture optical_network2;
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