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95 VHDL-AMS E75)L

LED EFI
- e
library IEEE: EFERTSHSATS)—EE ]
use IEEE.math_real.all;
use IEEE.electrical_systems.all;
use IEEE.FUNDAMENTAL_CONSTANTS.all;
use IEEE.energy_systems.all; 4 BHETER
use IEEE.RADIANT_SYSTEMS.all; (_ .
SEFEA

library SVWebL.ib;

use SVWebLib.thermal_c_systems.all;, —

HEHERAERICEAHD
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96 VHDL-AMS EJ)L

e | ZBEE ]

entity LED_th_OSLON_|lum2 is

generic (I_fwd : current := 500.0e-3;
V_fwd : voltage = 3.5;
lumens_nominal : LUMINOUS_FLUX := 350.0;
r_off : resistance = 100.0e3;
I_fwd_pulse_max : current = 100.0e-3;
V_rev_max : voltage = 5.0;
Power_avg max : power = 120.0e-3;
tau : real = 0.01);

R"—+rEE

port (terminal p, n : electrical, +— U ——
terminal th : thermal); <\> EXHIEPINE S ]
BOPINEES )

begin
assert |_fwd > 0.02
report “I_fwd must be greater than 0.02”
severity error;
end entity LED_th_OSLON_lum2;
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9.7 VHDL-AMS E75)L

L B E D E0 ik
architecture default of LED th_ OSLON_lum2 is

quantity v_led across i_led through p to n;
qguantity heat_output through thermal_c_ref to therm:;
quantity temp_int across power_dissipated through thermal_c_ref to therm;

constant efficacy : real := lumens_nominal/(I_fwd*V_fwd);
constant i_knee :current :=0.1%]_fwd;

guantity vt : voltage ;

quantity V_fwd_t : voltage ;

quantity Isat : current ;

quantity ron :resistance ;

quantity i_on : current;

quantity v_knee : voltage ;

quantity stress_ratio_l_fwd_pulse : real = 0.0;

guantity stress_ratio_V_rev : real =0.0;

guantity stress_ratio_Power_avg : real = 0.0;
quantity power_dissipated_avg : power = 0.0;
quantity lumens_instantaneous : LUMINOUS_FLUX := 0.0;
quantity lumens_perceived : LUMINOUS_FLUX = 0.0;
quantity lumens_th_factor : real =1.0;

constant tau_eye_|pf : real = 1.0/(15.0%2.0*%math_pi);
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9.8 VHDL-AMS EJ)L

e BEIC & BVIEBR
begin
V_fwd_t == 2.0e—8*temp_int¥*3 + 9.0e—6*temp_int*k*2 + 0. 0024*temp int+ 0.0486;
vknee ==07*Vfwd+Vfwdt
vt == (v_fwd + V_fwd_t — v_knee)/Log(i_fwd/i_knee) ;
Isat == i_fwd/Exp((v_fwd + V_fwd_t)/vt); S o
r_on == vt/(Isat*Exp((v_fwd + V_fwd_t)/vt)); [ ol ]
i_on == Isat*(Exp((v_fwd + V_fwd_t)/vt) — 1.0);

if v_led < V_fwd use
i_led == Isat*(Exp(v_led/vt) — 1.0) + v_led/r_off;

else
i_led == (v_led — V_fwd — V_fwd_t)/r_on + i_on + v_led/r _off;
end use; B
— Stress Ratio Calculations and heat flow "
stress_ratio_|_fwd_pulse == i_led/]_fwd_pulse_max; FIHE ]
stress_ratio_V_rev == -1.0%v_led/V_rev_max;
power_dissipated == v_led*i_led — lumens_instantaneous/683.0;

power_dissipated_avg == power_dissipated — tau*power_dissipated_avg'dot;
stress_ratio_Power_avg == power_dissipated_avg/Power_avg max;
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99 VHDL-AMS EJ)L

e

heat_output == power_dissipated; - :
_BEESARAEORBR
—— For information only

lumens_th_factor == —4.0e—13*temp_int¥*5 + 6.0e—10%temp_int**4 +2.0e—7
*temp_int**3+3.0e—6*temp_int**2+7.0e—7*temp_int+1.0017;
BERICEDHLSDEEIR

lumens_instantaneous == (—0.1996%i_led**2+1.1951%i _led+0.0071)
*lumens_nominal*lumens_th_factor;

lumens_perceived == lumens_instantaneous — tau_eye_lpf¥lumens_perceived'dot;

end architecture default;
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