DIODO

Definicidn:
* Dispositivo Semiconductor
* Dosterminales
*  Permite la Circulacion de corriente ( | ) en un solo sentido

Simbolo y convenciones V - I:

e —_—
DIODO
Ideal vs. Semiconductor
ID
DIODO IDEAL
Vo>0pB Ib »>x
Vp
ID N\ YD y ID
II/BR VD

DIODO Semiconductor
Ip =Is[exp (Vp/Ug) — 1]
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Relacidn V — | (Modelo Diodo Ideal)
| | I =1Is [exp (Vp/Ur) — 1]
+ Vp o -
| Is —— Fabricacion
UT=kT/qg
ImA
10 1 (Amp)
4
3 08
2
_,?;« 4 0.6
72:!;} 7;_0 71‘5 7:0 Js é 1‘0 1I5 Vvots | 0.4
;: 02
V (Volt)
Rl 0.0 - !
4 o010 0,23 0,35 0,48 0.60 073 0,85

I =Is[exp (Vp/Up) — 1]

* Dos diodos se diferencian entre si a través del valor de Is

* s refleja el proceso de fabricacion (material, concentraciones,
dimensiones)

* Is depende de la temperatura.

* La Vy(Tensién umbral) se define como la tensién que produce el 1% del
valor de corriente maxima que puede conducir el Diodo

IS =102
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Limitaciones del modelo del Diodo Semiconductor

- Resistencia serie ( Rs)

- Méaxima Tensién Inversa (Vgg)

- Capacidad de Juntura ( C;)
- Capacidad de difusién ( Cp)

- Generacion en Zona de Deplexidn
- Recombinacion en Zona de Deplexion

- Maxima Temperatura de Juntura (T;)

- Maxima Corriente Directa ( Iy, )

Ipb =Is[exp (Vp/U;) — 1]

Generacion en Zona
de Deplexion

el producto p xn < n;?

Con polarizacién inversa en ZD

Corriente inversa
mayor que Is

Tendencia a la
Generacidn

+ o+ o+ o+ o+

B R N
1_._ _ + + o+ + 4+
1 [ 0 1
Mo . — %+ + +O+ + Pro
—ﬂ_ * — |+ + + + o+ i/—; x
Wp —XpR 0 XnR Wy
|
I
VR |

La corriente inversa medida es mayor que Is
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MAXIMA TENSION INVERSA

E
_ |+ o+
P o - o+ o+ N
_ _ +++++3
N [P
L) - - - 3 Pno
ﬁ____i +++++/ﬁ x
WP _pr 0 XnR WN
|
I
Vr

Los portadores minoritarios que atraviesan la Zona de deplexion son acelerados
por el campo.

Al atravesar la ZD los portadores chocan con los atomos, en estos choques, si
los portadores tienen la energia cinética suficiente, pueden liberar electrones
de la ligaduras covalentes de los atomos. Estos electrones son nuevos
portadores

El proceso de generacion de portadores por choque en la ZD se llama
“Avalancha” y se produce cuando el campo (Ej4x) en la ZD alcanza el valor
necesario para que la energia cinética de los portadores produzca la liberacion
de electrones de las ligaduras covalentes

E
L S
P o - o+ o+ N
3_ _ o +++++3
N [P
npo T T B 3 Pno
ﬂ_ - - - +++++/ﬁ x
Wp —XpR 0 XnR Wy
|
1
Vr

2qNyNp 2 Y.
Campo eléctrico en x = 0 — > Emax= (78(1\&1 Ny (Ve +Vjo)

s 4 x 105
Valor del campo eléctrico para el que > Ecritico = — W
comienza el proceso de “Avalancha” 1- §log (m)
Cuando >  Emax = Ecritico - Avalancha en la ZD

La tension Vi que hace que Eyax = Ecritico

Es Vgzr—~> Maxima tensién de bloqueo inversa
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Al aumentar la temperatura disminuye A (camino libre medio)

Esta disminucion de A (camino libre medio) implica una
disminucion de la energia cinética que adquieren los portadores
antes de chocar

Para compensar esta disminucién de la energia cinética debo
aumentar el campo que acelera los portadores

Por tanto el aumento de temperatura hace necesario un campo
mayor para provocar la avalancha

T1= Vgp 1 - Para AVALANCHA

* Ruptura Zener

Recombinacién en zona de deplexion

|

| =Is[exp (Vp/ nUy) - 1] n =2

Para Si

IE(x) —*>
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Inyeccién de Alto Nivel

Concentracion
de portadores

Cuando Np(-Xp) = Ppo 0 pPn(X) =Ny
Se produce la ruptura de la neutralidad eléctrica
El campo se opone al paso de los portadores

La corriente disminuye

| =1s [exp (Vo/N Uqp) —1]

Concentracion de

Pn(Xn) = Pno eUr

portadores
— |+ 4
- * 1 Pn(2n)
— +
|y
I
- +
o+
- +

Vb

pn(xn) =Npy = Np

Vp
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Vp _ nlz B 12 Z—D
Pn(Xy) = Ppoelr Pno = N_D pn () = N_De T

Pn(Xn) = npo = Np

Condicién de inyeccion de -

. 2 174
alto nivel N, = ni eU_];
Np
TENSION DE POLARIZACION ND
A LA QUE COMIENZA LA » Vp =2U;In—
INYECCION DE ALTO NIVEL n;

Ejemplo: Juntura N*P con N, = 1017 N, = 10 T = 300 °K

15
VD = 2X0,02611’1m = 0,598V
I=1.[exp (Vyo/ nUs) = 1] i = Yo
=1, [ exp nU;) - n—=—-—
s D T
Iy nVr
1.E+03
- - =1
1k % 1B+l B e‘.’lenon; ;
= region | : : n=2
g] LEO1 recombination ! R
___W- -E‘ = 5: ! i Senes
T : :D1N4002£Z: : E 1E-03 | Ji . 4: | Resistance
S A AL
2 1 I th
= - }
g 1E-05 7 ! ! Injection
. E ro | : A —
47 @] i | i
0 1E-09 . L -
0 03 0é& 0e 1.2
Voltage (V)
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Maxima Temperatura de Juntura (T;)

Concentracion
de portadores

Ppo = Na : : n,=Np
=n2 P (Na) o N (Np) —n2
Ny =N/ Ny Po e Mo Poo =1/ No
I
N ‘
|-
Neo = Pno
Wp Xp X, Wy
Concentracién
Portadores 2 3,—-Ec/kT
Niop n; ni- = A o T e

Para T =T rinseca = N;i = Np 0 NA

ot T ~ ~
stk 500°K Nno = Pno O Ppo = Npo
Temp. de Ionizacién

Temp. Intrinseca
de Impurezas

El semiconductor deja de ser EXTRINSECO

Maxima Corriente Directa ( I, )




MODELO DEL DIODO

I =1s[exp (Vo/n Uy) = 1]

ol
BN
>

Re

)
N

[R=MIs

m VR
’1+W

’ m =2

— Junt.abrupta

’ m = 3 - Junt. gradual
Cp =T :
D — TU_T
PARAMETROS DEL MODELO
Is Rs Ver Cio Tt Vio
ECUACIONES DEL MODELO
I =Is[exp (Vy/MU;) —1]
1 __ Go
M= Cj= Ip
In =M I VR |, ve | |fo= Ty,
1—(@) 1+ V,If,
P
+VD-  +1.Rs - ) Ve=Vp+1.Rs
+ VF
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CLASIFICACION DE LOS DIODOS

Ge
Material Si

As Ga

Sefial ( P < 1 watt)
Potencia

Potencia ( P > 1 watt)

CLASIFICACION DE LOS DIODOS

— Normales
Rapidos
RECTIFICADORES Ultrarapidos

Schottky
REGULADORES
(ZENER)
- FUNCION EN LOS _J CAPACITORES

EMISORES DE LUZ
(LEDS)

DETECTORES DE LUZ
(FOTODETECTORES)

23/08/2016
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ESPECIFICACION DE DISPOSITIVOS

SEMICONDUCTORES
Tipos de dispositivos
Manuales [ > Diodos, Transistores, Circuitos
\ Integrados
Identificacion del .
Dispositivo (Nombre) </ Hojas de Datos
.. Valores que no deben
MaleOS AbSO|UtOS _________ > superarse (V, I, P, T)

Valores tipicos de S Especificaciones
funcionamiento (puntos) Eléctricas
LE e S AL AC | coeeeee Relaciones entre
Graficos y curvas > parametros

ZONA DE FUNCIONAMIENTO DE
CADA TIPO DE DIODO

ViR A

Regulador Capacitor y
Fotodetector

Rectificador

LED

11



Convenciones de tensiones y corrientes

Vv
v

¢

V/I 1° Subindice
/ \
v F R
Forward Reverse
(Directo) (Inverso)
2° Subindice
R S AV RMS
Repetitivo No Repetitivo Promedio Eficaz

3° Subindice v
\L RRM
M IFSM
Maximo

23/08/2016
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SEMICONQICTOR"

1N4001

Features
* Low forward voltage drop.

* High surge current capability.

- 1N4007

DO-41

COLOR BAND DENOTES CATHODE

General Purpose Rectifiers (Glass Passivated)

Absolute Maximum Ratings*

T,=25C unless otherwise noted

Symbol Parameter Value Units
4001 | 4002 | 4003 | 4004 | 4005 | 4006 | 4007
VRrM Peak Repetitive Reverse Voltage 50 100 200 400 600 | 800 | 1000 A
I Average Rectified Forward Current, 10 A
375 " lead length @ T, = 75°C i
lesm Non-repetitive Peak Forward Surge
Current 30 A
8.3 ms Single Half-Sine-Wave
Taig Storage Temperature Range -55to +175 °C
T, Operating Junction Temperature -55t0 +175 °C
*These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
E |E.‘Ctl'ica| C hal’aCteriSthS T, = 25°C unless otherwise noted
Symbol Parameter Device Units
4001 | 4002 | 4003 | 4004 | 4005 | 4006 ] 4007
Ve Forward Voltage @ 1.0 A 11 V'
ler Maximum Full Load Reverse Current, Full 30 pA
Cycle Ta=75°C
Iz Reverse Current @ rated Vi T, = 25°C 50 A
Ta=100°C 500 HA
Cr Total Capacitance 15 pF
Ve=4.0V, f=1.0MHz

23/08/2016
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Thermal Characteristics
Symbol Parameter Value Units
Pp Power Dissipation 30 w
Rasa Thermal Resistance, Junction ta Ambient 50 °C/IW
Typical Characteristics
<16 20
:L-L 1.4 10
8 4
3 1.2 =z ) 7
B 1 N prs /]
5 N £ 1
E 0.8 — SINGLE PHASE o 7
2 HALF WAVE \ 5 04
S 06— B0HZ I, O 45
2 RESISTIVE OR T -
'S 0.4 [— INDUCTIVE LOAD g o1 T,=25C =
S .376" 9.0 mm LEAD ] Pulse Width = 300pS —]
o
% 02— LENGTHS q L 0.04 /I 2% Duty Cycle =
g1 I 1 N 0.02 1
5 0 20 40 60 80 100 120 140 160 180 0.01
Ambient Temperature [°C] 06 U-FS av |1 v V'-2 14
. . orwar oltage,
Figure 1. Forward Current Derating Curve ge. Ve V]

Figure 2. Forward Voltage Characteristics

w
=]

[~
=

@

S

@

Peak Forward Surge Current, Ig,, [A]

=}

2 4 6 810 20 40 60 100
Number of Cycles at 60Hz

Figure 3. Non-Repetitive Surge Current

Reverse Current, | [mA]

20 40 60 80 100
Percent of Rated Peak Reverse Voltage [%]

Figure 4. Reverse Current vs Reverse Voltage

120

140
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N A
VISHAY 1N4001 thru 1N4007

Vishay Semiconductors
formerly General Semiconductor

/’ General Purpose Plastic Rectifier
Reverse Voltage
e 50 to 1000V

DO-204AL T Forward Current 1.0A
(DO-41)

L0@s Features
i « Plastic package has Underwriters Laboratories

0.107 (2. 7;ﬁ ‘__ Flammability Classification 94\/-0

0.080 (2.0) « Construction utilizes void-free molded plastic technique
Dia — « Low reverse leakage
0205 52) « High forward surge capability

01604 1) + High temperature soldering guaranteed: 350°C/10 seconds,
0.375" (9.5mm) lead length, 5 Ibs. (2.3kg) tension

Mechanical Data

Case: JEDEC DO-204AL, molded plastic body
Terminals: Plated axial leads, solderable per
MIL-STD-750, Method 2026
0.034 (0.86) ity
i —| |~ Folarlt_y Co\or_l:_;and denotes cathode end

DIA Mounting Position: Any

- Weight: 0.012 0z., 0.3 g

1.0(254)
MIN.

NOTE: Lead diameteris 0-026 (0.66) o sy e~ part numbers
0,023 (0.58)

Maximum Ratings & Thermal Characteristics Ratngs at 25°C amient temperature uniess othenwies spacified

Parameter Symb. 4:;041 42)'32 45?3 4?1':4 4?:?5 4?;:5 42)?7 Unit

Maximum repetitive peak reverse voltage VRRM | 50 100 | 200 | 400 | 600 | 800 | 1000 v

* Maximum RMS voltage VRms | 39 70 140 | 280 | 420 | 560 | 700 v

* Maximum DC blocking voltage Voc | 50 | 100 | 200 | 400 | 600 | 800 | 1000 | V

* Maxirpum average forward rectiﬂelj cuﬂr‘rent IFan) 10 A
0.375" (9.5mm) lead length at Ta = 75°C

* Peak forward surge current 8.3ms single half sine-wave IFsm 30 A
superimposed on rated load (JEDEC Method) Ta = 75°C

* EI::Ilr::;;lamum full I_Ioad reverse current, full :_ycle . Irga) a0 uA

ge 0.375" (9.5mmy) lead length TL= 75°C

Typical thermal resistance!” S‘:i gg °CIW

* Maximum DC blocking voltage temperature Ta +150 v

* Operating junction and storage temperature range T4, TsTa 80 to +175 °C

Electri Cal C haracteri Stics Ratings at 25°C ambient temperature unless otherwise specified.

Maximum instantaneous forward voltage at 1.0A VF 11 v

* Maximum DC reverse current Ta f 25°? IR 50 LA
at rated DC blocking voltage Ta=125°C a0

Typical junction capacitance at 4.0V, 1MHz Cy 15 pF

Note: (1) Thermal resistance from junction to ambient at 0.375" {9.5mm) lead length, PC.B. mounted  *JEDEC registered values

15
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1N4001 thru 1N4007

Vishay Semiconductors
formerly General Semiconductor

Ratings and
Characteristic Curves (ma = 25°¢ unless otherwise noted)

Fig. 2 — Maximum Neon-Repetitive

Fig. 1 — Forward Current Derating Curve Peak Forward Surge Current
1.0 : : 30
) Ta=75C
Y Blﬂrmigievse\sg:dor 5.3ms Single Half Sine-Wave
2 =3 (JEDEC Method)
§ 08 = 25
£ 02x02"(50x50mm) N £ \\
o Copper Pads £ ~
3 5} ™
= 06 20
= & It
% 04 \ E 15 \\
8 \ g ™
r p N
% 02 N g 10 g
T 0.375" (9.5mm) 4
Es Lead Length
0 L L 50
0 25 s0 75 100 125 150 175 1 10 100
Ambient Temperature ("C) Number of Cycles at 60Hz
Fig. 3 — Typical Instantaneous
Forward Characteristics Fig. 4 — Typical Reverse Characteristics
20 1,000
10 — - I : f t ! ]
z = E Ty=150°C
= 100
3 Ty=25°C - 5 = i i i |
S / Pulse Width = 3003 5} 7 T
§ = 1% Duty Cycle g w0 T,=100°C
r S— o
£ F ‘% [ = T T T ]
i ----
§ 0.1 / g I + + + t |
g 7, < I T S T I —
g 7 LR B
£ 7 ]
/ - == T T T I ]
001 ooil I I I ‘ I
06 0.8 10 12 14 16 18 0 20 40 80 a0 100
Instantaneous Forward Voltage (V) Percentage of Peak Reverse Voltage (%)
Fig. 6 — Typical Transient Thermal
Fig. 5 — Typical Junction Capacitance Impedance
0 100
z 2
E —
IS I
8 —— g 10 d
5 P~ 1
o T £
2 10 =
o T
o E
5 2o
2 2
3 o
3
2
1 01
01 1 10 100 0.01 01 1 10 100
Reverse Voltage (V) t — Pulse Duration (sec)
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Tiempo de recuperacion t,,

CR1
A S0
A o o
@. oy L DiN4t4s
. ;.[70.
Concentracion
de portadores
P (N -t 3 N (Np)
+
D -
| -
A
i HES
c =i
T Wp Xp N wn
A ‘ |
VD‘
Concentracion de
portadores
P (N o N (No)
| — +
N |+
\% e B
E ]
R Ny 1: * i Pro
? ——_\ — /
S Wp Xp x Wn
A ‘ "
— |
[
VD‘

23/08/2016
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MAXIMA FRECUENCIA DE RECTIFICACION

os
a (D1}

T T 1
Debe ser Al >>A2 2 PO - 7= 10t,., T=20t, f= =
fnax < :
max — ;2 () t]~7-

DIODOS SERIE

R1- R4 representan la resistencia equivalente de los diodo D1 - D4 en inversa

Si las resistencia no son iguales las tensiones en cada diodo no sera igual

Ejemplo: Diodos de 1000 V de tensién inversa — Fuente 4000 V

La caida en alguno de los diodos sera mayor que 1000 V

23/08/2016
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Sl

RE << (R1-R4),,y Hp v

DIODOS Paralelo

+ Vg, -

IDZ

IDl

* Porlaconexiéon VD1 =VD2

» Silas caracteristicas no son idénticas uno de los diodos conducira mas corriente

23/08/2016
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DIODOS Paralelo

REGULADOR DE TENSION

Fuente Ideal Fuente Real
Veipp = 0 Vripp # 0
AV =0 AV #0

23/08/2016
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REGULADOR DE TENSION

Rg > R’

REGULADOR

~_

!

AV > AV’

|:> Caracterizan el comportamiento de la Fuente de Tension

I

Parametros
Vi Regulador
Regulacién _ i%
de linea n= Viy AV; IL=cte.

PARAMETROS DE LA FUENTE DE TENSION

M:?lx1ma
corriente de
salida I}
\A Tensiéon
nominal de
salida V|
Tension de
Rippple de
salida Vi g,
Maxima Temperatura
Ambiente de
funcionamiento
Tampmax)

23/08/2016
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PARAMETROS DE LA FUENTE DE TENSION

' AV,

av,
VLN
IL
Fuente Ideal
Fuente Real
- AV, , ;
Regulacién de Tp=——— Resistencia de dv,

car VL Vizcte. ld R RO f— ___)

ga AlL salida R, dl, Vi=cte.

—=100% In~Ippm

I,
Regulador con diodo ZENER
v .
R
Lo Lo . . . ]RR VBR
VRiep 75 §RL 1.,
Vy

. ) +

T v . . ﬁ ﬁ ﬁ T Vo
Fuente no regulada Carga

* Entre la Fuente no regulada y la carga conectamos la resistencia R
y el diodo regulador (Zener) D1

» Silatensién sobre el diodo es mayor que su tensién de bloqueo
inverso VBR podemos reemplazarlo por el modelo en conduccién
inversa

23/08/2016
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Regulador con diodo ZENER

R
> |

R iz |

v v
RS
N = R
— v |
Fuente no regulada . . . . . Carga. . . .

*ViRipp

Circuito del regulador si V>V,
Usando el circuito calculamos

*Regulacion de carga
*Resistencia de salida

Circuito para calcular V|
R

A

—_ I I
N R 7| e i
_ § as Yy | v

+ CRZ oy
) — vBr S .
= v
. Fuente noregulada. = = . ... . . . . . Carga.

23
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R
My
o R iz |
g o B Y
- =
= v
. Fuente no regulada. . . . . Carga.
R R
vy Rel/R
(Rs+R+Rz//Ry)
________ R
AN
— > | |
R i| i|
ﬁ B \ A
§ RS §RZ .
-RL§ VL
— VBR -
Fuente no regulada . Carga
R, // (R +Ry)
Vi = Vpr
(Rz+ R, // (R +Rs))

24



VL=V + Vi,

Rz // R,
Vi1

SiR > Rsy Ry SiR, > Ry

Rz
V,,=V—=
L1 R

Rz
VL = VBR +V—=

R, // (R +Rs)

B V(R5+R+RZ // Ry) Via = Vr (R, + R, // (R+Ry))

SiR, >» (R+Ry)

Vi = Vpr

Circuito para calcular VLRipp

R
L | |
IR iz i
ﬁ RS Rz |
) v e Sr
Fuente no regulada Carga
RZ // RL RZ

Virioy = Vai
LRipp = "RPP (R + R+ Ry // RL)

VLRipp ~ VRipp?

23/08/2016
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Regulador con diodo ZENER

Diodos Reguladores

» Coeficiente termico
- Diferencia en las especificaciones con
los rectificadores
* Hoja de datos de diodo Zener

Distintas zonas de trabajo .

Diodo Regulador (ZENER)

Diodo Rectificador

VS

La misma fabricacién

Rectificador |Vgg| > Vp

Regulador |V

4
N° Casos

rl <Vp

Distintas especificaciones en

e Maximos Absolutos

e Caracteristicas Eléctricas

VBR

VBRy, VBR

VBRyax

23/08/2016
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VISHAY

1N4728A to 1N4764A

Silicon Power Zener Diodes

Features

« Silicon Planar Power Zener Diodes

* Foruse in stabilizing and clipping circuits with high

power rating.

* Standard Zener voltage tolerance suffix "A" for
+ 5 % tolerance. Other Zener voltages and
tolerances are available upon request.

Applications
Voltage stabilization

Absolute Maximum Ratings

Tams = 25 °C, unless otherwise specified

Vishay Semiconductors

N\

543359

Mechanical Data
Case: DO-41 Glass Case
Weight: approx. 350 mg

Packaging Codes/Options:
TR/ 5k per 13 " reel , 25k/box
TAP / 5k per Ammeo mag. (52 mm tape), 25k/box

Parameter Test condition Symbol Value Unit
Power dissipation Tamp €50 °C Ppiss 1 w
Z-current Iz Py mA
Junction temperature T 200 °c
Storage temperature range Tetg -85t °C
+200
Junction ambient I =9.5 mm (3/8 "), T, = constant Rina 100 KW
1N4728A to 1N4764A \ oy
Vishay Semiconductors v
Electrical Characteristics
TN4T28A.. 1N4TE4A
Partnumber Nominal Test Maximum Dynamic Impedance Maximum Reverse Surge Maximum
Zener Current Leakage Current curent Regulator
Voitage') Current?
Vz @ Iz = Z71 @ Izy | Z2x @ Iz = = Tast R @Tap | o @
Voltage Vg [ =25 °C Tamb =
60°C
v mA 0 Q mA uA v mA mA
1N4728A 3.3 76 10 400 1 100 1 1380 276
1N4720A 3.6 69 10 400 1 100 1 1280 282
1N4730A 3.9 64 i) 400 1 50 1 1190 234
1N4731A 4.3 58 i) 400 1 10 1 1070 217
1N4732A 4.7 53 a8 500 1 10 1 70 193
1N4733A 5.1 49 7 550 1 10 1 880 178
1N4734A 5.6 45 5 600 1 10 2 810 162
1N4735A 6.2 41 2 700 1 10 3 730 146
1N4738A 6.8 37 0.5 700 1 10 4 660 133
1N4737A 7.5 34 0 700 0.5 10 5 605 121
1N4738A 8.2 kL 0.5 700 0.5 10 ] 550 110
1N4739A ~ 9.1 28 ] 700 0.5 10 7 500 100
INA7A0A * 10 25 7 700 0.25 10 76 454 a1
IN474A 11 23 a8 700 0.25 5 8.4 414 83
TN4742A ~ 12 21 ) 700 0.25 5 9.1 380 78
IN4743A 13 19 10 100 0.25 5 9.9 344 69
1N4T44A * 15 17 14 700 0.25 5 114 304 61
1N4745A ~ 16 15.5 16 700 0.25 5 12.2 285 57
IN4AT4BA * 18 14 20 750 0.25 5 137 250 50
INATATA * 20 12.5 22 750 0.25 5 152 225 45
IN4748A ~ 22 11.5 23 750 0.25 5 16.7 205 41
INATA0A * 24 10.5 25 750 0.25 5 18.2 180 38
1N4750A * 27 9.5 35 750 0.25 5 206 170 34
1N4T751A * 30 8.5 40 1000 0.25 5 228 150 30

23/08/2016
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Diodo Varicap

Factor de Calidad (Q) _ _ _ .
de un capacitor Diodo en directo Diodo en inverso

—e T
I

Q =®wCRp Rd = U; /o= 30 mQ RR = 100 MQ

Capacidad de Juntura (Cj)
'S
Capacidad de Difusién (CD)

Cj~ pF (10712) Cp~ uF (1079)
C; esta presente siempre en Cp solo esta presente en
polarizacién directa e inversa polarizacién directa

Q (Factor de calidad)= wC;Rg Q (Factor de calidad)= wCp (RgllTa)

23/08/2016
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\ A
VISHAY,

BB814-V-GH

Vishay Semiconductors

Dual Varicap Diode

MECHANICAL DATA

FEATURES

+ Silicon epitaxial planar diode
+ Common cathode

* AEC-Q101 qualified

+ Compliant to RoHS directive 2002/95/EC
and in accordance to WEEE 2002/96/EC

.
AUTOMOTIVE
g

+ Find out more about Vishay's Automotive
Case: SOT-23 Grade  Product  requirements  at ﬁ.,",ﬂﬁ
Weight: approx. 8.1 mg www.vishay.com/applications Gzﬁg’*
Packaging codes/options: APPLICATIONS
08/3 k per 7" reel (8 mm tape), 15 k/box
* Tuning of separate resonant circuits
+ Push-pull circuits in FM range
+ Especially for car radios
PARTS TABLE
PART TYPE DIFFERENTIATION ORDERING CODE TYPE MARKING REMARKS
BB814-1-V-GH Ve =20V, Cpe = 43 pF to 456 pF BB814-1-V-GH-08 SG1 Tape and reel
BB&14-2-V-GH Vggaa = 20 V, Cpp = 44.5 pF 10 46.5 pF BB814-2-V-GH-08 5G2 Tape and reel
ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITIONS SYMBOL VALUE UNIT
Repetitive peak reverse voltage Varm 20 v
Reverse voltage ' 18 v
Forward current I 50 mA
THERMAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITIONS SYMBOL VALUE UNIT
Junction temperature Tj 125 “C
Storage temperature range Tatg -55to+ 150 “C

ELECTRICAL CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITIONS PART SYMBOL| MIN. TYP. MAX. UNIT
Reverse current Va=16V I 20 nA
Vr=16V,T;j=80"°C In 200 nA
BBB14-1-V-GH Coe 43 455 pF
Vp=2V
Diode capacitance () BB&14-2-V-GH Cpe 44.5 46.5 pF
BB&14-1-V-GH Cpg 19.1 21.95 pF
Vr=8V BB&14-2-V-GH Cps 19.75 22.70 pF
Capacitance ratio VR=2V,BV,f=1MHz Cp2/Cps 2.05 225
Series resistance Cp =38 pF, =100 MHz R: 0.5 Q

Note

(11 In the reverse voltage range of Vg = (2 V to 8 V) for diodes 4 taped in sequence the max. deviation is 3 %
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DIODOS EMISORES DE LUZ ( LED’S)

OPTOELECTRONICA

* Conversion electro optica

Senfial Electrica Sefial Optica
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OPTOELECTRONICA

e Conversion optica electrica

Sefial Optica

Sefial Electrica

Sensibilidad del ojo humano
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Sensibilidad del ojo humano

07 08 09
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GENERACION DE FOTONES

*Fendmeno de recombinacién de electrones de la banda
de Conduccién con huecos de la banda de Valencia
- Si el semiconductor es del tipo Directo se genera un

Foton desapareciendo el electrén y el hueco
*El ARSENIURO DE GALIO GaAs es del tipo Directo
*El Silicio Si es del tipo Indirecto, la recombinacién de electrones de la
banda de conduccidn con huecos de la banda de Valencia genera

Fonones (Calor)

SEMICONDUCTOR

Banda de Conduccién

[ — | — —J — = = Electrones

l—

Foton

-+

FFFFF FFF recos

Banda de Valencia
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LED Light Emiting Diode

Conversion
Electro - Optica

¥

« Juntura PN polarizada directa para favorecer el
fendmeno de recombinacidén en zonas neutras

P (Na)

0
.

N (Np)

po

ESTRUCTURA DEL DIODO LED

20° 10 10° 20

m erL'ri?shsiion N jz jz
I ¥\ 7y

Il
Uy

o~
—

Red or Red or

J..r'" Yellow _r.r'" Green

IR

typical

Gallium Arsenide  Gallium Arsenide Phosphide Gallium Phosphide
GaAs GaasP GaP

Threshald 1. 3valts
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Light autput )

EMISION DE LUZ vs IF

Typical output P

characteristic {';,'\

for LED I

Ll
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0 20 40 &0 &80 — lp{ma)
Forward current
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T
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Generating White Light with LEDs

Red + Green + Blue LEDs UV LED + RGB Phosphor Blue LED + Yellow Phosphor
# V' : . = - ‘-—:'
LSRR & l. | e—
r |
* Dynamic color tuning * White point tunable by * Simple to create white
+E color 9 p s + Good color rendering
* Large color gamut * Excellent color rendering

« Simple to create white

There are various ways to create white light from LEDs, each with specific advantages.
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TLHG420., TLHO420., TLHR420., TLHY420.

Vishay Semiconductors

High Efficiency LED, @ 3 mm Tinted Unditfused Package

//
-

1amn

DESCRIPTION

The TLH.42.. series was developed for standard
applications  like general indicating and lighting
purposes.

It is housed in a 3 mm tinted clear plastic package. The
wide viewing angle of these devices provides a high
on-off contrast.

Several selection types with different luminous
intensities are offered. All LEDs are categorized in
luminous intensity groups. The green and yellow LEDs
are categorized additionally in wavelength groups.
That allows users to assemble LEDs with uniform
appearance.

FEATURES

+ Choice of five bright colors
Standard T-1 package
Small mechanical tolerances
Suitable for DC and high peak curent

Wide viewing angle E&mg
Luminous intensity categorized GREEN
Yellow and green color categorized desonel™

Compliant to RoHS Directive 2002/95/EC and in
accordance to WEEE 2002/96/E

APPLICATIONS

+ Status lights

Oft/On indicator
Background illumination
Readout lights
Maintenance lights
Legend light

PRODUCT GROUP AND PACKAGE DATA
+ Product group: LED

+ Package: 3 mm

+ Product series: standard

+ Angle of half intensity: + 22°

PARTS TABLE

PART COLOR, LUMINGUS INTENSITY TECHNOLOGY
TLHR4200 Red, y =4 mcd GaAsP on GaP
TLHR4201 Red, I, = 6.3 med GaAsP on GaP
TLHR4201-AS122 Red, I, = 6.3 med GaAsP on GaP
TLHR4205 Red, Iy = 10 med GaAsP on GaP
TLHR4205-AS12 Red, Iy = 10 med GaAsP on GaP
TLHR4205-A512Z2 Red, Iy, = 10 med GaAsP on GaP
TLHO4200 Soft orange, ly > 4 med GaAsP on GaP
TLHO4200-A5122 Soft orange, by > 4 med GaAsP on GaP
TLHO4201 Soft orange, by = 10 med GaAsP on GaP
TLHY4200 “ellow, |y, = 4 med GaAsP on GaP
TLHY4200-AS12Z Yellow, |y = 4 mod GaAsP on GaP
TLHY4201 Yellow, |y = 6.2 med GaAsP on GaP
TLHY4201-AS21 “ellow, |y = 6.3 mcd GaAsP on GaP
TLHY4201-MS12Z Yellow, by = 6.3 med GahsP on GaP
TLHY4205 Yellow, by = 10 med GaAsP on GaP
TLHY4205-BT12Z Yellow, by = 10 med GaAsP on GaP
TLHY4205-L521 Yellow, by = 10 med GaAsP on GaP
TLHY4205-L821Z Yellow, by = 10 med GaAsP on GaP
TLHY4205-MS12 Yellow, by = 10 med GaAsP on GaP
TLHG4200 Green, by = 6.2 med GaP on GaP

TLHG4200-A512 Green, |, = 63 mcd GaP on GaP

TLHG4200-AS127 Green, by = 6.3 med GaP on GaP

TLHG4200-A521 Green, k= 6.2 med GaP on GaP
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ABSOLUTE MAXIMUM RATINGS (T,;,, = 25 °C unless otherwise specified)

TLHG420., TLHO420., TLHR420., TLHY420.

PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Reverse vottage 1 VR [3 v
DC forward current I 30 mA
Surge forward current tp£10ps lpam 1 A
Power dissipation Py 100 mW
Juncticn temperature T, 100 G
Operating temperature range Tamb -40to+ 100 °C
Storage temperature range Tatg -85 to+100 G
Soldering temperature t=5 s, 2 mm from body Ten 260 C
'Ia'pn?)rir:‘?tl resistance junction’ Pna 400 KW
Mote:
V) Driving the LED in reverse direction is suitable for a short term application
OPTICAL AND ELECTRICAL CHARACTERISTICS (T, = 25 "C unless otherwise specified)
TLHR420., RED
PARAMETER TEST CONDITION PART SYMBOL MIN. TYP. MAX. UNIT
TLHR4200 Iy 4 8 mod
Luminous intensity lg=10mA TLHR4201 by 63 10 miod
TLHR4205 by 10 15 mcd
Dominant wavelength Ip=10mA £ 612 625 nm
Peak wavelength lp=10mA ip 635 nm
Angle of half intensity lp=10mA [ +22 deg
Forward voltage Ip =20 mA Ve 2 3 v
Reverse current V=6V Ir 10 Ty
Junction capacitance Vg=0.1=1MHz ) 50 pF

A A
VISHAY.

TLHG420., TLHO420., TLHR420., TLHY420.

Vishay Semiconductors

TYPICAL CHARACTERISTICS (T, = 25 "C, unless otherwise specified)

Iy - Forward Current (ma)
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Figure 1. Forward Current vs. Ambient Temperature
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Figure 5. Forward Current vs. Forward Voltage
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TLHG420., TLHO420., TLHR420., TLHY420.
Vishay Semiconductors

N A
VISHAY.

PACKAGE DIMENSIONS in millimeters

R 14 (sphare)
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EFECTO FOTOELECTRICO DE JUNTURA

Conversion
Optica -Electro

¥

* Juntura PN polarizada inversa para favorecer el
fendmeno de generacion en zona de deplexion

m

Zona N — Zona P

H+ 4+ + + gt
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FOTODIODO

Katodo

N A
VISHAY.

BPW20RF

v www.vishay.com

Vishay Semiconductors

Silicon Photodiode, RoHS Compliant

A\

DESCRIPTION

BPW20RF is a planar Silicon PN photodiede in a
hermetically sealed short TO-5 case, especially designed for
high precision linear applications.

Due to its extremely high dark resistance, the short circuit
photocurrent is linear over seven decades of illumination
level.

On the other hand, there is a strictly logarithmic correlation
between open circuit voltage and illumination over the same
range.

Equipped with a clear, flat glass window, the spectral
responsitivity reaches from blue to near infrared.

FEATURES

* Package type: leaded
* Package form: TO-5
« Dimensions (in mmi): © 8.13
 Radiant sensitive area (in mm2): 7.5

« High photo sensitivity gfﬂnﬁ
+ High radiant sensitivity

* Suitable for visible and near infrared radiation

* Angle of half sensitivity: ¢ = + 50°

* Hermetically sealed package

« Cathode connected to package

« Flat glass window

+ UV enhanced

* Low dark current

« High shunt resistance

+ High linearity

e Compliant to RoHS Directive 2002/95/EC and in
accordance with WEEE 2002/96/EC

APPLICATIONS

« Sensor for light measuring techniques in cameras,
photometers, color analyzers, exposure meters (e.g.
solariums) and other medical and industrial measuring
and control applications.

23/08/2016
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PRODUCT SUMMARY

COMPONENT [ o (1A} [ o (deg) | Ao (nm)
BPW20RF [ 60 [ +50 [ 400 t0 1100

Note

+ Test condition see table "Basic Characteristics”
ORDERING INFORMATION
ORDERING CODE [ PACKAGING [ REMARKS [ PACKAGE FORM
BPW20RF | Bulk | MOQ: 500 pos, 500 pes/bulk | TO-5

Note

+» MO minimum order quantity
ABSOLUTE MAXIMUM RATINGS (Tamb = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL VALUE UNIT
Reverse voltage VR 10 v
Power dissipation Tamb = 50°C Py 300 mw
Junction temperature Tj 125 °C
QOperating temperature range Tamb -40to+125 °C
Storage temperature range Tatg -40to +125 °c
Soldering temperature t<5s Tad 260 °C
Thermal resistance junction/ambient Connected with Cu wire, 0.14 mm? Rinia 250 Kw

Rev. 1.7, 11-Aug-11

Document Number: 81570

BPW20RF

/ww.vishay.com

Vishay Semiconductors

BASIC CHARACTERISTICS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Forward voltage g =50 mA Ve 1.0 1.3 v
Breakdown voltage lr=20 pA, E=0 VER 10 v
Reverse dark current Vr=5WV,E=0 (. 2 30 nA
Diode capacitance VR=0V,f=1MHz,E=0 Cp 1.2 nF
VR=5V,f=1MHz,E=0 Cp 400 pF
Dark resistance Va=10mV Ro 38 [cTa]
Open circuit voltage Ea=1kbx Vo 330 500 my
Temperature coefficient of V, Ea=1kbx TKya -2 WA
Short circuit current Ea=1kbx I 20 a0 HA
Temperature coefficient of I, Ea=1kbx TKk 04 %K
En= 1kl Vg=5V s 20 &0 A
Reverse light current E, =1 ,n\v\}:‘ngzs,v: 950 nm, L 12 A
Angle of half sensitivity o +50 deg
Wavelength of peak sensitivity p 920 nm
Range of spectral bandwidth Roa 400 1100 nm
Rise time Vg=0V, RL=1kn, =820 nm t 3.4 s
Fall time Vg=0V, RL=1kn, =820 nm 1 3.7 s

23/08/2016

39



BASIC CHARACTERISTICS (Tamb = 25 °C, unless otherwise specified)
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Fig. 5 - Reverse Light Current vs. Reverse Voltage

Fig. & - Relative Radiant Sensitivity vs. Angular Displacement
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VISHAY. BPW20RF

Vishay Semiconductors
PACKAGE DIMENSIONS in millimeters
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