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Tipos de Transistores
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Complementary Silicon Power

Transistors

... designed for general-purpose switching and amplifier applications.

¢« DC Current Gain —hpg =20-70 @ I = 4 Adc

+ Collector—Emitter Saturation Voltage —
VCE(sat)= 1.1 Vdc (Max) @ I = 4 Adc

« Excellent Safe Operating Area

MAXIMUM RATINGS

NPN

2N3055*

PNP 4

MJ2955

*Motorcla Preferred Device

15 AMPERE
POWER TRANSISTORS
COMPLEMENTARY
SILICON
60 VOLTS
115 WATTS

CASE 1-07
TO-204A4
(TO-3)

Rating Symbol Value Unit

Collector—Emitter Voltage VCED 60 Ve
Collector-Emitter Yoltage VCER 70 Vdc
Collector-Base Voltage Vg 100 Vide
Emitter-Base Voltage VER 7 Vide
Collector Current — Continuous I 15 Adc
Base Cumrent g T Adc

Total Power Dissipation @ T =25°C Fo 115 VWatts

Derate above 25°C 0.657 WG
Operating and Storage Junction Temperature T, Tstg —65to +200 *C

Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max LInit

Thermal Eesistance, Junction to Case RaJc 1.52 “CIW
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2N3055 MJ2955

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic Symbaol Min Max LInit
*OFF CHARACTERISTICS
Collector—-Emitter Sustaining Voltage (1) VCEO(sus) 60 — Vdc
{(lc =200 mAde, Ig = 0)
Collector—Emitter Sustaining Voltage (1) VCER(sus) 70 — Ve
(I = 200 mAde, Rgg = 100 Ohms)
Collector Cutoff Current ICED — 0.7 mAdc
VMeop =30 Vde, 1Ig =0)
Collector Cutoff Current ICEX mAdc
|:"-\.".|::E = 1':":' \'-'r'dl:: Il'r'IBE[Dﬂ‘-] = 15‘ I‘r"d':] S |:|
(Ve = 100 Vde, VBE(offy = 1.5 Vdc, Tg = 150°C) — 5.0
Emitter Cutoff Current IEBO — 5.0 mAdc

(Vge=7.0Vdc, lp=0)

*ON CHARACTERISTICS (1)

DC Current Gain hFE —
(Il =4.0 Ade, Ve = 4.0 Vdc) 20 70
{lc =10 Adc, Ve = 4.0 Vdc) 5.0 —
Collector—Emitter Saturation Voliage VioE(sat) R [
(I = 4.0 Adc, |g = 400 mAdc) — 11

(Il =10 Ade, Ig = 3.3 Adc)

Base—Emitter On Voltage VBE{on) — 15 Ve
(Ic =40 Adc, Vo =4.0 Vde)
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BC546 thru BC548

' Small Signal Transistors (NPN)

TO-226AA (TO-92)

0.181 (4.6)

min.0.492 (12.5) 0.181 (4.6)

Bottom
View

0.142 (3.6)

[e—

Dimeangziong in inchesz
and (milimstars)

Vishay Semiconductors
formerly General Semiconductor

Features

* NPN Silicon Epitaxial Planar Transistors

* These transistors are subdivided into three groups
A, B, and C according to their current gain.
The type BC546 is available in groups A and B,
however, the types BC547 and BC548 can be
supplied in all three groups. As complementary
types the PNP transistors BC556...BC558 are
recommended.

» On special request, these transistors are also
manufactured in the pin configuration TO-18.

Mechanical Data

Case: TO-92 Plastic Package

Weight: approx. 0.18g

Packaging Codes/Options:
E6/Bulk — 5K per container, 20K/box
E7/4K per Ammo mag., 20K/box

Dispositivos Electronicos-FACET- 2011
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MEIII muim Rati“gs & Thermal ChaI'EI GtEI‘ISti CS Ratings st 25°C ambient temperaiure unlsse otharsiss specified.

Parameter Symbol Value Unit
BC546 a0
Collector-Base \oltage BCS47 Viceo 50 W
BCS548 30
BC546 a0
Collector-Emitter Voltage BCS47 VCEs 50 W
BCS548 30
BCS546 B5
Collector-Emitter Voltage BCS47 Vceo 45 W
BCS548 30
. BC548, BC547 8
Emitter-Base Voltage BC548 VEBO 5 v
Collector Current Ic 100 mA
Peak Collector Current lCm 200 mA
Peak Base Current lBM 200 mA
Peak Emitter Current -lEM 200 mA
Power Dissipation at Tams = 25°C Pros 0ot mw
Thermal Resistance Junction to Ambient Air RaJla 25001 "CIW
Junction Temperature Tj 1580 "C
Storage Temperature Range Ts -85 to +150 "C

Mote: (1) Valid provided that leads are kept =t smbient iemperature a1 & distance of 2 mm from czes.

Dispositivos Electronicos-FACET- 2011
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Electrical Characteristics 7. = 25:c vrsss smerwise aztes)

Parameatar Symbaol Test Condition Min Typ Max Unit
Current gain groun A - - — 220 —
Small Signal Current Gain B fim Vios Tﬁ:II; IEHEZ mA, —_ 33 — —
Cc — 800 —
Current gain groun A - - 18 27 2.5
Input Impadance 8| he Vee f_“’; 'EH 2 mA, 32 45 85 k2
c =R 8 87 15
Current gain groun A _ _ — 18 30
Output Admittance Bl hos NEE = ff’-1fH‘ 2 mA, — 30 &0 w5
c = e — 80 110
Curment gain groug A _ _ — 1.5« 10" —
Reverse \ioltags Transfer Ratio B e VEE=3YV, Ic =2 mA, — Jzewr | — —
f= 1kHz s
c — 3«10 —
Curment gain groug A — 80 —
B VCE=5V, Ic = 10 pA — 150 —
c — 270 —
Current gain groug A 110 180 220
DC Currant Gain B hFE VCE=SV, IC=2mA 200 280 450 —
c 420 500 =1
Curment gain groun A — 120 —
B VeE=S W, Iz =100 mA —_ 200 —
c — =00 —
. lg=10 m&, g =05 m& — =[u} 200
Collector Saturation Vaoltage ViCEsat Ic = 100 mA, | =5 mA _ 200 E00 mW
) lo =10 m&, Iz =0.5mA — 700 —

Base Saturation Valtage VEEsai Ic = 100 mA, lg = 5 mA _ 800 _ my
. Voee=8W Ic=2mA 580 B8a80 700
Base-Emittar Voltaga VBE VeE=5V Io =10 mA _ _ 720 mb

BCE4E Ve =80 W — 02 15 n&
. BCH4T Ve =50V — 02 18 na&
g”::‘“:"gr";m’:h” BC548 IcEs Vice =30V — 0.2 15 nA
LT e BCE4E VCE= 80V, Tj = 125'C — — 4 uA
BCE4T VCE = 50V, Tj = 125°C — — 4 A
BCS4E Vce =30V, Tj= 125'C — — 4 A
. - VMCE=5V I =10 mA,
Gain-Bandwidtn Product T f=100 MHz —_ 300 _ MMHz
Collector-Basa Capacitancs CCa0 VCR=10W f=1 MHz — a5 & pF
Emittar-Base Capacitanca CESC VEBE=08V,f=1MHz — k2| — pF
Vo =8\ Ic= 200 pA,
Moisa Figurs gggg Seadd F RE =2 kil f=1 kHz, — 2 10 dB

Af =200 Hz

15



Ratings and
Charactaristic Curves . = :5'c uiss cherwise netad]
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Ratings and
Charactaristic Curves Ty w350 unbase ciharwian nowd)
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FOTO TRANSISTOR




CARACTERISTICAS
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CARACTERISTICAS
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Lark current lceo

M Dark current Vs

Ambilent temperature
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Plastic Fiber Optic Phototransistor Detector
Plastic Connector Housing

Features

* 2.2 mm Aperture holds Standard 1000 Micron
Plastic Fiber

= No Fiber Stripping Required

* Good Linsarity

= Sensitive in visible and near IR Range

Molded Microlens for Efficient Coupling

Plastic Connector Housing

* Mounting Screw Attached to the Connector
Interference Free Transmission from

light-Tight Housing

= Transmitter and Receiver can be flexibly positioned
* Mo Cross Talk

+ Auto insertable and Wave solderable

* Suppliedin Tubes

Applications

= Household Electronics
* Power Electronics

= Cptical Metworks

= Light Barriers

SFHa50
SFH350V




CIRCUITOS TIPICOS
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DEMODULADOR

Envelope of

+_ optical carrier

V=

/44

Amplitude
Modulated Light
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Esquema del Proceso de Disefio de Circuitos

B
T T T

[ Hoja de datos ] [ Modelo ] [ Dispositivo ]

Niveles de Datos para el Disefio

* Manual con Ias hojas de datos (Maximos Absolutos y
Caracteristicas Eléctricas)

* Modelo matemadtico y pardametros del modelo para simulacion

* Datos fisicos del dispositivo (1amafio, Montaje)




Evolucion del Modelo Matematico del TB]

"Eber & Moll Clasico (1954): Primer modelo.
Funcionamiento ideal del TB]J. Solo efectos DC. Relacion
exponencial V - I.

"Eber & Moll 1: Modelo modificado para simulacion en
computadoras

"Eber & Moll 2: Efectos Capacitivos y Resistencia Parasitas
"Eber & Moll 3: Modulacion de ancho de base y
Recombinacion en Base

*Gummel Poon (1970): Modificacion del E&M 3 para
facilitar la simulacion en computadoras




Conclusiones

*Los tres niveles de datos necesarios para el disefio requiere el
conocimiento de los modelos matematicos de dispositivos.
*Los fabricantes de dispositivos estan publicando como datos
de sus dispositivos los parametros del modelo matematico.
*El conocimiento de un dispositivo hoy, ademas de su
funcionamiento visto desde sus terminales y la fisica del
mismo, debe incluir el manejo de modelos.

*Debemos capacitar al estudiante en un solido manejo de
modelos y técnicas de simulacion eléctrica como herramienta
de disefio.

Utilice el modelo mas simple que cumpla la tarea de disefio




Caracteristicas Eléctricas del Transistor Bipolar

Caracteristicas reales (NPIN)

Vee=0 Vem Ver

BE

Caracteristica
de Entrada

CMax

Activa Avalancha

/Secundaria

Saturacion Prvax = Veele
ﬁvalancha
Primaria
;=0
| o
v T Vcemax CE
Corte

Caracteristica
de Salida
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