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EL TRANSISTOR BIPOLAR
COMO INTERRUPTOR

 El transistor funcionando como interruptor,
tambien es conocido como:

 Operacion TODO o NADA. '

« CORTE y SATURACION.

e Funcionamiento en conmutacion. -
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EL TRANSISTOR BIPOLAR
COMO INTERRUPTOR

« VENTAJAS:
 Amplificacion de corriente.

 Menor disipacion de potencia en el
dispositivo de control.

 Interfaz de fuentes de distintas
tensiones.
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Recta de Carga del Transistor
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Punto de Corte

CORTE: Circuito abierto entre colector y
emisor —Interruptor abierto-.

Esto se da cuando la union base-emisor no

esta polarizada en directa, o sea Is = 0.
* NoO se tiene en cuenta la corriente de fuga Iceo 4
C E
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Punto de Corte

 CORTE: Circuito abierto entre colector y
emisor —Interruptor abierto-.
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Punto de Saturacion

« SATURACION: Circuito cerrado entre

colector y emisor. —Interruptor cerrado-
« Se da cuando la union base-emisor esta
polarizada en directa y existe suficiente

corriente en la base para producir una corriente
maxima en el colector

¢ |C(saturacic')n) — (VCC — VcE (sat)) / Rc >
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Punto de Saturacion

- SATURACION: Circuito cerrado entre
colector y emisor. —Interruptor cerrado-

La carga (Rc) impone la corriente de colector Ic
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Recta de Carga del Transistor
Punto de Corte y Saturacion
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Malla de Entrada
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Malla de Salida

D IC (sa) = (VCC - VCE (sat) )/ RC
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CIRCUITO TIPICO

Comandando un relevador y equipado con un LED
piloto de funcionamiento.
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EL TRANSISTOR BIPOLAR COMO INTERRUPTOR
MEMORIA DE CALCULO, propuesta por la Catedra.

Determinar la corriente de colector Ic, para una tension Vcc dada. Trabajando sobre
la malla de salida, ver presentacion. (Recordando que la carga impone la corriente).

Con Ic, Vcc y la potencia a conmutar, preseleccionar el transistor a utilizar.

Para el transistor preseleccionado: Verificar que la Ic admisible, la potencia Pce y la
VcE, sean mayores que las demandadas por la carga a comandar.

De la hoja de datos del transistor preseleccionado, tomar la ganancia en corriente
continua B (hre) y la VCE(sat).

Con B (hre) e Ic, calcular la corriente de base minima necesaria. Is = Ic/j .

Para asegurar la saturacion del transistor, multiplicar como minimo por dos la

corriente calculada en el punto 5. Se puede multiplicar hasta por 5 la corriente de base
calculada en el punto 5 o por un valor maximo, menor que la potencia maxima admisible por la

juntura base-emisor. I'B =2 X 1B =2 x (Ic/B).

Con la nueva corriente de base I’B, la tension VBB y la tension VBE (si no se dice lo
contrario, se adoptara 0,7 V), se calculara el valor de la resistencia de base RB,
adoptanose el valor inmediato inferior al calculado, siguiendo la serie E12. Esto
trabajando sobre la malla de salida, ver presentacion.

Tanto RB, como los otros resistores que se utilicen en el circuito, se calcularan las
potencias disipadas, adoptando el factor de seguridad utilizado anteriormente.

Con los ejercicios de las actividades practicas se veran otras topologias. >
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EL TRANSISTOR BIPOLAR
BJT

HOJA DE DATOS TECNICOS
DATA SHEETS

100
= dooa
E 3 15 = 2500 FAIRCHILD. A B
3 /;‘____FA—- I, = 300pA
=1
- é | L ——7—I==2‘5C|.|A_
2 AT L s BC546 / BC547 / BC548 / BC549 / BC550
4 il ‘ NPN Epitaxial Silicon Transistor
A a — |- = 150pA
8 }&/ L]
= T || I, = 100pA
E ml ‘ ||'| Features "
- | « Switching and Amplifier Y]
1| = sopA + High-Valtage: BC546, Voeo = 65
| « Low-Noise: BC549, BC550
v + Complement to BGS58, BGSS7, BOSS8, BCESO, and BCS60
0 2 4 3 B 10 1z 14 16 18 ' To-92
1.Collector 2. Base 3. Emiter

Voe[V], COLLECTOR-EMITTER VOLTAGE

Electronica General Transistor BJT como Interruptor
2021 Magtr. Ing. V.H. Kurtz Fio-UNam

dN — 05508 / 6¥508 / 8¥SD8 / L¥SD8 / 9¥508



DATOS TECNICOS

Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at T, = 25°C unless otherwise noted.

Symbol Parameter Value Unit
BC546 a0
Veso Collector-Base Voltage BC547 / BCS50 50 W
BC548 /BCH49 30
BC546 65
Veeo | Collector-Emitter Voltage BC547 /BCE50 45 v
BC5H48 / BCH49 30
VeEro Emitter-Base Voltage S o7 o W
e o o o BC548/ BCE49 | BCEEO 5
|’ I Collector Current (DC) 100 mA \|
: Pc Collector Power Dissipation 500 mwW/ :
T e U T T D BT AT e o e e e e e e _———— e ———m T
Tet Storage Temperature Range -65 to +150 C

Electrical Characteristics

Values are at T, = 25°C unless otherwise noted.
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DATOS TECNICOS

Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.

1031SISUBl] Uo2I|IS |eIXE

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lco Collector Cut-Off Current Veg=30V, 1Ig=0 15 nA
he DC Current Gain Vep =5V o= 2 mA 110 800

Collector-Emitter Saturation lc=10mA, Iz =05mA 90 250

Vee(sat) Y my

oltage I =100 mA, Ig=5mA 250 600
_ _ o= T0mA, Iz = 05 mA 700
Vge(sat) |Base-Emitter Saturation Voltage my
lc =100 mA, Ig=5mA 900
) Veg =5V, Ic=2mA 580 660 700
Yge(on) |Base-Emitter On Voltage my
Veg =5V, I=10 mA 720
. - "'-.-'I.CE:5~'IJ"I1 |G:1Dmrﬁt,
fr Current Gain Bandwidth Product =100 Mz 300 MHz
Cab Qutput Capacitance Veg=10V, Ig=0,f=1MHz 3.5 6.0 pF
Cip Input Capacitance Veg=05V, I=0,f=1MHz 9 pF
BCH46 / BC547 / BC548 Veg =5V, Ig =200 pA, 210 10.0
Ng [Noise BC549 / BC550 f=1kHz, Rg=2ka 12 4.0 ) 3
Figure | BC549 Vg =5V, I =200 pA, 1.4 4.0
BC550 Re =2k, =230 to 15000 MHz 14 30
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DATOS TECNICOS

Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.

1031SISUBl] Uo2I|IS |eIXE

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lco Collector Cut-Off Current Veg=30V, 1Ig=0 15 nA
he DC Current Gain Vep =5V o= 2 mA 110 800

Collector-Emitter Saturation lc=10mA, Ig=0.5mA 90 250

Vee(sat) my

Voltage lc =100 mA, Ig=5mA 250 | 600
k ] o= Umﬁ, B:E.B mA Fuu
Vge(sat) |Base-Emitter Saturation Voltage my
lc =100 mA, Ig=5mA 900
) Veg =5V, Ic=2mA 580 660 700
Yge(on) |Base-Emitter On Voltage my
Veg =5V, I=10 mA 720
. - "'-.-'I.CE:5~'IJ"I1 |G:1Dmrﬁt,
fr Current Gain Bandwidth Product =100 Mz 300 MHz
Cab Qutput Capacitance Veg=10V, Ig=0,f=1MHz 3.5 6.0 pF
Cip Input Capacitance Veg=05V, I=0,f=1MHz 9 pF
BCH46 / BC547 / BC548 Veg =5V, Ig =200 pA, 210 10.0
Ng [Noise BC549 / BC550 f=1kHz, Rg=2ka 12 4.0 ) 3
Figure | BC549 Vg =5V, I =200 pA, 1.4 4.0
BC550 Re =2k, =230 to 15000 MHz 14 30
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DATOS TECNICOS

Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lco Collector Cut-Off Current Veg=30V, 1Ig=0 15 nA
hee DC Current Gain Vep=92V le=2mA 110 800
Vee(sat) Collector-Emitter Saturation lc=10mA, Ig=0.5mA 90 250 iy
NG e lgZM00MA g = A L 280 | 600 |
{ _ | o= 10 MA, Ig = 0.5 mA 700 H
I Vge(sat) |Base-Emitter Saturation Voltage — — my I
\ lc =100 mA, Ig=5mA 900 !
S ——— e ————— e T T TR e e T e T ——T
Yge(on) |Base-Emitter On Voltage my
Veg =5V, I=10 mA 720
fr  |Current Gain Bandwidth Product EE%SUEJH?: 10mA, 300 MHz
Cab Qutput Capacitance Veg=10V, Ig=0,f=1MHz 3.5 6.0 pF
Cip Input Capacitance Veg=05V, I=0,f=1MHz 9 pF
BCH46 / BC547 / BC548 Veg =5V, Ig =200 pA, 210 10.0
Ng [Noise BC549 / BC550 f=1kHz, Rg=2ka 12 4.0 ) 3
Figure |BC549 Vg =5V, I =200 pA, 1.4 4.0
BCS50 Re =2k, =230 to 15000 MHz 14 30
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DATOS TECNICOS

Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lco Collector Cut-Off Current Veg=30V, 1Ig=0 15 nA
hee DC Current Gain Vep=92V le=2mA 110 800
Vee(sat) Collector-Emitter Saturation lc=10mA, Ig=05mA 90 250 iy
CE Voltage Ic=100 mA, Iz =5 mA 250 600
{ _ | .= 10 mA. I = 0.5 mA 700 H
Vge(sat) |Base-Emitter Saturation Voltag my I
: E] Ic=100 mA, Ig=5mA 900 i
.l-----l-------------- *I,"C-E-_E'ﬁlrlﬁm----- -E[Fl-1m--m- -— - -
Yge(on) |Base-Emitter On Voltage my
Ve =5V, [o=10 mA 720
. - "'-.-'I.CE:5~'IJ"I1 |G:1Dmrﬁt,
fr Current Gain Bandwidth Product =100 Mz 300 MHz
Cab Qutput Capacitance Veg=10V, Ig=0,f=1MHz 3.5 6.0 pF
Cip Input Capacitance Veg=05V, I=0,f=1MHz 9 pF
BCH46 / BC547 / BC548 Veg =5V, Ig =200 pA, 210 10.0
Ng [Noise BC549 / BC550 f=1kHz, Rg=2ka 12 4.0 ) 3
Figure | BC549 Vg =5V, I =200 pA, 1.4 4.0
BCS50 Re =2k, =230 to 15000 MHz 14 30
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DATOS TECNICOS

Electrical Characteristics

Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter

Conditions

Min.

Typ.

Max.

Unit

Collector Cut-Off Current

VCBZSDU, |E:D

E urrent Gain cE= 9 Y,
Vee(sat) Collector-Emitter Saturation Ic=10mA, Ig=05mA 90 250 iy
c= Voltage lc =100 mA, Ig=5mA 250 | 600
) _ lo=10mA, Ig=05mA 700
Vge(sat) |Base-Emitter Saturation Voltage my
lc =100 mA, Ig=5mA 900
) Veg =5V, Ic=2mA 580 660 700
Yge(on) |Base-Emitter On Voltage — — my
Veg =5V, I=10 mA 720
. - "'-.-'I.CE:5~'IJ"I1 |G:1Dmrﬁt,
fr Current Gain Bandwidth Product =100 Mz 300 MHz
Cab Qutput Capacitance Veg=10V, Ig=0,f=1MHz 3.5 6.0 pF
Cip Input Capacitance Veg=05V, I=0,f=1MHz 9 pF
BCH46 / BC547 / BC548 Veg =5V, Ig =200 pA, 210 10.0
Ng [Noise BC549 / BC550 f=1kHz, Rg=2ka 12 4.0 ) 3
Figure | BC549 Vg =5V, I =200 pA, 1.4 4.0
BCE50 Re =2k, =230 to 15000 MHz 1.4 3.0
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DATOS TECNICOS

hgg Classification

Classification

A

B

c

hre

10 ~ 220

200 ~ 450

420 ~ 800

& 2002 Fairchild Semiconductor Corporation
BCS46 / BCS4T /BCS48 fBCS49 7 BCS50 Rev. 1.1.1

%]

www fairchildzemi.com

Typical Performance Characteristics
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Figure 1. Static Characteristic
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Figure 2. Transfer Characteristic
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DATOS TECNICOS

Typical Performance Characteristics

100
{1, = 400pA
T |

% &0 fi‘ ——F|; = 350uA
o // | 1, = 300p4
i e H
o dﬁ/r = ’
S NG
5 <__,———--— "1, = 200pA
I A |
3 ol iy [ p——— I = 15I:I||.l.'!-._

: |
.E" N 1, = 100pA
S alf '

F — 1l =504
0 N |
i 2 4 B i 10 12 14 1& 18 20
Ve[Vl COLLECTOR-EMITTER VOLTAGE
Figure 1. Static Characteristic
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