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Principio de funcionamiento del transistor bipolar
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Principio de funcionamiento del transistor bipolar
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Si la zona central es muy ancha, el comportamiento es similar a
dos diodos en oposicion. El funcionamiento de la primera union
no afecta a la segunda. >
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Principio de funcionamiento del transistor bipolar
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Principio de funcionamiento del transistor bipolar

Transistor NPN
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TRANSISTORES BPOLARES

%
= N | Colector ¢
2 po—| P |Base 2
e N Ermisar e
E
Transistor NPN Estructura de un transistor NPN Transistor PNP

EL TRANSISTOR  Mgtr. Ing.
Victor Hugo Kurtz - FIO - UNaM

Electréonica General 21

B O—

mo— O|Z |0 —00

Colector
Base

Emisor

Estructura de un transistor PNP



-
<
Z
O
)
Z
L
>
Z
O
@)
ha
x
O
@)

Electréonica General 21

CORR. ELECTRONICA

EL TRANSISTOR  Mgtr. Ing.
Victor Hugo Kurtz - FIO - UNaM




i

CORR. CONVENCIONAL
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Configuracion Emisor Comun

Configuracion de emisor comun para transistores npny pnp.
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SIMBOLO DEL TRANSISTOR

Colector E C
Emisor C E
PNP NPN
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ENCAPSULADOS

ECB EBC CBE
o0 o089 000

C
@ RPAPA,
TO18 TO92A TO92B TO92C

TO39 Views are from below with
the leads towards you.

BCE C is the metal case itself
TO218
TO220 TO3
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SIMULACION TRANSISTOR

Analogia Hidraulica

Kollektor
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SIMULACION TRANSISTOR

Analogia Hidraulica

Collector

Emitter
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Configuracion Emisor Comun
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Corriente de Base
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Malla de Base
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Corrientes en un Transistor
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Corrientes en un Transistor
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Electronica General 21 EL TRANSISTOR  Mgtr. Ing. 23

Victor Hugo Kurtz - FIO - UNaM



Tensiones en un Transistor

Vce=Vc-VE
Ves =Vc-Ve o |
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EL TRANSISTOR BIPOLAR
BJT

HOJA DE DATOS TECNICOS
DATA SHEETS
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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
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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
_ BCH46 / BCH47 B
Vepo | Emitter-Base Voltage v
BC5H48 / BC549 / BCS50 5
I Collector Current (DC) 100 mA
Pc Collector Power Dissipation 500 mwW/
T, Junction Temperature 150 “C
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 né
hee DC Current Gain Vep=92V le=2mA 110 800

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

Vee(sat) my

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
BCS50 Re =2k, =230 to 15000 MHz 14 30
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DATOS TECNICOS

hgg Classification
Classification A B c
== 110 ~ 220 200 ~ 450 420 ~ 800
& 2002 Fairchild Semiconductor Corporation www fairchildzemi.com

%]

BCS46 f BCS4T /BC548 1 BC348 7/ BC350 Rev. 1.1.1
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Caracteristicas eléectricas del transistor bipolar

Transistor NPN En principio necesitamos conocer 3

_ tensiones y 3 corrientes:
Iz = f(Vge, Vcg) Caracteristica de entrada

IC’ IB' IE
lc
+
* + VCE' VBE’ VCB
V A
CB
| En la practica basta con conocer solo
" -ﬁ - Vg 2corrientes y 2 tensiones.
Ve | Normalmente se trabaja con I, Ig, Vg
E - Y Vge-

Por supuesto las otras dos pueden
obtenerse facilmente:
le=lc+1g
lc =f(Vcg, lIg) Caracteristica de salida
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Caracteristicas del transistor bipolar

Determinacion de la Curva
Caracteristicas de Entrada

RC
——AM—
I I #Tw
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: I ec /
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Vee /T =t 3
0.7V Ve
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Curvas Caracteristicas del transistor bipolar

Curvas Caracteristicas de Entrada
Transistor NPN

Iz = f(Vge, Vcg) Caracteristica de entrada 1VCE
e lg
< +
+ _IE Vee
VBE ‘i\‘ VBE

Entre base y emisor el transistor se comporta como un diodo.

La caracteristica de este diodo depende de V¢ pero la variacion es pequena.
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Curvas Caracteristicas del transistor bipolar
Transistor NPN: linealizacion de la caracteristica de entrada

T Ve
~

Ideal

v

La caracteristica de entrada corresponde a la de un diodo y se emplean
las aproximaciones lineales vistas anteriormente.
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Caracteristicas del transistor bipolar

Determinacion de la Curva
Caracteristicas de Salida
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Curvas Caracteristicas del transistor bipolar

Curvas Caracteristicas de SALIDA
Transistor NPN

lc = f(lg, Vcg) Caracteristica de salida

|
lc C

- -

La corriente que circula por el colector se controla mediante la corriente de
base I;.
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Caracteristicas eléctricas del transistor bipolar: linealizacion

Transistor NPN: linealizacidn de la caracteristica de salida

( Zona activa: 1-=p-lg

lc e (mAY] 5 (MA)
T 40 400
g 30 300
+ Vce
20 —___Iloe)
VBE
i 10 100
_ / | | 0
Zona de Ll 2 Ve (V)
saturacion
Zona de corte

El parametro fundamental que describe la caracteristica de salida del
transistor es la ganancia de corriente .
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Caracteristicas de salida

4l (mA)
- Regidn activa (drea sin sombra)
7 7 mA
6 |- 6 mA
=
2
5 - ,%3: 3 mA
=
o
oo
4 - w© 4 mA
=)
S
3 = "Bb 3mA
O
=
2 = 2 mA
- [.=1mA
o L | | Ip=0mA |y |
-1 0 5 10 15 20 Veg (V)
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Caracteristicas del transistor bipolar

Transistor NPN: zonas de funcionamiento del transistor ideal

a le I
I—*— +
| * activa + l By | Vee
-TI- : Vee \_ VBEI \ | -
V
o - Ic N
Zona de | -+
1 saturacion +_ g |Ie<pelg | Vee0
C | VBET \
B \_ - - J
a =0 O
+
Zonade I —
v corte + Ve
CE 5 VBEI | _ y
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Curvas Caracteristicas del transistor bipolar

Equivalente hidraulico del transistor en saturacion

Caudal Apertura
>
hl ) hz
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TRANSISTOR: Control Lineal

lc

N Ib- o
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PUNTO “Q” (Punto de Trabajo)

Saturacioen

Trabajo

Corte
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Caracteristicas reales: datos proporcionados por los fabricantes

I
A C
lc.wax  Corriente maxima de colector | B
CMAX
VeeMax Tension maxima CE E
Puax Potencia méaxima Pyax
Ve saT Tension C.E. de saturacion SOAR
. VcE.
Hee = Ganancia CEMAX
>
i VCE
Area de operacidon segura
(Safety Operation Area)
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TANSISTOR DARLINGTON
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TANSISTOR DARLINGTON
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TANSISTOR DARLINGTON

DARLINGTON SCHEMATICS

NPN COLLECTOR PNP COLLECTOR
TIP140 TIP145
TIP141 r————— _— TIP146 r—" -
P42 | | TIP147 I |
I I I I
BASE © | BASE © |
I Y W I A A
I I | I
I | | I
| I | |
e e —— —_— e — —_—
§ L
EMITTER EMITTER
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TANSISTOR DARLINGTON

ON CHARACTERISTICS (Note 2)

DC Current Gain heg -
(lc=50A Veg=4.0V) 1000 -
(Ic =10 A, Vce = 4.0 V) 500 _
Collector-Emitter Saturation Voltage VCE(sat) Vdc
(Ic=5.0 A, Ig =10 mA) _ 2.0
(Ic =10 A, Ig = 40 mA) _ 3.0
Base-Emitter Saturation Voltage VBE(sat) - 3.5 Vdc
(Ic =10 A, Ig = 40 mA)
Base-Emitter On Voltage VBEan - 3.0 Vdc
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