Electronics |

Bipolar Junction Transistors — Chapter 6
* A three terminal device cross section /"’“‘“"“I’”“‘“"‘ Oxlidc

* Invented in 1948 at Bell Telephone Laboratories
* Ushered in a new era of solid-state circuits
* Replaced by MOSFET as predominant transistors

* Simplified structure of the npn transistor ¢ Simplified structure of the npn transistor
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BJT — npn
Voltages are measured with respect to the emitter (lowest potential)
* V. — base to emitter voltage Collector
. o
* V. — collector to emitter voltage /' A
1'!:"3: '
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Electrons flow from the emitter to the

collector terminal BESE'{_»@ .
* l;—base current (in) +A\ e

* |.— emitter current
* I.— collector current \» L-v
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BJT — pnp
Voltages are measured with respect to the emitter (highest potential)
* V., — base to emitter voltage Emitter
: o,
* V.- collector to emitter voltage ST
b Yi=
Holes flow from the emitter to the collector '/
terminal )
358 Ve
* lz—base current (out) ; \IE‘
* lg—emitter current Vi
* |- collector current Vec -y
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BJT Operation

* Two external voltage sources are required for biasing
* Three operation modes: A
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BJT Operation

* Two external voltage sources are required for biasing
* Three operation modes:

Forward-biased Reverse-biased
used for 1) Cut-Off \ H
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BJT Mathematical Model — Active
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Large Signal Model — npn
€
Active Mode Saturation Mode
* vg; — forward bias e —_—) * vg. — forward bias
* v — reverse bias ? * v — forward bias
* v > 0.3V iz f(vg)
*ic=f(Vge) o, *ic/ ig= Bporceq< B

active circuit model saturation circuit model
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Large Signal Model — pnp

E .
Active Mode Saturation Mode
* vz — forward bias e —_—) * vz — forward bias
* vz — reverse bias 5 * vz — forward bias
C

* Vg > 0.3V 'ic¢f(VEB)
° IC=f(VEB) pnp : IC/ 'B= Bforced< 6
active circuit model | saturation circuit model
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