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Graphical Representation of BJT characteristics
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Graphical Representation of BJT characteristics

output characteristics
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Output Characteristics of BJT in CE
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, . [ Output Characteristics of BJT in CE
Region Description 1
: Small base current controls a I -
Active
large collector current ctive —
. Region o
Saturation VEsat ~ O.ZY, Vg Increases l
with I I,
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Cutoff Achieved by feducmg I to 0, \ . VCE
Ideally, I~ will also equal 0.
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Deternune the region of operation for the following
transistors:

a. npn, Ve =08V, Ve =04V
b. npn, Vep =14V, Vep =21V
c. pnp. Vep =09V Veorp =04V
d npn, Vgr = —12V. Vp =06V

For each transistor shown in Figure P91, determune
whether the BE and BC junctions are forward- or
reverse-biased, and determine the operating region.

(a) (&) (c) (d)



Analysis of Transistor Circuits at DC
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Thus I will be:
[=0.99 x 1=0.99 mA

To determine V.

Ve=10-1I. R,
V=10 —0.00099 x 47000

Ve=+523 V@

The Transistor 1s indeed 1n
the Active Mode

Since B at +4 'V, CBJ is reverse-biased
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Given: Iz=50pA,[-=1mA
Find: I;,p,and a

Solution:
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Calculate the values of B and a from the transistor

shown in the graph.
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Calculating the Q-point for BJT
is the first step in analyzing
the circuit.
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Base—-Emitter Circuit Q point
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Now that we have the Q-point for the base circuit,
let’s proceed to the collector circuit.

Apply KVL around the collector circuit:

* Rewrite as: | - Vee  Vee

‘" Re R
* This is a load-line curve, representing a line
that intersects the I, axis at V_ ./R. and the

V. axis at V., with slope -1/R..
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A Two-Power Supply Version of

The Classical Bias Arrangement
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