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BIAS STABILIZATION

- The stability of a system is a measure of the sensitivity of a network to

variations in its parameters.

* The operating point of a transistor amplifier shifts mainly with changes in
temperature, since the transistor parameters — 6, I, and Vg are functions of
temperature.

PB: increases with increase in temperature

Virl: decreases about 2.5 mV per degree Celsius (°C) increase in temperature

[ (reverse saturation current): doubles in value for every 10°C increase in temperature

Stability Factors $(/co), $(Vgg), and $(p)

Variation of Silicon Transistor Parameters
with Temperature
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BIAS STABILIZATION .. S(ICO)

“»Stability Factor S:- The stability factor S, as the change of collector
current with respect to the reverse saturation current, keeping 3 and
VBE constant. This can be written as:

The Thermal Stability Factor : S,
Sico = i

This equation signifies that |. Changes S, times as fast as |,

Differentiating the equation of Collector Current I = (1+B)lco+ Bl &
rearranging the terms we can write

° SICO= 1+B
o 1- B (al/alc)
* It may be noted that Lower is the value of S, better is the stability




BIAS STABILIZATION .. 5(l+

Voltage-Divider Bias Configuration

Fixed-Bias Configuration

B(1 + Ry, /Rg)

Stco) = Slco) =
* emitter-bias configuration
Emitter-Bias Configuration
Sy = B(l + Ry/Rp) Ll = Vee — Ve — Vil
SVEOT T B8 + Ry/Bp Feedback-Bias Configuration (R = 0 (2) 3 Rp
SUco) = o1y = Bt Re/RS)
0 = B | pyroop Heo) = "+ Ro/Re
Stco) = 1 R e
Ry Physical Impact
S(ico) = R / ;
E 1ol Vee — Ve — Vi1
Rp/Rg ranges between 1 and (8 + 1) p ’ ’ Ry
I = Vee — Ve
Stlco). P Ry
Stability factor -
Ic = Blg + (B + Do
BRy => 10R,
the level of I. would continue
to rise with temperature, with The most stable of the
I maintaining a fairly constant configurations
value—a very unstable situation.




BIAS STABILIZATION .. S(Vgg) & S(B)

Fixed-Bias Configuration

e,
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SB) = ~S=—1—"—
AB BBy + Rg/Rp)
Ie(1 + Ron/Rp)
S(@B) = e Th Jl‘
Bi(B2 + Rry/Rg)
Ic(Rp + Re)
S(B) =

Bi(Rg + BaRe)

Summary

Ale = Sllep)Alco + S(Vep)AVge + S(B)AB

For fixed-bias

I
.'ﬁ.lrc = IBA!CO - Rﬁﬂﬂl.!BE - illl_‘lﬁ

General Conclusion:

The ratio Rg/Rg or Ryy/Ry should be
as small as possible with due consideration to

all aspects of the design, including the ac response.



BIAS STABILIZATION .. S(Vgg) & S(B)

Al
AVge

3( VBE) —

Fixed-Bias Configuration

S(Vge) = g

Emitter-Bias Configuration

SB) = —

Bi

S(Vig) = Blﬁ—%
B => Rg/Rg S@B) = Ale _ I+ Ry/Re)
AB BBy + Rp/Rg)
S(Vag) = _Bgﬂf = _R]__;_-
Voltage-Divider Bias Configuration
Ie(1 + Rpy/Rg
S(Vig) = %T:/RE S(B) = M

Feedback-Bias Configuration (R = 0 ()

—B/R¢

050 = 5% Ralke

S(B) =

I(*I(RB a1 R(‘)
Bi(Rg + BaRc)

Summary

Ale = Sllco)Alco + S(Vpp)AVee + S(BAB

For fixed-bias

'(Cl
—A
P

A"C - .3‘5'*’-:‘0 - REBAVBE o=

General Conclusion:

The ratio Rg/Rg, or R1\/Rg, should be
as small as possible with due consideration to

all aspects of the design, including the ac response.



PRACTICAL APPLICATION

* BJT Diode Usage and Protective Capabilities

6V

3V

V,=8V-Vp=73V Yo =Vae+2V=27V

*’1,2 lg=1y

FIG. 4.102

BJT applications as a diode: (a) simple series diode circuit; (b) setting a reference level.

FIG. 4.103

Acting as a protective device.




PRACTICAL APPLICATION

e Relay Driver

At turn-off Vee Vee

= (2 NO 4. v—o NO
v o i 7
o a—oNC . . o NC

; & — High-voltage spike

“ml Q> & &
, j/
+
- > Vee=v = When transistor
0 | Varr ! = / turned off
Al turn-off

(a) (b)

FIG. 4.104
Relay driver: (a) absence of protective device; (b) with a diode across the relay coil.




Thank You




