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By 4 —alaall
B=85 o) e Ve, Vi, le, lg, el olial JSEI & Gie ) jpni s jilal /0t
HV o= 20V Jall

R.=47kQ -
C Ve — Var 20V — 0.7V

Ie=Ix = R +R,/p 10kQ +100 kq/gs ~ L/3mA

Ve = Vee—IoRp=20V —(1.73 mA) (4.7 kQ) = 11.9V

V, = —Vep+ I Ry=— 20V + (173 mA) (10 kQ) =— 2.7V
& = Vo= V=119 (-27V) = 14,6V

Note that operating point (01 Q — point) of the circuit 1s 14.6V, 1.73 mA.

100 k2

Ry=10kQ)

~Vee
=20V

100 BEJLL} | ALY Lﬁﬂ\ 5yl yall da ya tu:v\ die Jaeitl) ddasil Ghasy 13l Gl U eddl /K
0.7V 0 J2 0.6V A Vi 4w Jalii 5 85 (e J

Jall

For 3 = 85and Vge =0.7V
As calculated in the above example, I =1.73 mA and V- = 14.6V.
For B = 100 and Vg = 0.6V
Vg —Vg | 20V-06V 1904V
Ie=Ig = R_+R;/Bp 10kQ +100kQ/100 11kq — 176mA
Ve = Vee—IoRe=20V—(1.76 mA) (4.7kQ) = 11.7V
V, = —Vgg+ I Rp=—20V + (1.76 mA) (10 kQ) =— 2.4V

Veg = Ve—Vp=117-(-24)=14.1V
1.76 mA —1.73 mA

% age changen I, = 173 mA x 100 = 1,79% (increase)
| 141V — 146V . .
% age change in Vop = A1V X100 =— 3,5% (decrease)
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Self-biasing circuit S Juai 3 6s.3

JA Lesum gy ANl 5 Collector feedback biasing gesell 48lall 4,000 lad) 5 il Ul e
LV _oUJ\
O

o+, Laalal i ldacE dloa gl Suad I g5 Vg deal) il sda b

Rp sl yie sy Cogu |g sa saclall dbay A& L o)
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Vee = IR+ IRy + Ve
Ve —Vor —I-R-~
B
‘e Ve —Var —PB IR
cc — ¥pe — P {piic .
- 2 (- I.=B 1)
Altematively, Vg = Vg + Vg
or Veg =Vee— Ve
Vep Vee — Ve .fc
R, = = : where I,=—
B Ig Iy BB
Ve —VEe
Ie = R B+ R
B’ C
Vee = Vee— IR,

O 2 138 5 (BH1) el (e JB) Laila (5585 A g S 30 sall (e g 5ill 1361 S 4 ) EiuY) Jale Adiadla
G TR (S KUV PR W R I S I\ [P

Ic=1MA, Vce=8V, p=100, s aanall fpela V) 4l JS Ada gy pe ) sis 3l 558 5y /JGa
Jee 3k patin oS Jaall A die Jaad 3 5000 Jaad Al Rp 4w il il V=12V, Vge=0.3V
TB=50 Aasi ()5S Ladie  ginsi 31 il

Jall
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R
Also I

Using the relation, Ry

Vee—Veg _ (12-8)V
I, 1mA
‘TC‘ 1 mA

VCC — VBE ~ E’IB'RC
IB

12-03-100%0.01x 4
0.01

= 4kQ

= 770 kQ

(i7) Now P = 50, and other circuit values remain the same.

= Vegp tIzRg + PR,

Vee
or 12
or 11.7
or I
Collector current, I~

Collector-emitter voltage, Vep =

New operating point is 9.6 V, 0.6 mA.

03+I;(R;+B Ry
I (770 + 50 x 4)

117V
970 kQ

= 0.012mA

BI; = 50x0.012 = 0.6 mA
Vee—IRe = 12-0.6mAXx4kQ = 9.6V

- -
o
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Example g, It is desired to set the operating point at + Vo

2V, ImA by biasing a silicon transistor with collector

feedback resistor Rg. If B = 100, find the value of Rp.

Solution.

For a silicon transistor,

Vye = 0.7V

Veg 13V

R
AMN
! g T
I, = I—‘—l-'mn—ﬂm [ cE
5 = B = 1/ = 0.0l mA t
Now Ve = Vae+ Vg i:«-f‘ _l_
or 2 =07+ V{"B

Vg =2-07 =13V

I;  001mA

Fig. 9.21
= 130 kQ
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Vee—UetIp) Re—Ig Ry — Vg —I- R =0

I
Now IB+IC:Ic'¥IE’—"Icmd‘TB=FC
'IC )
Vee=IeRe— B Rp—Vge—IcRg=0
'RB
or I (Rg* B +R)=Vee— Ve
I = Vee —Vae
¢ Rp + Rg/P + Re
Putting the given circuit values, we have, .
;o 12V — 0.7V
€ 1kQ+400 kQ/100 + 4 kQ
11.3WV
= 9O —126mA
Ver = Vee—Io R+ Ry)

= 12V -1.26 mA (4kQ + 1 kQ)
= 12V-6.3V=5.7V
The operating point is 5.7V, 1.26 mA.
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Voltage divider bias method 3 axdas juas 4350 4

JSE 8 LS Ry 5 Ry e stie oy s Ly s 330 3053 8 8 S5 Aardiins iy yLall o4

+ Ve

Al i) g i Ul A glia aladinl o))

550l Jaad
o 3acld L e 5S) sy 525 Ry Aestaall B Ll Ll
p £ 38 Ry Aaiall s jliie) (e 13 gy s il 3l
% Ry Aesaall )l i
R,

VC‘C‘

L= R +R,

Voltage across resistance R, 1s

vV, = _Vee R,
- R +Ry |~

Applying Kirchhoff's voltage law to the base circuit of Fig. !

Vy = Vegpt Vg
or ilV1 = VBE-'_‘TERE
A
or I, = —— BE
R

Since Iy = I
VE — VB.E
Re

8 35S Al sV gon il T AL (55 05 Vg A e s B cole i el i () oSl
S A5 SV 5l a8 Jlaniaal) il ed 13 )y )il 3SI (Gadll) oyl (pa g il
ol LS 5 i S Gy Vigg sa
Vee = IeRe+ Vep T IgRg
= I.R.+V+I.R, (- I=I)
= I-(R-+R)+ V¢
VCE = VCC_I{' (R{.-FRE)
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Vy = Vegg+ IRy O <us Rp Aesiall 2 a5 s jlias 4y ) fiul 53533 jilall oa
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- B+D (R +Rp)
Stability factor, S = "Ry + R +BR;

If the ratio Ry/Rp is very small, then Ry/Ry can be
neglected as compared to 1 and the stability factor

becomes :
1

B+1

Al Js an) s (5 s 0 AR ke (13 s s ()5S0 Lt aal R/R e Jlaal o) sAkiada
5l apaad g dadiioual) e gliall e e Talaie) Qs | e S) A

Stability factor = (B + 1)
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+Vee=15V
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Vee =Vee—Ic (Re+Rp) /3l
When I, =0, Vg = V= 15V. This locates the first point B (OB = 15V) of the load line on the

collector-emitter voltage axis. Vee 15V

When V=0, I = R+ R, = A+ kq = 5mA
Vg = 07V
Voltage across 5 k) 1s _
14 15x5
v, = —£_x5 = =5V
27 10+5 7 T 10+5
_ V,-Vg  5-07 43V
. = = = = 2.15
Emutter current, I R k0 L0 2.15mA
Collector current is
I =1, = 215mA

Collector-emutter voltage, Vi = Vyr—I-(Ro+ Rp)
= 15-215mAx3kQ = 15-645 = 855V
Operating point is 8.55 V, 2.15 mA.

2.15 mA

0 855V 15V »Vee

Example A transistor uses potential divider method of biasing. R, =50k, R,=10kQ
and R, = 1kQ. If V.. =12V, find :
(i) the value of I ; given Vg = 0.1V

(1)) the value of I~ ; given Vgz = 0.3V. Comment on the result.

Solution. R, =50kQ, R,=10kQ,R.=1kQ, V. =12V
() When Vz=0.1V,

_ R Voo = _ 10 4
R +R, 50 + 10

Vy — Ve 2-01

Collector I. = = = 1.9 mA
ollector current, c RE ) .

Voltage across R,. V, =
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(i) When V=03V, |

Vv, -V, 2-03

Collect t, . = 2 —BE —
OLIECTOor curTent. C _RE lkﬂ

Comments. From the above example, it is clear that although V5, varies by 300%, the value of
I~ changes only by nearly 10%. This explains that in this method, I~ 1s almost independent of transis-
tor parameter variations.

= 1.7 mA



