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LB=sqrt\(DB.*TauB) ;
%Beta Calgulation
Y=1 ./((RE. /DB} * (NB. /NE) * (W, /LE)+(0.5) . * (W. /LB) "2),
X=NB/NBO;
%Plotting \
subplot(2,3,3); loglog(X,Y): grid
xlabel ('NB/NBO'): ylabel('Beta')

%Beta vs. TauB/ThuB0
%Revised Base arameters
NE=NBO;
HB=ppmin+yup0.

DB=kT, *iB;
TauB=logspace (1dgl0 (0.1*TauB0), 1og10(10*TauB0)),

LB=sqrt (DB.*TauB)\;

%Beta Calculation

Y=1 ./((DE./DB).*
=TauB/TauB0;

%Plotting ) 5 7
subplot (2,2,4); lodlog(X,¥); grid
xlabel ('TauB/TauB0'); ylabel ('Beta')

1+ (NB. /NAref) ,"ap):

./NE) .* (W. /LE)+(0.5) .* (W. /LB)..*2) ;

11.11 : : :
(a) Like in the standard ideal-transistor analysis, the general solution for Ang(x”) is

Ang(x") = Aje*'ILE 4 Ajex'ILE
However, because of the finite width of the emitter, A2 # 0. Rather
Anp(x"=0) = ngo(edVEBAT — 1) = 'Al +Ag

CAng(x"=Wg) = 0 = AjeWELE 4+ Aje WELE
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Solving for Ay and A3 yields

Anp@ePelte 4y = _ Dng@)eWele
e WE/LE _ o-WE/LE e WE/LE _ o-WE/LE

Al =

Substituting back into the general solution then gives

e WeVLE _ o-Wex"Vig) -
e WEILE _ o-WE/LE

Ang(x") = Ang(0) {

or

sinh[(Wg-x")/Lg] (eaVeBiT _ 1)
sinh(Wg/Lg)  — .

Ang(x") = ngg

Applying Eq. (11.7), we obtain the revised /g expression

D cosh(WEjLﬁ) Vi
Ign = qA 7E ppy 22N EZE) (5 qVERAT _ ¢
BT T "B bWl ( )

(b) Relative to the standard result (Eq. 11.20), the finite width of the emitter leads to the
modification ' a®
. cosh(Wg/Lg) . .
E0 ™ "0 Gnh(Wi/Lg) |

or equivalently, since ngg = n;2/Ng,

1. _, 1 cosh(Wg/Lg)
Ng Ng sinh(Wg/Lg)

Revised expressions for the performance parameters anéﬁogous to Egs. (11.31)-(11.34)
are therefore obtained by simply making the above noted substitution. Specifically,

e

5L Na) _, (B Ln ) oxhWi)
B Lg Ng B LE Ne/ sinh(Wg/Lg)

in the %, oygc, and By, expressions. o remains unchanged.
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(¢) With Wg/Lg << 1,

cosh(Wg/Lg) ~ Lg
sinh(Wg/Lg) ~ Wg

and Lg in the Eq. -(1'1.41)—(1 1.44) expressions is to first order simply replaced by Wg.
This yields, for example, ‘ .

- A similar modification applies to o and Bdc. Being independent of Lg, the o expréssion
remains unchanged. O DU i e o Wi

-

(d) A systematic decrease in Wi obviously canses a monotonic decrease in yand a
corresponding decrease in fjc. Reducing the width of the emitter has the negative effect of
degrading the gain of the BJT (which is the point of the problem).

(e) If W << L the part (a) result simplifies tq
Ang(x") = Ang(0) (1 m&l)
WE

of one obtains a linear distribution analogous to the situation in the base. Moreover, since
the emitter is forward biased under active mode biasing, Ang(0) > 0. Thus we conclude

Ang(x")
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' Thus noting

end

%Plot result
semilogy (VA, I,
axis([0,0.6,1.0
xlabel ('VA (volts
text (0.34,5,0e~2,
text (0.41,4.0e-3,"

-9,1.0e-1]); grid

'):  ylabel ('I (amps)')

=0');  text(0.41,2.0e-2,'RS=1l ohm')
=10 ohms') '

14.9

For a p*-n junction...

, o2 '_
oy = Ii(e9VAHT—1) = qa 2R 2L (eaVWKT - 1)
| Lp Np

Tfmd employmg Egs. (14 24/14.25),

ITg = I(quA/!cT 1) = A.ﬂ*TZ (DB/kT(quAJkT 1)

szq/gem/ﬂ@&a
Lp Tp T

alert o @y i
IpiFe _lo . LeNp _ T Np

Ite Is A gx72p-OB/T ﬁ{sze-ﬁ‘BfkT

( 1.6x10°! 9{ (0. 0259)(437)]1/2 _QZ_O)
- (10%) 1016
(140)(300)2¢<0:72)/(0.0259)

= 5.05 X 107
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