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The resulls hdve Shown thaT Trn Fius
problem, 1, Is less and Lo s rwre.
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7] Ix Given: & Ve=2V 15 =850mY
sl re 2=
lé{b %% = I?iwzﬁé"”é/b = 054 mA
) I é j%g R,
'j,._, Ig = z?s w I}g @Xf {\"'Vg%f?}
\!pfv?
(e -1)

=(0.55 mh) £ fxfi “%%] & 34k -0 7%
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} i P, i 17 A . i/
22, X {;ﬁ;@}? %f:%, = Vx/y ;fm@{ W
i + Is = Z ‘2@%%
T 6 Rii{y?; )
Wy = 4__; 8?’ KCL
- i Dy Vo
Lm__‘-w——-—m-% 3 i
R

lhic  must be Solved 5"7_“@?”@%%?@1’:?” Frow
ﬁf)?éf?é??gjg, . Sf}ij}fj}?gé o =2V,

Ww=2v =2 L=W/z = [V =5mA
%; 2 k52
> Yy =2V, = 2V7 [n {ik g)
= zimmm(ﬂ ) % L4§ v
2o b4
Ve =Ly =2 Ix = [ 48[z y = 0.3 mh
2 ks
D Vx = 2(0.026V) 1 ﬁi&é)*‘ ATV
;gé%é;
Vy= 14TV 2 T = (14T = 037 wh
2 k2

S V= 4TV
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v ¥ . ; ) .
23 =, Criven V=1V 2 Ix =02mA
'?é ggif W=2v = Iy=06whA
if}g % %
e i
2% b N Find B, gnd Is.
| P :

}

w\i{“‘

Sgi{ &VL} v}p = ;»«»Z}g‘f?é = }!*;" %i§f§<

Zmh
3

S 1 - (bamkR, =(0.026Y) b (22 0
2 ”(§*g%é)ﬁf = ﬂszby) {;g,?( %if%) @

@”’“@@ ?*(y vﬁrg (gf}zé’?}é {

=R = [—©c28) Y =325 k2
0.3

Substitute R, info ©:

- (02h) £ E - Zw}f%mf % 2.4 (0" A

6.026
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Sg,j %”Sf,f Ix = ﬁ% + ;Zgg 3}2{;@(%}%5@;

’ f‘%g R ; Iﬁf
ag)i‘\?éﬁﬁ E}gg iffr K , and Is are g@?ﬁéf@é”}g s can
be  solved direct Y with | f)?é cial /?5‘"@ jﬁ”ﬁmg (’;ij"
%m{;i««é@«aj calewlaters H‘&;@%@gﬁg +ius can be

gﬁ}%s’ solved i;; Merations | f?y«gém@gg@ i‘f@f )
(fﬁfiéfgﬁjf@ Igg A*; and ?@“‘“i’f’{}?’”@’fﬁ &y éf@;

ﬁﬁﬂ%m@ o, =0TV as Sffa&ﬁ}?ﬁ Fﬁ?‘sfs'fﬂ

,;Ix;.ifﬁéf

A/

i'fsi’?g =071 V = %f = Tx - éé?s/?; = [ mh- 0.1V = 0244
A
2, = b+ [n izk;fi%)
=(p.026v) In[_03mh ) & 0118V

\3 0 A/

s =078V |

b TOMEY DT = (mp-0 Uy = 0.28 mA
[ k32
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%{i}; = 5{?5? 1 %\3} I{;é = zm% — 0. Ty = é?az;;,w%;
ks

= Vp, =0, TV

{

Jo Vo, m e TV

Z

i}% *”32%@?@‘} ggﬁw%g o, =o. 11V ﬁ@m i’[f?’}@i«’;?ﬂ@
result

Vo, =0 L0 V = Z&? = 2mh - BTV = [ 28 mA
Pksz
2 Vp, = (0.026v) (n [ L2ImA V& 0.T56V
g%ﬁ“’g%};
Vo, =0 756V 2 Ip, =2mh - 0106V = 124 mA
[ kiZ
= %*’g;f =(p.026 v) {n [ (24mh Y x 0T55V
13955%@/
I k2

= %’IE*V% =p. 055V

S =015V
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. —_ "
Te=bmh| hssume W, = 0.755V ﬁfﬁm previens

resul

b, = 0155V 2 Ip = by - 0755V = 325 mA
[ &
= I, = (.026)V 5%{ 3 25M4) 2 0140V
3.554‘&%

o A ' #
V = 078V 2 by = 4pmh — 8700V = 322 mA
€ | k2

5 Vo = (0ozey)ly 322%%) > 03V
| ERTRE )

oo Ve, 20780 V

Nofe . #As Ix increases Io, (nireases j;w%;‘jg
(Vo /7 g) Stays  pelatiely the Same . Becauase
ol fhe @a?gzﬁeﬁﬁ*@! &Zf%zngzjm 17 The
jode once en il abserb as jmuch
/ — L ;
curienT A4S pecessary to Séﬁ?Sfy £Ci
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25 ? Given D, =05mh whey
i % T, =i 33 | yf"f?
L® ig%ﬁﬁfz_ P Lo 3mA, find Is.
L l

This means éfi}s = (f X fi’g;j ‘%’ O .
08 ma)iks2 = 0.8V

if

= Ts = ng”ﬁf?(? {kw%‘g/é«’%z
= (0.5mA) exp [- 3 %f/&szé;d

| i1
% 2.17-10 0 A
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. . Ty
Yo (x%xf'@g sy X[z;
R Ts= 3107 °A
i @ 2@? ii??

RPN D, 3
L Ford T,

Thie can be solved dvecty with  special
progfams or  qraphin calonfaters. Fs%@f;@@,ﬁv@&j ;
one Can sdve  Ahis E’mf’a{ﬁfzigj ,fj hard

Asoume Vo = 0.8 V.

Vh=03v = (Ix/?i) =V, =08V = 0.8 mh

g, | k2 i
2 Vo = Yrln Kz 20026V {nf 030
’ (\ 193 ) (4} }
~ 044V

W=oquhy > B = 044V = 0T wmh
ks
= Vp = (0.006V) /074 Mf‘-)) ~ 0152V
310 A
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N LA Dy = g w2y = 0.142 wmh

| es2
;;Z}} \f;’t} = (\@n f}?/by} L"g} / %}:"5 Q'g&%ﬁs‘} ~ b g;?_sz
I Y
2 o %;’f

S D= 2(0 ez md) = U8 mhA
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Zl. Given Ix=1wh => Vx =
L =2mh —> Vx =] 4V

& v

- i | Lind R, and Is
J
L, = % - Wk, (KeL)
&j KVL Ve = Vg fy}(jig} = Vo {n (Ix — Yi/p,
| T, —

= (t2V) =(0.026 V) n {(Ew@}”@zw/@} —

+s
(2mh) {3 v‘)/fe;} 2

Is

{g § 3{} = {@@25; ngé’? [

@-0: obv =(002V)ly ’zmémizfv/;e;)
j»gi’?*’% ~ 1 Zkfé@;

2 Ry= 120" B 14 5 k0
ﬁm@ o026 ~Lmh

) —1.8V
=1 gfff %%}"E {Em’{}’ ii;) jg?*fi 0. {iéJ

Z“f ,_”%@
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2 é Given D, = Dz with
- -
IE /i\\ ?%éizgﬁ ié} i
%\ \ ‘Ti}z }:‘?’35{ é’z/é?f f;f"!’ T =Zvhh
Cﬂfi ey {‘ iv;fff gu ;’} fh{ (:‘;{f {g,ﬁéé’s = I}} |
= Iy - V& T where Ik, = voltage acwsk,
R

>ty = 2% b Z2) = 2 [t (]
%Ii? T, IR

This can be solved olirectly with special
P?fg 2lms  or 7’;’&4{)}1;;’7 calculitors or b y havet
i]@mfifd j

Assume a W, | caleulate To and  re-iferete
on hew Uk, '{Q <Vb,) f‘fz}ﬁ’} kxx @ﬁéf?{é, mest
5{{}?5{5‘5 55?5%1&532“ at Vo » ﬁé’im}?e izg,
=4V

g

Vo=l 4V > To= L- Vo = Zuh - L4V = (39
" g‘g g-‘;i:;?z

D o= 2V (n/lp

; (3-1’5) |

= z(ffm;){;q(f’%%é) ~ {49V
5itp A
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b = [4av 2 Ly= 2mA — [49 = 126 wmh
g 2 kse
= ?/”gg = 2(&0“2@1;'){&3(1(25& mh }A‘: [ 48V
500 A )
Vo, =163V > Iy = 2mh — (48v = [ 26 wd
2 k{2

2 Ve, = [ 45V

L@%mﬁ@ acress R, = 48V
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T mg}‘g*m%f

Io= 5-107%A ]%r
Lach diede.

- i
Q; i %DZ& N |
| Fnd - R

T ‘ ,
T, = ix-Ir, = 0.5 mA

f&} =0.026 {yf 0.5mA
= 5eig A

X Oy Vv

=, =V i-sf;(
- Tx,

= 2W = 2(0T8Y) = 2 87 k2

;e:«- &g Z-‘liﬁg =
Tn 0. S mh

Ig | R,
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A

-+

(@) Consfant- i}ﬂm@ﬁ@ model -
Consider jﬁ“ the extieme cases - ¢ when
Di s ﬂi W? have the j?o @wmqs
7t T
@ gj%ﬁx This Mpi% Ve Ts linearly
L= F%’ﬁﬁfcrﬁﬁﬁ%{,{x o Ix

When D s on Vx5 froed (é’bﬁ kvi)
b D ( Vb @N) T’lgs mf;pféﬁ that au

ﬁé’%@f curvent fow T canneT flew
’ﬁf?%’"@vi?fy ?; ; which ~means D will a éSé?i"‘é
all the currents 1o :Sﬁﬁﬁfy KVi.

7 S
Vx i {e{gﬁagﬁf biased N

igz;}e?é -+ -

& 3
Do feverse-hiased
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) @x?%wf’?ﬁ? mode!|

3 : _L Assume Tz ﬁﬁ%}iﬁ ihle
%?@éf}q %i? Eilg »
L L

When i Ts oft most of Tx fows through

) 4 ﬂ .w\w’kj
g?a L\fé'/}@}"_? E; LS f@%*’}; 3/35 (: Ei‘x’f,} ;f"i?{'iz?#vg

this rel zfﬁm?gia{f;

Vp, = V=17 é?}(}fi = Vr by I - _‘é_)
Ts Es Ixﬁg
D Iy= Ig éf?ffivﬁf/y?) + V}{/%g
& Ioooxp (WAr)  when Do s
7% rward = biased (Vx> V7 )

Lt Ve x Vr {@{J%’/;%)

VX &
: %1 Tx) v (" (}:ﬁ)

3 L

I, d@m@ naie )

< = E?*z)} Ep?
™ (small window)

reverse-busd
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