A Harnale ma.:d-uv:m&oot: m,\cu\uhpgl‘l5 for small Ao 1 ~ B

! l—et-Da
F-br' 0’3( =D'?’U
Lc = f_ orols m.c hﬁ ~ Nol, ﬁ
IomA BT\ Q-E.D.
Lo = D:90ImM
Fer .LC."—:' [D/‘A. 510
- -036
1ox ™= _ aLIB%—.:TS—— qv
lorro™ B= 6o o 2O~
Ups = 0883V d
= —...__-—_:,l—_.__ I:;-*- ﬁ Ig yau?-fs ﬂom
S0uh = 6OXSOLA +o
3ooxs:g,,A

l_iﬁg' = = 3mA fo 1Smpv

F :_;%.z-—} Lorr o —> ol + Aol
P“‘—‘F‘!‘AB Te = T +Tp rang4s groWL

=.3.08mA I15- 05k v

Frhp = oL+ Aol f:.oQ.u#.{-brh?
I— of- Bol
Max Pouwer = 9x I-Crmx =9yv/<
AB= oy Ad _ = 138 mW v
l-od-Nel (I
N T SV 5.1
DR .
. Be /Ur
f,c," :% Q. /
M + M -2 5-?‘/0'025
= B ox —L__A:HM texio™ = T5 e
L - T =~..> Is = &-9) KID_,S‘A
s, : £ =le_ . _io | 0-990
g—g‘ - M . ! - I r Zcf-(,s o+ o-|
ol — b ;
B | — B= -4~ = 102 - jpp
La (2]
= Add | —od + ol
ol. |~ ol = ol %‘— 6'??;:‘!0*515:
= ek i

3 . -
KL [=2 — Aol "-;ég- = -9/ x [0 .?h



for le= om A

Uea = D- 635V lomgair Hio o
2.5 A Uea = 0-840\V -JFe [y
Tir= Lo e
- 102 eﬂ'?fo-ozr
518 | B
pto

6 gy 0™

o v

Te =2 oo
l=ole =10 . 10=%0%~A"
" —_—

_&rux\ = Ler . o 1-60% ¥ 0~
) Poaa2 e baryx 07
te=lele= 0:9imh - 233 ines lagr
_ U
. Vee
—1-sV Le= Ls e’ er
904 == e safo-02s” 5-20
Ve=Veg = 0-€0R\J v
 ® Trmroet o
For B = 1000 o pr—
2 = ‘—BE;J:E: ’looa:r k0 = 9 f?mA-‘/
= ® 12V
8-b kSt
| 519 Vo =~ 56¥ 26 =2V v
—O =
v
\me, for g= 1S Yy yy Y2 T-nres ;7_:-;’
+ ~ N . =i 1—{0 - . v/
_D.KS\’ — le = @1—1) la 24 kSL ‘L YTl 2Smhi
\J -
Ta e lo = (@) le ~toV
[, = AR = q.
‘“:a Lg 6 O QQSA‘
C.OLlC\J\CXHV\ﬁ Te Ta= lmb  Loxv
~ & ] d—e'g
Le = B s = sy € /‘J'.l'
IS~ = o ¥/p-02§"
T ¥10 = T iy
- o-(o
T, = l-eorxio A = Do b/

CONT



@

1oV

Sinee Lg=0 5k

o 10mP-D-imbB= [
Q'QM& '—'-ig_

. - = » oo
Le = I since In e, p

Ve— 0% +#I0 _ 10-Ve

5 s
ISV + 129-§ = 50— BYg
V6 = “4‘4? WV
ey —o\}f_ . .
Ts = Ye-o-3+m e ko ¥ levim=le =3mh
s
2 TH-4FS -b-F +D =1t-965mh
S . Je= 31 =3V
le= 6-3-3 _ 2.3
fa]s] 180
5"2' ﬁ"" - i:_t.'.-' - 3Kieo
La 23
—_ (2=
R =32 -i-ggg
5.22.
=]
Ve = I5-5.xle = 15-Gix 2
= 1{-3!

~0-3Y

v DRSS L,
!L le=le*= P ma l'“:A'




Uee (V) 065 ©70 072 ©73 0 74 [ 5-40
fnkrapt(mi\-) o2 bys 322 Y3° i

Slope @*IV) owor o015 D032 DOUR D-0FL Uee=0F2V -~ (c= 'Smh Jwe=2V
2 4(m \.\)e-e”m"d ez 24qmh Ve = 14V
?..
(0 = Bee . M-2 _ 5.0
6 + J Nie rAL B R'e
6\!35’”'75
5 _____// . ‘
N oo sefirnafion Ue =p.3\
4
Uge= 0.72V R
. 4 . bBOce - 0:3-2 = 20
Lt:c. ic_" i-g
2t Jpe =0-20V .
‘ Le= l‘?‘ZmP\
!
Uge=0-65V
: ‘;ﬂ — cmm,t;fcfcs for Le=LZ Omh
5 1o 5 o
e
W) Do -
‘:}.LL
‘ Uz =2 .20 = Je= gV
Gliag 2 -1-%
= | ; . Tndr the iaTio ,
® P 232.2k Qv ’5 cwvunto J'Oé«J
e e Eady Dollage (with & 5.30
fo = o T, = 33-3%10 = 3x0 > Vas-Vae Iy
24 . o Y* (~L.’;__/ﬂ~_
= 1boV v I-€ , L+ % ua
= A
{-X8]
r;: %: 30 = 3'3k&/
24 +4-8& = 18+ 258-2
Uﬁ U‘q
Ve = 34V
5-39
. o= Ua wrtane T,' s 1 cunnsd
fo= UH/I.'.:, = /&:c ‘ vy near  salialienn >
= .?_'?mﬂ. M&;«L bmo{a.:d . A‘S
@T.= imh M= 200k Itz cadedolid abont T, =1 Toudk

_ = 19§k a— 2 fo Ha abeus
L= :00/444 o= 2;30_? = 2-0ML st— ijum f/ Qok .




5.4

E
| Fuie
e
Y
Jee De Ise_ﬁ r
- T8 °
L
< jr; .
® £
?yie
4,
e BleCY o
<2 ie
8 c.

2 15X ZuAk /E‘SS\JZ. = 0. 224mh v

oo o= I'2Zmh +Ai¢ = -4 FEmA VvV

5-43
~55C. k€ 128°C
Tf.--zoguﬁﬁzp oo 1272 360
L=10mk B> 7% 1 7€ 3272

For Te= 100LA

hup ‘“lg belowd 267 = 187 -~ 10D

= .0
2S+65 : 7/°C.’.
Te abows 26°C = B0O-18F .
P “‘6 1258-2% Hslt

For Le= 1omf
25~ ;ts" .

— =17
lenp- coth aboue 25°C = -;2—5-7?_3 = {4 /_’t

544

B e 8.62%) ¢ 26)

U‘.Ugg bk oot @:faﬂ-/ur ‘) -0

Ga =0 ferms as Upe=0D.

Jeackinl

gf\?i%&h.on
-i— ic, + I‘.B
ves T \rd'
-Is(e_ -1) + _-a_-i_ "/Vr‘)

() (1

21T
d“[(}r ar
- IS Q-E.D i
5. 445

O %f collector
1S open
- S
= Urln (°<&>

= 0025 I 53 = 402V




5-5¢

’ . J ni A .
M ayimize gﬂ-t")“°+ may hode, Now w2 cam 1o de collectsr

Siner WAl ane . BIVNTVy UO“‘O-IT-L - R&bbl' o Swﬁfg dha
cprodrews  wal dow't Sau to sudput u.aaUAdg,, wre aze Mol
o ]ALY‘DI”" l@v % D.oo%j\ v
2o Vee = o3+ [Ay 10'905/’
cm¥  Ke - ________l'og\j 4

557

Yo' BV
j—: Sk
Uo
Av Uo = - LeRe -0.8 x§
Ur Vi 602

Vee — AU = 0-3Y o linad
pram ™o 5BY

~ peak velve BUs = AvVUpe
Vee — lAv U—b,ﬁ_\ = 0D-3

)
(5 "Icﬁf_)" levXSxio'3l:0-5 (
Vs
5_[A-u\f—rl - lkvxfﬂo‘?'[ =037 r li
{
lP'w (0'07—‘5+ 0-005)\: 5-0-3&V ;
i
lp'v\: IS6-6F Nol hv sy . ! o
aune - T S
; 0 Us _ ~LR mmﬁ%& =
oo hv= 18667 Yuv e =
U-‘-anf'

CONT.



Bot Ue=-0-0V & I_..__.‘-\if

l\.‘:owp_,
:o plv = - 100
[ N
looyr.s
= -9+
5. O
Vee= 6N
& \l’ }:c.‘: c's—-:‘—-‘z; ___smﬁ
JL
e Vo = 2 £ AUB
Jr.
Small sl-)mi. .,o«ll?y.a, (7“
AV = "-LLQC— = - _lw\)/u
Vr 2-02% _—

MMM*M‘:&M
i‘i“’“‘“ﬂlmwwmm

war. Rv.

hJb = -t?,ox'bxtb'z-'; AY; for MWae =5mf
Ao =120% $x 167 = 00V Cor AVpz="8mV

Ueing He Liananobor eopmnsnbat
dniderishcs as ia fxamp'eSZ,
for ASae=6mV :

ie . bMdge/ur Sl
3Imk =

i"-'- =z 2e6mA

Us'= 5-366 = |.34 V

Dos = 1-34-2= = — DbV

0D as shawy

For b\fag—:-—sm\j
. = fas
le=3x € / = 2-Yemh

1

Uo = 5~ 2-.96x| = 2
Aoz 2-€H-2 = - SUV

AUBE‘ (MV) - hJo (V) AUS (\f)
Exponen Hu( L neour
+0 5 -D bl —D- @
-D- 5 + D . ‘5‘-} + D b
5V
e Up = Vee + Yce
:VBE'HJ“_

—

@ For  ~moccimmmmn At (7"’" woold
bise ot Ha el
2uce Av= ‘Ic&/u:.- Thie MW

sodvration Ay = Vee = Veesat \fcsrsat-
-

=_l'5—o-3)= f_‘l

0:015"  p015
i A Vo,

(BY b Av=-i00'f
S-Vee

Au- = Vee -Vee - o - o
Ve Vo = 0D

Yee = z2:svY




{C} For oo de cellakor cunnent oJ O-Smk

RC:S:_ZLE = Bk

05

@ Ts= 07"A =

z I UBEA,T_ v
= - s £ e Veg/n 625
b:sxi0 T = 1o o
Vﬁ,-,- = 0 pFI VvV

At can pae Av bo

ovheat ,d-a,‘y.e ﬁfaw Ube = SmV
Av Upy = —100 x 0:pOSV
b fztjuk, 4u;~l wrang .

D.o ‘f‘tuz_oulput’ s o DSV p InL usaM_J

Uee =
0.5V

#) tor Yee = o5
1o = %§'= O-Imh paak

jkis erient o Mﬂ”l;npod bflIc__

(@ :L‘B._: :I-}_[ﬁ = 0.5

- 0-065 , k v

(0
- v
]_" = 1—&,.:_ ol = D 00| hl'h
b= B T oo - 2oiMhe

W) f = Ung - 6005

0-60Ix10™>

Ly

:Sk_ﬂ_\/

G) S akibhio Hoat {oﬁw:

o678
2673
T4 ¢

<

]

e

20 ¢

-

\

25 :

~

i T "I R,

ob F
13-4

qu 3 1

4 Lalm },)_'

b-bbp

AN

o-bD05

o+ 0Dy -

T
s o494 "
- -

+f

| 5.6z |

€a (556)
- e ke Oce

szg—c—e‘w: A

Up a. Vr

Le

Iy

Bot Vee = —icp.

e ~Lle Be. s -X Re
Ypga VT

Nouws % = eotpot currenl _ Z“c
A =
np u*: v \\-n.:xl— Ub_q_

. TR
- %MQL.: ‘_““'*L\'( =
i

A = Ic'/\fr




load Ve hahutn ponbts Nad M.To
obtain  the coovdinales 2 Fo;\nt M,
we solue.  Thoe load line and line
Lo 4o hnd the inbrsechon M and

He load line and linels to fnd N
-I—-;p, Fpmu"r H'.

ic’ g+ ?/iDO Uee ‘:: le=10-Ute
:s -Z’C.\N\z- ?'lsmﬁ' VLF{M = 1-8'5\/

RR_ ?ONJT ,\J
iar. 2+ 002 \Uee gl ?:c-_' 0-Jees

Ve[, 2 FwdV L) = 2 iGmh

m o colbetor consant VarLD an %w&

Z2-9im B
RelSmbk - o~ —- -
G2 mh /\ 1?;, =S99 mk p-p

z-tauhn—-—-u—ik
-0t mb

AVVA e (_pl\-l.(,“b( uaﬁ'u‘q_ varies as’

2-DBY

565

By 5y
ﬂp = owmerdred _ 0
ﬁ facter
toxced
Ra Pt "
v ’ = 20
e ) F ctd 18] - "'{-6*
o2V = 2- v
0.3V - ST

Lor Uegsat = O2Y
§~Tisat®1 =02 ¥
Ticue = 5-0-2=4-EmAY

mr——n

= I - i
Ia csat = "“fzg = Z“I“A‘V




Ve = 2.49\
Ve= 249+ 02 = 2.9\
Vo = Ve + 00+ = 3-19\J

Check : Te= 5“2,'69 = 2.3IlmA
T = 5-319 _ 5.
2 = o-1gImh

I 2.3
==. . 23l - 2-7¢ < 100
IB O',?‘ <
Hence
weare A

Satvrahion as
assvmed !

(C) Ra= 1k - -urﬂud sakurathon

- et tweuil ,,4@_;)

Ta = 5=(Vetr0F) _ 43 - Ve
Re I

5- (Ne+02) - 4.8-Ne
{ {

Ic__'-—"

Te= Tet+Le = Ve
4-3-Ve +4-¥ - Ve = Ve

Ve = 2V
Ve

|

32V

;

Ve = 3.2V

PRSI

Check Tg = 4-3-3 = [-Zmp
T = 4.85-3 = I»KMA-

o = 1-€ _ f’j‘ <106 - o
Lo r3 o s SATUIH

#S AssoMeD

5-F5

Y

85v
@ v
mb
bk

Vou= S—'Z.Ct'b)@
= BYY

o &
Vo= K“O‘?- = -2V

‘L 3_; - 0- 139mat
Ve=l-2+0-7 = 1.:;\;@

Vq = =5+ 0937(5.1)
= —=0.209y ®

\L RO-929mA @

CoNV-



© 5v

®
V3 =5-16(1-965)
=18V Vv

®
Vg = 0-0:2=2 -0y
v s;_ L= 1955 mh,

ey ®

:{Doto @ )
5-9Tga —150Tgg + 5 =0
91+150 v
Vie = -5+ I50Ig,"
=-5+ 150 x (O
914 15D
=12y v

Y= Yie+0F = [-92¢4y v

°r TexTe = 5-V,
33

V= =5+ (S44) 51 = 22wV ¥

v

5.80
@ % =160
*A comsenns
IAGeA)
Iels x All voltags
Vo n (V)

Y= —-0-019%(22) ~b-F
(D 2= =p.019¢ 2mf = —]-136Y @

®Ve = -2 (182) 16 = 232y

) SV

Il ks

5 - I'tx oo
V‘?’ 101 Iq@

= 1-Qpyy
—o-?—\l@

I, = 5-03
L 1 2.2 @
= 958 mA

V:ﬁS—il%lQIE 210
= 2183y
\IS =-5+22T @

==10%%F \V

feop@ D~ [D‘ Lz 21 -0.F =22T+5 =0

Iz = 372 E8mA
® Ve = V5+0'F = —O°'38%F V

CONT



For Te: Te=TgeVt/vr

-fOf Vbe = 0. 600 — Tc=1wA
= L.s=1.032x107'3

{.or Vee= ©.678 5 Te = o.gr:au
VBe =0.302~ Te= 4.¢2.

Te rawvees .{.row Q-618 mA ko
/1’ éZWA .

@ lf Re=3Ku

Vee = 5-3kx0.62uc= 3.14V
Vee = 5 -3Kx l.62u = O.14Y

Thes clrewt is boo sewstive
arowete r vasriatious
as' showu lere }tora 1%
fegister Ecleraude .

Thes desi@u I8 too sewusilive

igus @ ﬁ

te vafria

+45 _ .
e ) QB~?:{-ﬂ—raa
Awmr A
/3 st@= Te
5-a.7 = Tw
Rr 100

— Ra=- Y30kan

Vee= 5v-3k.AmA= 2V

lH}=50: Ic=35-039x 80
430k
Te =350 wA
=2 Veg = 5-3kx0.5ur=+3.5V

tfﬂ’: 1830 Te=1.5wmA
Vee~0.5Vv

v = (Ri+R2) Tg —» Rz =12.3K+
o

@Ztaase svibable S% fesrstors

Ri = 13.3K — 19Ku v

R2=12.3k— 13ku"”

Q;'-‘-ﬁ@érﬂ(
£ Vep=9xI13 = 3.372v,_
[3+13

?’G‘f élte..?c va/oe.sa teauof
(=90: Rg=131113="3.55K0
Te= 332 —0.7 = 2.33wmA o

1K +2.85¢ —
-ﬁ-‘-’f Ve =(2.83)(1) = 2.83v

L= 0.99¢ => Te=2.90um4v

llL Re /s redvced 65 ~7.55K

! 7!
= Re =10 o8
= T.£=3.0%m4 R Ta /P e
Teo = 3-95MA . \/g=(2.33)(')+0‘1
= 3,53V

Ve =9-£.8)0) =_E.,:?__\I



Seleetion of o valve }ro( Re:

The voltage SM; i3 a;reee(.j
froro{w‘:{au 1Vt Ke,

Uo = Ue - Ue
Us Us Ue
= Ry . N..ﬁc_
Re+Rin fe
>~ loec @ pe

lee+icc .1
= 5Re , Re in K2

Fofr au ewilter — base si ual
as large as 1QwmV , th
at the colleetor

SU be Smﬁc X Q.QlC volts.
Thug thePwaximon cellector
valk

e u the {élczsié‘:'ve

ar tow i ll

Ualmax = Ve +o.ol qw. Kc
= “lo+ TeRe +o0.0Mx 1 x ke
0.1
= "lQ +0.25Rc +0./Rc
= —lg +0.35 Re
brO reveut /)a(‘:ufa,&:ou P

[wmx € VB8 wluelis av.
T\AUS to ab!:cuu ML ax {ut ua

(SQI“ wilule O.,Llow: al
ewiitter — base szrohal

as larpe as 4QuV¥ aud at
the s&we Erure Leepin the
Erangistor (u the cui;di
wade we select Ke Hrows:
—(Q +0.35 Ke =0
= Pc=28.6ku

UQ[&&SB (Saih '—'-(_[‘0_ =L L= /L{SL‘VV

Us

5.124

Rerer ko Eiq P35, 17 4
For faréc A7 Ehe pc base
curfeut will be ~o,
Thvs Ehe Dc Vo[éo§e at

the basgse ecaun be v o
directiy vsi tle
Valé'ase - a/fw'aéf‘ rulev

7.5Uv

Ve=15. 0o =
oo +icp

\wNVBE = 0.3
Ve =3.5-0.93=6.8V
—> Te= 6-8\[ = TuAhAv

e

&.8Kn

uc Le+rrle
Also,
[C" U6 = U v/
fe+Re f(e+Re
G.M.O/; .
Uoz = -2 lte. Ke
= "OL,ch‘L",
fe +Re
Thos,
Ueoz = -2 Re , @R.E.D.
Ue Re+ Te
CoNT.



5063&:’50 6.":45 (e = y_'{“ = 25w

Te
aud Ke-= E.8kw , Re=¢.3ky
And o =1 (Sf'ves
Uar = 6.8 =0 g9 Viyv
Ue a.025+&.8
Uez = - 4.3 = Q.83 vy
n 6.8 to-025

|4 tle uode labeled Joz ie
cannected to Srouuo’:

Re =g v
UE&‘ = “‘DCEC/
Ut fe

[5.125 ]

/ZL: Li=ioku, Avg=100 Vv
Ro= tloou, ng ZKu ated

Rivz 8Ku whed £r=1K
hew:

Gwi=Ava =100 = 44,,
Re loo =

Av: Ave. B = 100 %1k =

R +Ka 1K +]oo

Guo= Rt . Ayo = lgk x 100 = §3. 93.3 s,

Y f-RsfS 10K +2K

GV‘ _/gl_li AU'O X IQL
Kin+ Rsr ;€(_+Ra

= IK “xjoex 4K = 3222
EK+2K 1K vl
Pout = Guo . Ry ~Ri = g.3 x4 K-1k

Gv ?2 2
= /HEu

/4L'=JO/)€L :)‘}’u‘.@'ﬁ?[xg_ﬁ:
Ul /R RL AK
= 229 AR Y

$lvry

——

Y
v

T

5.12¢

Reper Lo F'\S P5.12¢
ﬁl'—‘- f00K
Ave= 40 v/v

Ro = |.43Kuw
Kf'v: = Yyoeku wheu £L= [OKwv

(a) (= m‘/,em
= Ul = (-(.a
Riwn JQL
where (e = Avo UL
Ro +RL
. Ave U
Rat+ Rt

SR
Rin Ry
Solvin far

. Ro+ Ry

A
f fet AQM Ave
TJIUS:

{— (TOOK Hoenr P
1{ ==.6x10

) (1. Uu3k+ 10K )
10

Rs:_g

AvaV._lo
=) Usq 3

Rouvt =

Usi
ow the /?6 hawd

U :g.l.o (ES/'
= (-1-6xt

(x
Jf Usig=0:
aide
/7@:')
x ({OOKT FOOK) (b

Ou tle rout hauo/ erde :

Ve = Rty + Auvep. Ur
= Ro.t'x +Ave (-1u4 (o)
= Ro (x+ Avo (+i4U) (¥
COoNT.



5.129

Te=0.2ma =>(e-=
RC=((b+1) (fe+ Re)
F10o1)(123.36+ 125) = 25.1Kw

123.3& 0

Ue = - Re ® Ly
Us fe +Re Ri+Rs
= "_f_?_? x 24K x <L5.IK
(O (12336+125) 72 1kt 10K
= —&8.30 V/v

Ko = Le = g__g_/('up_
With 10kuv load

Ue = -68.30 x 10 =-20vV
Usg le+zy =V
Withovt Re VIr< oupy
Vo =(B+) fe . v
(B+)yfe +Rs

= (101)-(123.36) 2 U3 K 5uy
C(1o1)(123.38)+(1ok)

> Vs (

¢ mav

With £e
Vn'-:(/_l;-ﬂ)fe . Us
((3+1)(re+Re)+KRs
Vs £ 5m[(:a¢)(12395+125)+101c]
el ¥ 123.3¢

Vs £ 4wV

L 5mv

5.130

Rfre; to r,-s. P5.130

Te= Uge - Uge
Re + LB /(B+)

where, Vaa= Vee . K2z

Ri+ Rz
=¢. 15 =3.21v
23+15
Re =R IRz = 15/123 = §.64 Kw
Thvs, Te=3.21-0.9 = |.9¢w4

t2+?6q -

P

535 SEISN

= = 0-99% 1.9 = 2€.8wm4

VT 0.025 v
(r=FA =100 = |.3ka
S %8
fa=va = 100 = 52, |Ku
Te .99 % 1.9Y
Re= RefITm=9.64/1.3= .15Ku
Cwm'= - M‘*:?___S___:_Sm_g__ T
=
Ro=Rellfa =2.2152.1 =2.11 K

e
pr—

Rs (¥

+ ©ovVe
Us & _Uv EmUe s Ro LROL
=

E(’u.-'u-a.leu Eoaitewi b
i

Avzue = us. v,
Us t-f-; J‘:
= R . Gwm (RollR) U
Rs+Rr U
T L5 x26.8x (zoufl2)
(e+].a5
= 8 13 v/V

Ar=lo = Uo. Re

e

e Us/ (¢ Rs+R:)

ConvT.



- Ac=Ue . Rs+ o
Vs R
= -8.13« ((O+L15)
_ 2
= ~{5.3 A/A
5.13]
/Lervfo—?" . P5.130.
Vee W

vege =_L Vee = 3v
3

M%feaémé {:Lce. éase Curreu_{: 5

= § = 45ku
a-2
Ko = 4
b +R. 3
= f2= 15Ku ; Ri= SQKu
£s = ﬂ:llﬁz- 30:::5—1&/(:4
45
Te = Nga- Ve
Re + R8
¥
2= 2-0.3 => Ke = 1.o5Ku
RE + 12/101
Use Re = - 1Ku

The resv(&fué I will be
Te= 3¥0.9 =2.09umA

!4»!0/(0!
Te=KKTe =0.99%2-QF =7 0%1uA

(jW\ Tec =2.07 = 82, 3 w4

VT o-azs v
fﬂ"—'_é_ = lge =1.Z] Ku
we 82.9
[0=Vva = lco = 48.3ku.
Le Z.03

£g

+
Us £g - _Vn
= 5

S s

Rixqalinel T
=1.93 K
Ve = Un .o = R - —QuaUnR
Us Us Ur RstR< *STf?T—
= —|.28 «x 2.9 x 54
1Q+ .08
QTO obtain Vg =-gy we use:
Us v
K= 8x11.08 =0.%9Kkw
[-08 x82 .9

Now R=tojlRellRe
2.99=4¢.3 JRe /|2
> Ke =2.04 ke
vse KRec = 2ru
Clheck: Ve =¢-z.07x2= 4.8&v
while Vg =3y . Thus ru
active meode as Qssvumed.

| 5.132 |
fefer to Ffs. P5.130
Vge= ¢. 47 = 3.28V
g2+47

Ke=42/)82=2¢.88kn
Te= 329 ~03 = 0.c6wA
3.6 +29.48
la)

Le=09920.66 = C.65wmA

SM =L55 =26 mA

.05 v

frr= |100=3.85Kn
26

To= leo =151.5Kn
0.6

CoNT.



5.139

Vee =
o Ri=Te
legw {e=25m~=10a

v T
w}:lax T = 280 =0.75m

Pe oo loe
laan ', g_c_;:-oc (ReliRe)
Ve T Us A3 +fe
A38Uueiue oL =4
—VeE \.5
Us = toltic = =25V
(e (o.100) 2. v
| &.lHO [
+Sv
0.5\0&3’," R
o =4

C
oo
11
Rs
Re -5V

Ri= Vr =500 = I.=0.5mA
I

Ve = 5 - 0.5.Rc

Ucm;u:—_ Ve - O‘QJ(SMA (RCJ[*!K)

Yo greueu.& satuvration Uewuiy

> 0= Ve-0-0lx2o (Relld)
= 5- @.5 PLe
Re+1
5Re +3-0.5Re*-0.50c-0.2Re=0

O-SKCZ”(-{.SEC,}.S:Q

Re= 4.3+ /432 +l0

4

= Y EUYku
Select Re = §.1 Kk

PRS——
o ——

Ve = 0.45vV

U ~ R
Use Rs+ Ri

= _5a2 xzox(9.1{1
Sa+50

'-'=___‘f_!//v

Qe (Rell 1)

For Ube wmax =10 wV
Usmax = ZOowmU
Vewar = 18wV
Thus the ecollector valtage
Swinegs f-raw
( SSS 5~ 0.8V te (0.45+0.8)V
I.e trom Q-23V Eo @.63V

Ec?feféa Ft\'s v5.141

Ri=1e =Vr = Vr = 50«
Ie o.5

To Liud Llie volbare pasu
Uo /e j:‘rsé moéé&&fsgf:

Ve = ke = 50
Us RstRi So+sa
Theu,
Ue =o x (Tetal resistauce atc)
Ue fe
>~ A x ((0okn (/1K)
S50w

\

e.5

= (9.8 v/v
Thus, Ue =13.8 xa.5 = §.2 Vv



for (=UC,Te= 8.3 =2.Ulma
l+18@2
&

Ve=4x2.4l= 2,41V
Ve = 2.1 +0.3= 3.1V

For/L:ZOO, Te=8.3 = 8.54wa

e

l+l_€g
Ve =+ 3.54y 2al
Vg = +6.2qVv

Cb) Li=l00kan //(ﬁ+!)[fe+(un)]
= oo [ (P+) [ re+as]

‘Far(b =40, Te = 2.4lmA
7 fe=10.37 wn
thus Bl = 100 [l 4 x(0.0103 +a5)
= j00 [/ 2]
= [2.30wn

For [5= 200 ,Te=5.34mA
—s fe= 4.5 n

thps Ri= 102 zat (0.0045 +0.5)
= (o [ let.Y
= 50.3 KW
(c) Vo =Ub - Ua
Us Us Ub
= R . (i)
Re+Rl (1D re
Forl =40,
_{_{_‘? = 13.2 v @.5
Us |10+13.3 ©.5+0.01231

= (0O.&£2| V/vy

For = 200,
Uo = 50.3 0.5
e [0+50.3 0.8+ 0.0045

= a2.823 VIV

5.14Y

ﬁe{.ef to Fre. P5. 14y

Te = 5-0.3 = 4.00wmA
2.2 + leo
(@]
fe =25 = 25u
4.00
Re=(p+1) [ re+ (331 1)]
= B0.0K®n
Uo=yb.ve = R (33101
Us Us Ub Rs+Ri [e +(3.8In)
Thus,
L_{? = Bo x(3.3/41)
Us loo+80 a.az5 +(3-3/1)
= 0.430 V/V
lo = Ua/Re
Ce Us/®s +R:)
= (o - (Rs f“fc')
Us RL
= g.43 x (loo+ §0)
A
= 32.4 A/A
£OU£’=- 3_5 //[fe_+ _(ﬂ?_.,
O+
= 3.3 [a.ozs + 12a
lai

= po.776eku

5.1U5

EefLer to F:’S 5 c3ca)

Po=roll [re +loK/B+)
CeONT.



(e) Uag = Ué . Uel . Up
Us Us Ukl Uel
= (¢.833 ¢ 0.993 x 0.995
= (@.826 v/v

[5.4¢% ]

) CH
) 8 % i < C
4
" i 2\»\.\!11 4

fx=zg_‘_c:“w
wA = -E_(_'!_ = Q2.5mA = 20 wA/y
VT 2‘5%\] -
(1= 00 =100 = 5K0
dw& 20 -
(a= Va = 80V = 100ku
Ic a.5wiA
0/1, = Géa = 30 =15, '.;fp

(’HV_ﬁ_B. >a'5 (|+ z_ >°5
Ve 0.25

C:'d'e "'.2.0,‘/&0 2x20 = Y40 F
Cde = e ewa= 30x15' % 20515 =6aafz=
Ct = CJ&+CJ£ = Q, eqafF

FT = ES\M = 20=i0 -3
2 Cen+en) 2t (o. 64+ a.aié)vt'atz
= H.856He

5,150 |

!l/li—e\‘-‘-"- FT/F

o AL Te=0.2wA, Ih -:1"'2‘.5
At f=500MHe , ézw.s
fT- 2.8x80@ = |.28 &Hz

o At Te=4.0ma, hel=11.¢
a(:{c sao MHz , tuve:
ff* Il.6 x8cc = 5, 5.8 GHz

(T"= w1

27 (T +Cp)
Cor+ Cp= S‘\M. - c-u-:ls!: ~Ch
2.T1“f‘r Zﬂ'f't’

Cu (Te= a.zwma) = 8210 3. 0os.15"
21 = 1.254009
= (@.968¢ FF
Ctt (Ie=4Pwa)= Yoxi1o°% -o.ezxa"
27 % 8.8x127
= 1.04%6 PF
(Sm.e.e Cu =Cje + EFgm ,
Cie + 8x10° tf =0.968e x10 % W)
JC +Yaxia® tf-‘ -1.043éx10'? (2)
Salva u 1) and (2)

{:QSeCJe ) Qgela's,

‘?‘SPF Tr =247ps

|&.151 ]

fr= Swm
2T (Cr+Cn)
= §eoxio™3
2 Clo+ 1) x1o™1?
= Y. 24cHz

£6 = fr/ﬁa =(4.24 /150)x 16°
= 29.26HMHz2

5.152

At Te=2wmA the 0’:;. vsion
Pa,rr: af Crw is: lo-2 = 3pF

CONT.



fr - :
21T 210 "%x 100 x 2.8.103

EH"‘ €36 KHz

A [ %.sl(dﬁ)

yo | AnLT R =25k

20 Am:Thuz.%
; =

63.0K £36K  £.8¢M ¢
(Hz, lag scale)

GP= £.36x10¢= An xéu
wheu Anr=1 = (CH =£.36 .Sk

RL' - 4
2m (6-36):106)‘@} A

27 ¥

Re'= 2500

[5.15¢
,eefer ta F;S. P5.159

Kin = R!/[fz[/((xi-fﬂ)
where Ri=33kw, Rz=22Kea

Next —>

COMNT,



(x =50 awd,
fTo= _@_o_= 1zo = 120
wi o 0.3x4Q 2
Rins 2371 22 4/ 10.05 = 53Ku

Au=-Riv . (rr
R.u+23 frr+rx
=-53 . .12 (4.3115-61322)

52+5 :a+a.:25
= —[&.1l vy

=l Ku

- Qe (Relrcttra)

Risig = fl [ox + (R IRz [l Rsr3) ]
= oK Il [504-(33//22!/5)1(]

= 2.69ku
R'e = fo |l Re l/Re = 3aof 4.3 5. 6k
= 2.53Kkun
Cw+CH= _ Qwm 12.10 =
ZTr. fT mo‘v
= 2. :}SFF‘
Cmr = (2. -?3\—4}FF:
= 1.73%3pF

Cin= cCrr +c3)1.(4+ we R'0)
= 1.33p+Ap(4+12x2.53)
= 33FF

fH 4/2.TFGW\ Rs:\s
=A/z2mx33. 0% 2MVeg.10°
.99 HHZ

5.160

Rin= Ryl Re [l On
where = @ aud Qu.= Ic

(SM vt

fwm =200 = 6.25ku
3z
Rin=68123016.25 =4.72€u
Re= RellRe =4.3/10 =3.2ku
AM= R x —gu Re
£S+£:'w
= —Y4.32
[O +4.32
=-32.8 v/v

X 32 x3.2

Ct= Cor+Car 1+ QuRe)
where crm+cp= Qv = 32x13°
2-1rfr 21T 2%
= 5.
Cr=5.1-0.8 = q_g E
Cr= 4.3+0.8 (1+32x3.2)
= §7pF
The resistavce seewd 6(7 Cr
/8 QT:
Rr= (m R [JRz ) Rs
= &68016%l272/lle =3.2ku
Tlhus

{H o~ A
2merthr
- 2

Z1T x §2x107'% 3.2x10 3
= 532 KHz

5.161 +L5Vv

K3=|K Rscma Res=
Us %QlﬁiK

/J—fao ' C/t- 0. gf)F; ((—r~60f3§

COMNT,





