]C‘: SMHi
|
R= =& Mtz
wﬂ:&é-ﬁjl& Lé-‘?.. = __,OL,L-—j.O:Q
Y2,=24- 410 Y2.= 0029 +40:¢

C >
e lO(LCLUﬂg 173 %d‘ k=4

. moke. Guadorachene G = 25w U™ (Hoo )
wae  Sem éc{)uofu}nﬁ gt G = 3,4915’.{)“ shabil iy

w'm.puﬂa a.%nk‘(’L\M stonts ot G = oS

mengases G T ad sterun,
% odendde Losawf b, we mud gu udidiie wathod
o caae o% %(JL(L‘OCLCL (et ean) lJ;bP'«Li M&ad‘lpud—

P calde %au < k3\'\ - .ji_(:a{.z_‘
Yzz ¥ G

%ou‘r‘ = (37.2, - th, %zl

KRR

365



- RAN
Joo \o » —
Hioaaale |

Conmdon. Mo cermmmoen xac: ram £16 o Q,wnpi},f@b whote 4 - ponameters e § R ;li
v _ I_;oo ™ '{
e3 T -
P - S moe o |
&) bddl a "Q.Pac."‘rov (fesd bacik) betwenn taz pul amdcl cutpid™ dermimels o LheT
orethe Compesite  poancivnaters f{I Lé,. = jiomT
\ ~ ~
\{ ] }‘ 100 ’f‘S; —Ye _{ riOO-‘rJ'-] -—j}
L= F=ge *ye b f—m-50 0 G
. : ) - ) b —
B TL shia compasﬁ'c. Ovmp!\'{‘u/\- s conneched & o sounce acim(%s:omuz, \’JS—(J’D’"
whekr & Your 7
. . ) : G p—at )
\ o Yo 821 A = (“J‘,)(‘q¥—3f> - (j"‘" (Oi)( =31
ouT < Jzz T - N . - ) o-}-'{f('
Yo +Yg 100+ 313~ 310 10C*+35
. | =9l .
= { <+ = -"(~... 05"_'? — 874. Ol
R 100 +3 1 I el .3") 3

¢
{©) Drew the finmad c‘.\r‘c_u..«&‘ snouanlfs M. amd .\{5. Den'c s\qow biae com PONERTS.

r—~£:

Q. . -t

YOUT'

O3 LLATOR

@) Sugges‘r o. wae fo s et ?

366



R.E. Amplhifier des;ﬁm (uncond.\"h'onal\us Sﬁ'&b\e)

IS S
0.2 §
LA
N V- ]
INPUT NETWORK STANDARD cE AMPLIFIER

DesieNn FoR = tomHz

BwW= z2mHe
S<c o3
S0 inpwr omd owrputs 3
TRANSISTOR |y, = (6,3+ 46i1) 10”3 o> Y= — 4081 lo}

Y2y = (B -5t 2Iwa3 Yoo = (1244 19 107

STEP 4 Compute Linvill stalality factor
Q= _(__éjz- Yail
231 g Re (Y12 Yai)
Y2 =(~ 4 0. 8x ‘0-3)(33.6-—::;‘{“{72)7«0.3
= -33.58%1075_ J272% G5 < - 35,8 1072 427 2x%i10"
lgntul= JEs8 1@10)? = y4axic”
R (5‘2324) = -35R8x1007°

b

367



| @
drop all Svwpovents for comvenience

¢ = 449
R (8)24)— (-35.8)

= 4'4'?
.86+ 35,8

= 0,854

Sixe C«f ampfqﬁér s unconcl:{-‘oma.ﬂj stable  so

cles‘cxn for Mmaximum Qeun
Compile  Linutll -ﬁsufu. of wenk
Con = "(}?_t‘?‘

STEP 2

- [Be-§92)x 57 } &
991Gua- 2 Re Ly ) 4e8%153)(1.24x152)-2,(-35.8% 15°)

- (1] G3.6)"+ (442) )?_ _lss52)"

= 34.8
4(e8 Yo2a)ra(s8) IeBLTTRG
Cdnopdtrg A Pomm(-SJ
_STeP 3 Compule monimum %c";“
—_— A _ =+ 1—c® c= 0.85¢F
Amas P, max < oz S0 where C®= 0729
l— -J\-c"-___ i— 41-072.9 _ d=+o2at' _ o480 _ 0.658
c?.. 0.12-3 - B .

0,129 o,729
Amae = (0.658)(34.8) = 38.5

STEP & wHot are load and source. ferminahims for maximum gain ¢
e —— ~

_ L lz'.' B+ maAax
Qo = Q'su U?Sn %ea - Re. {‘j*zﬂv)} e l%“"g & 12—] : 5

ﬂO‘an.GSSdf"l
1 (orrcs@t.‘md R ars
= {(52.66)= (1> I '0-'3J'Z Stable— ompli fian
R (3 X6P) | } P
-6 3
= AG2ee (e )* %16 = 215 %0 _2023x10°T
13,6 %1073 3.6 (4‘{4.39—)
-3 |
%c-.-o: | 32. = [68x10 -3 -3
90 3o T )(z.ozsx;o ) = Loty o= U
(a0.1)

368



Y

.

v E ,
- e, o P,
boT =gy + T Al Ja
Zé',,

&> - -3 -3
= - (a.qa)"+ = 27.2.%10 = —1.92%0 — Z2,0¥10

9\ (&.8)!:0’3
T —392x10720 [

b@o = - E“ -+ g"’“ [&zg?—'_j,

- RG22
-27.2% P
2 (124 %xw073)

K

3 -3
— 10.97%©

= —C:.WJO

- (Laxio3) +

= - (7,07 x0T

. )
TEP & How easy 15 i o tune ? Use optimum values for Y.

— \fjaz,‘:ﬂz,t l “T’c..l ‘
\‘ﬁzz+"ﬂ.H5u LgufﬂL_)"‘ G Yz )

Yt = W24+ l82 + 2,015 =392 = 3,255 -4

l-zs8  -3ma ) 2.005-33.92 B
13255 -3 )|(e8+964 ) (3.255-3 2)-=(-358-3712) |

S=

= 0,bb7
tl

Thia ts T0O sensihve Lo
How do we Radue s? 'ﬂucnlj Aupendent Pcmamef'ef‘ (S T

° ? ‘ ator, two "ﬂ_’s in denommetor o
Thare 16 ona T Un NUMRAGIEL,

N Creaae. f‘ b& c&zc:u.aﬁ:%g_ R amd. hope S deouases

a.ppnopnﬁcc'ce_l_lj. gL_ was ;),02'3-4(0-3, So \ncraas 81_

T Sxio™3 Laoo.ﬂ—j. bk will peamain ¢mstant. 1.6,
/' o =3 . -3)

\{L_ < SXI0° ¢4 (-3.92 %10 ,

S= (4‘4-9.)\ 5‘-:53.612) =0.41€
16.2% - 32| | (b 84361624 =33 )+ § (35843 212

369



Tep b

Thea mo"é seem hke a Maz, loss tn powe gxin Cm@{ A?)m,.\

S sl dees moT imeet %”Q/Q» B inowase. G T F0d 4
2 , .1

le492]1q-43.92
| io2d -4 || (084 4&l Mio2d =4+ 4 (3WB+3 21 2) |

=
o=

S = 0.202 Peceptable design !

Sine The ferminahon (s no lm%en, optimym what (s gemn.
We now \owam' hoaee Pmae Se we have o Use 62"‘“0&2
xpruassitn for  gain o8 e port natwalk (Sith terminatons
quen by 0 = 9073 - 4 3.9a%077
: —

| men—op\-amumj optunum b
2
Ap= l&z\‘ Su ,
l4,,+7 12 [a— Ra Y2
S L..\ [.3\( (Szz-F “\’L.)
- [e3e)* @e2)* )% 1

Cl0.24-3233 L 6.8~ R.z(" 35.6-9 “"'3)3

10,24 — 42
= __AT43.4 '
[108.801[ 68~ Re (~2,87-4322]]
aT143.4 = 26,355

= (108,86 Y-8 +2.67)
= 38.5]

buk 10 log 38.5= 15,85 db
lo log 264 = (4.a1db
The et loss 1S cm‘b} [e4db,
5___‘}_5__2___.:/_ What is the new Yo as a nasult of our new ;m,gu;é?
We CM\MO*' wae 8@‘? jb@O o W’O..*C}v'\
o T B A bf ) '« Ao — -3X8 -
Y= Gu- 5§+$L = 6543 10,24 — 4~
= \ -3 e C(onJUGATE
cr compane T g3 0 N R
Nt )
= B -3
Yopt = { 11.0S 3\7.0'7) %10 _2c8 -3272

T i -



Door = 8022 +53.92) %1073 ~
~

STIR s ZompuTe STERN  STABIL Ty EecToR.
= ot fe&\\3 mwded g trunmsiater i wn«.c;«c&‘“'nt;??t‘»~\‘uj
Sloble

K= 2(%,"*,8@)(%12_*31-3 _ 2 (6.8 + 9651124 +3.022)

Mg 14 Rﬁ—(‘é\?_éa) Y9 — 358

= 3(0«?
So Q/mph:ctdn e VERY Slakle,
Q s’Ma.Q.Q,tQ
sTEP 9 (NPUT NETwoRK DESIEN. ! R, & m\:{mémm %L,

>

L | =@.e7+59.32)x 007>

= %L, R, \f.'” Gt rga.320re
o mjuaoiz Vﬁo.i'c(q hago_

03 ¢

> Vo= @61-3a32) x107

Coen thmgh we Thumle we kmmy how to do Thia let's noviewd

Fa ao c.cnaiga’(:- match  faem o SOQ- gmmdn to TTha fwo- pat with
Yin= Q.67 4 j‘LSQ) x:o‘BU;‘ Euw gy s (s$ o Joppedo
capacthr maturde  we ot namemboans that 1t w0 wmracted o e—
o\ck—mmmu. 'T’,;..,, Co T m'ya& meten “haa Mbwole m:urua‘r
\ramsfamm S0 thto  NT50 cofuds witd ba o~ paredld wnth R
he, N2SOUR, | whik rmust equel e lad emdudfamee 9.67m U™

( 1oz42).

= T76R.5pt

- '
FZwER,  ow (zxiot)( 3.4

o LFC =-(.2Trx GO%IOG):'C—qu'SX,o’\z)

(o]
4ie valus of L Ao we unz &
ai(s*‘:“")‘sro"m’tcr impddantna o of 20
H O.l82|-JH)a.« : ‘
amee from  Faar

=q, 14 nh

This s avery Small ancl unre
+namsfaman To ckep it wp.
wodd, nouastse - from A4 n

volue of §,= omHZ, What we are ;
From<fn mans T steP doum  owa oudpud 1meT

maidnm'qé e twael, 371

e prasomee



t r"'"“'r""“."‘ ==
=] F 4L \
# 3 ? looks b [T & .;;,._,.. ”
T 1 LT
TL we choose O -}nmsﬁm@u_ with a. &0 ] ;mpeécwco /(c:hb we {ind
Hua wpud tmpedames of 103,40 stepped wo o &, DKL The ras dLsQ“Mﬂ
C/J\_c_( L!ﬁ_’, looles fiea W“J’L\A Q«Q‘LLO'QO. Q‘VQ_, ~
| r“w X e 1o \“M

TS
’\fgb R\ . 3 QTR S‘(QQ?@“U'?Y“Q
= ° (30 )(1034)

Nete, that bQCc.u,a.g, oo C-L?t\ \nd-&kt*c./ngg_. ;nwm‘g‘ b &o e C&Po‘(qfd’h(_ﬂ

waunt dacueae. by o Fo mantadn The Sawme. r€imamt {M%U@“Ch\ Ths-
@ of thin et zs dofan mune bg The. roaistns, S'm.a, ~-

o= _— -—T—— Q¢

we howe Q= = weReCy o ) on %u«.r.uw-? Q « R, Fa « caccd
bt Fat e ol neaudtamea. oac would have

Qenip = W Res, paratted C. = wo Y, €
stkum we toam und o O 483 ptt uitth & Q o £0 amd Mc&@zmj

ékmwt@"% %%Ccmmaiuvpmn&ﬁo

Q"go - w, R C - Rz

Q=320 wo(R \ N‘ison;w-m}c_ R, I N2SD1Q.0TTK
3"‘3“ 'FQ whéu&m Mot i we d\Am’fkwc N250 o~

75\ Ry wmlmowon we.c_o—uz&t
G T?(
Than 80. — R! o SO(UMOQL R' R‘ Q16K
30 KQRAOIKHEAOTK

Thisa The panaftef tootstamca ¢ the axd_, the ROAGES NeotStames L Wil
lowen, We cunm Mo sole N?go to get The Yurms nake Of He

topped capacitn. matwetk
276l N¥50 = 2.07K.

(8,100 (N*50) _ 5 070
2,760 N2 S
(c?%ow sD = §71x10% +(2070) N ¢s0

(b90) N3SD = $UXI0°

= IéS;S—
WS ' o now T3S pf
TTha W‘*% The mutwoml cil;snaa—, s mozd simple , S Cis now Te= P
o 38.475pf.  We hane
o= NC :(,12.?(—..)(3%#475’)8 495 pﬁ.
372




The oThat Ca.pac{‘ru’l s

o< -C
e, = €z - 4935 pT - 5177’-—{-’}'
N=-L 12,86 — |

O ol Aetw i L
SR e mow loolks ke - pﬁ Cdance

r ‘ indarctn, ot
Hqu?J— ] {[‘f.‘.@pe& o.‘("_é‘?_o@ s ‘eua'i'fn,

S0 T‘ ——Hapf T ?

coul, szn Stomee

of &.76K
SMepl0.  design oulpd mutwnk

‘ L c whane Ry 15 The panalial ?:i)uwc'v&y

L ?R,’ _— % 500~ Rg st arxs gL Tiae ndcder . |

~ cun First taal W to 0 o S2ues
' 1o poralel At en Tha
Ri—Ca,
—_ . t

= Xs : Y = ;
}Rfso_n_ Gs —9—?-5 Un fo conn Y 27 (ox10®) C

ua gomnal Ro<K X5 S0 we will assume Q710

The owdput caréuit view nedices o

Ro%co

R= R,IR’ whare R'= Q%5

Nt =(3.022_+33¢] #1607 e=Cz3+Cy 50%1912_
;or mq\-c.kmj we M%UJJLL ‘l’) (3 022.—3 3 (’h)v o3
. = OJ (Q +C -
Find R from q as befoe amd  solve o Lo, RC’, 3 4) 15, o2,
Howeuer-’we decided o Mismateh To rec c, S’, Hae smsﬁ-mn{j
We Q‘r\amaccg. Re® 33'-(2-' e, ‘l)L,-(q 339;1) X io~3

We n.aaoMm R= R;_UR’:: q’{\(_ﬁ =1L
we find Ry {on the @ -nelahomsbips
Qean _ Ko €0 Thip assumes o cotl @ =80,

S

—

Orank. Rl R'IR, - 3o

373



- ¢ . 5 —_ ! P L=
@;.::J-‘l—unj Taadr  RLMRS IS W& nank (&

Re . ¢ S
= - L Aunel BB,
TR N
R =(QM i 3313\ 3—)= .€33) g _sg3x)E = 22181
) ' )( 1. 1433 R 3
amdh so\oma R R =MLl we get R/ = 222,59 5.
K\no-u,rvhé de ol Q WE Cam dafermune L.
o R4 L_"‘ B> - 221. gl L
wd — oL L Wo @y .CZ‘H’XOO‘K ioé’)( g0)
= 0,00735 .,Ll-‘

Thia is nek a neabishs Lolue oF inducte B Wz CJJLQ,M:}

3%_}_% batler velue,
L
“fre 3]

3’ < () U%&Q‘&\'({a‘&%‘ o S0 £ Tha 4/1MS‘CWW fms /za.{{n"ﬁu;, will <a§uc. a,
incdetames 0{? O.D@@ PH wluch & mafisties A Jm:w\y{am% ol step up
Z Jrom the oad\ ‘to The, Hramsistor amd Ve versa. s dnawn cthe
dnamSfoman. steps Zi. dowm ‘%» « (octa ofF SO, TThis woudd intreane.

Yo b«a o. factn oF 50,

Both nesistns R amd Ra ara maw wa‘h'pheco bé sv To 8(% The Sort
\oodmé , hie.

So war e tnamsfaman.

(1]

222.59 x 5o n1ed. s
220, %1 Xgo: “oqo S'—

L, mz‘i:’ 11090.5
=i | T &; [T

Tha Mot valie of Lg_ z; +@M&fﬁ the taml ciewd to Tee /uéw
ol tha framsfamee (s O CJAMM UW)MQ RQ (NM el gt {‘amcg,)
is defoad Therg.

. _ Rz
Qe = AN .‘_

Wy Qay'v.ﬂ éz‘n'x LOx 10° X g‘o)

374



Now we moddh amd. Ansonde,

Taamsiam
\mpedcwu. steps up ba >0
odmitlonce steps dm bé’ SP
50 iwoco E‘Qw’fy‘-as ‘IO“)DQ

50
CU\AJ\ cmbuéa:hns'gl \mcﬁdrw*g
3.9 t0~3 s N _§—/
— 33823105 _ g (e)- dun
SO
smee Welg = (2x 0% 10°) (0,378 x10” ) = 138,68
al\ %«uOMr'l‘heS bt W,C ane kmoun amd so(omg fn u)hC

- -3 1
on:: 3. ql);__’; - 63.6(:
= =784 %107¢ + TzizxioS = 7,134 %O -3
. -3
= ;‘fzgflo": 8,92 pf.
Re call R = -—-(-———- 2.
let's 40 back. amd sde fa Cg. =5 w2 Cy
| p— ' = |2 gaxio ot

o G- SowZ R’ T (sv)(2m=xeox 0@ (11 12%.5)
Qq,: 3.556 Pj;
C=CrCad0 cy= C-Cp= 42— 359 = 1530 pf.

Clack 1F Qs> 10
1 = ‘ ~ |§ so assumpton

&= sow, S - 50 (2T x L0 % \oG)QS.e,x ‘%) - s OK.
=3%0 (YoX 0
>§.42xlo g l “0%5
ITR60X 10 33 = 04f
L,z lo4pF % T F

Fnamsista output” vduch, hppecq af 50



Houwona %\UG_Y\ M'Fol\o.umg_, nformation oo™ oo an 19 7‘31:', CLAmPl'Y'% ot a00Mm

= aa+3q m U™ B gpon convenene  (unds CVUL NOT m‘U') G
gm— -3 Yo Gy = - 407 -3 88 * 10 S
%‘&l = 4‘0—5\8§— l%‘kg;l\:‘-: \.-]3'33 \“O q —U
- N ~ 2
= I+58 \g.—.\ga\-_ 4\b X 1070

2

\ya (= 188% 10T
‘3 -3 -
lcé_.q\l_- 3.8 % 10~

Ca) Ts tin Omp\l“:'-v\.« umcmd,ﬂ'lma&.oj S“O.)ole

= lgn_}[u‘ _ 4\@)((0 - ‘(c:'—o,q:.g. \r?_sl
291,920 — Re (é“‘él‘) T a(eax 1o 73)( %10 3)+407 % 13

(b)) W hat v the Maximum Hramsducar 8cun Poss't(ole

& = ,‘FSN\ = 358‘10—3 = 39.¢9
oo

19182 R (Yay, )y HAAx 33 (1x163) + 814 x167°

2 l—-fl-_—Z"-_"G ey I— /(= QQ:L_Q)?
* ) (:922)>
@) s T MP“\C-% stable wlon, \-?s__ (20— ' S0) mU” \e ..Lg‘.f.ﬁg') m U
is stable from @) bur -lebs evaluate Méw%
K= ng-. +35-)(33.L1"§Ll.\) r_&(él&-i'aol(.l‘*‘"g)
Igragm |+ Ralguya) 41— 407

QT) max =

(39.09)= 52,8

= 23.3 (V"“I stebe! )

(D Whaxr ore Y, amd Yot f the akove ferminaten s

n= Uy 1 A - _i88) _ . .
) A AR
Y = 2430 10

“Ugur = Yza - F13Ha 4B (= 40‘7-:\88) |4+48= (-3,4] —4S92
3 ' “+$(J) Ta- 44] 3 b )

goor = 481+413,92
(&) wWher v The tnamsducar Sm fthe Ferumumacthions o% pant (o), Assum

wpud amd ontpuk are fumed bg, adeltonal reactive ce—mq:wum’cs T MuSonam <2
of qco MUz, & Ygpt T_ omd Y, + Y arg Y‘ea.Qcmj

Ar= 48.9s lé,_.\ - 4~Cls )@53(35 83 - "’(.z‘?c,x(c'fG
\kes"""an 1> \J:.Q‘*'Yc-‘n' 20+ 24, ’?;l'zsl I+ L S\ (_th%x;o’a)@'ig""
{0~

376



&

$) TIF the inpudis 4 millwatt rms, what n the outpud™ power ¢ R.=50.0.,

V2 73) > From (e),
waldole Pupor = 2o = U%92)7 _ 5y 57 waths
4+Rs 4 (s0)
-b
PLoeoz Pa A'r= (ano’q)(gga,)): 16l x 10 watts

(8) What i The ovenadl Uslage gaih of the amplifin ?

% Rs ! b Vo - 2315 =0.3b8
V5 R = 3.‘,.3“0“3- 2154 \/5 SpD+29.1S

lgse | _ 189x107 _ xS — =186

No
\V:,‘ - 180'\“ 'T’,__‘ w} ;_;_584- l«S‘-\-jS" - )Q-S‘—&—jB}x:O_

Ay Yo = Vi Vo o ((38)(as6)= 2783

Ay
\/3 \/S V,L
2) tnimg T pssatts o @), wahat 8 T ot pocn for o Ln gt en .
V= a7.82Vs = 27.83 X (O relds.
2 - 2.
Vo - (2182 7('10;D = |10 % (o"“’ watfs

LT L1
Ruano ( oz ’C-hd'\.(&‘e\-)

Proas =

377



A ANGO84 rk power Hramsisto has am
o tapped capaciter

ok 115 Miz, ’Des&'%m
cesishoe load ¢ Oesigm (o @ of Io

Ne twollke st %o Srom lew
g

ouwdpud odmitance =($T73433.3)
ntwork Yo match %ourto T2 —ohm
ok lqsmtz.

‘ ! 1 ot lecic
lmPCdo.ncﬁ.. To L\L%L\_ 'Mpecﬂovmw) henca, £ o

E———"T—__O = | = (,7§J‘L—
d_ «O\)T 5-75" ‘0-3
6 — -3
| L pll jUJC'O‘JT: j@v)o‘{g%m)cour = QA XIO
ROUT? __COWI ' ﬂ CouT‘:gF'g' '
. T L.
Plug amd ‘5("”“‘0? @=\0
= = R = £_ 118 - 1. smHz
Q 10
e = ! = - — = V20 PL
2w RB | 2m(Ta)(LSx10%)
L= A= [ = (o) S b nano Llem"és
T owre @maTsx09)*(aex o)
T
= _J Re' _ 12 = G414
N= W= = Vhas
‘ N
Amez Q10 uae. exack Cormula
= Qp = 1,206 = (03-7 {' . .
2 WoRa, @Ttxms‘xlo@)(l.‘ls) ¢ finel craant
Ce= ¢, ()= (os8pF l3ph ==
2.

Q
o= &et ; (o8 X126

5-5‘('4“{—(

3

Cse—-C 10S8 — |12k

378

= 143¢f, (r“
(N ua‘zﬁf;j,(, = 6aSHf



fur whose Y-parameters orc:
O

hws;3¥ar amph
=TT %7,1--'
andd cud"pwf ﬁm\;\aﬂsyw\«o&\‘wu—

Consdan The commen baae-
Y= TTm U da=0
4y Tiha Ca,{)ac;’t'n 1% added  hetwean ﬂzu._ m.;;u_i'
RS cew\pos:{-e- P‘U\(“m‘i—w ' ch, =1 'CG%B A —j‘(‘ 3
_ [ 77 ¥4 e 1. 77433 ]
(ec. - —_ - —( - y (413 .Q’3
TT-4c +de, -3 3
(o) T+ fn a.wxp\;?\.'m, 14 connected o oo Sewrer cdumitfance g =
whask G Yout?

jaoes“rf

:%&—m&: jé,,g_ (-i@.%)('{‘]-i@f) . @
‘5“4’3'5 77-‘-56.3 +jé’3 - 3("'3—<'3.‘1‘52.—J3.,<;

= 43,42+ 39.5a mU”

é) ‘Dnd.ud The g‘:‘dg C(Y:Cbc\t SC\OLUH\J Léc,amd Lés. EO’V\‘{"S(“W \Ol.afo CC’”LPC’NZV\.I"S

Rt

|

T, cireat (5 a 64.pcu-.:+gJ-c -Fecciba.c.{a OSC:\\l

will esdilat

ator, IF Re (Yor)<oit

379



A BT has The -Col\own:té meaoured e men ewmitter %—Pmmmwax‘ ¢

500 Mmtz: .
éa‘ =t +ja Q= -3

Ya = 3T+ 4153 Y= -14+3S
(&) Detonwune Thi ompomemt Jalwra m.eceAAcmg__‘tc wni f&ada?m Hansistor

-ﬁ:w wmi lai'au»(‘éa.ﬁm we Want % ‘a\wm.\‘\_er- o)

CﬁW\()osHQ., MG‘VM’W 404—4. 8—“;“ ‘aé’«

| Ycom@ﬁk :[8“ ret gla B g f ]
g‘l)"%jc_ Yag + ‘é.{.

Thoratne — écl— %_; =0 fn M\I(&Md\&},\'&n

- .&'
de=73 -3 3
.o ug —\Sx\0 = -
This 13 an indaccton o U Jd @mrsx108) L

| = 0, 1S9 ,at-&.
.28 X 5x108)(axi073)
‘,("l DMJJJ o A-\.;m_p\:-e. tommen emitter wpl:&é/\,‘ YIS ; '\H‘U"'na&\ﬁé how Hala
- eedback natuort. (s connected Tto e tramsistor
| L

L:

R\.oﬁrb

bas
wwatle

de
szg,i +

@) Whakan_ the. com pOSCt-L %—Pa/w,
netwetk 7 ‘ . ‘ )4'-‘-"35"0 .

b (&) Y 44 3al —ja  —ia+ge :): | 8

) e Q23S + 563432 _\+$S‘——3‘; 235+ 3iSS -1+33

madens o the +ms¢%fof_a£__c9 umilateral (2atem

380



A BT haas The weaoned, Common em'iter %-‘PG./\.W s. Fou W‘?‘**"*"”&’“"O o.ssls*'&n(i

n= 3.8¢545 3'231‘ =(~232.863 -} |03.2_)xao"‘°
Yz > —,03-30.% \2‘15&1 = 105,92 %10

9= = 'QM_ - 540 Sue = C— 3,98+ jél-s?)x to-‘a
37..-1...:—-.\-&50.8 “3'“‘37—7-2 _ 4‘15’“0’@

@ T tais amdistor Unconditimelly shable. 7 (9) Ts 1 shale when fef= S04

evoluole 9,8,‘%22_--&‘(5,&52‘% .;2_(3,8)(-—,;).. &(.;3‘@-3‘103,:.): 23.07 x 10

o= 191292, ( | . lesi42. _ 4_5:1 > | so framsistor s
R%\\%‘LQ_ —”‘R’w»(élz%u) 23AO7_ : . COY\d(‘\’“O“Qn:S s’('&\_f)\&

K = &(é&’r%s)(ﬁo{-g‘_) - 2.03.8420)(~1+20) T~ _ 2(23.8)(14.9)
: }%17.‘3:4]1- Rao (%\1%1_0 105742 X\ o 922,831 10° 8a.09

K"/;.. LS <0 fomsizhe 9 stable,

381



Now o T dasigm o- unech w“’v‘m-m’\-efmmm amplifan oo shown below,
T tnansfomes mordhan the amglifen & o 75 -ofun load.

+6
foom  doke tables
4 Qi— E}L’ZSSL Yie= 24 _:')L-Ho (%:. lcO
‘ ‘ ‘ Ej‘&: —jl
38

- 2N 548) Ye=2a2+43S o ot

i 300 MH2
3Rz 1}'0:3«:‘@:’11%]} Jdie = 35 +34S
j’ ~ 1 \gtel=51.88

@) do o de dorigm o ‘Pac'sz R, R emdl Re. Use Veg=+oV, T =lomf,
VQ: LY = Quolts

- \ _ Quetts = 200
Re= 4= %\mA

Te= rVﬂpg = loml- = 51mAq

100

23

L I :.lmA
R wae

( %9.7 Ri_:. &M =
R2-

{imA

(B) Eveluake tue Unille slabildy perameter, The amplifin & ts
opersi ot =20 MHz, Ts necandany S evaluate f_ Stern POAQMﬁU‘?

ez Y| Fedu= @i-j4o)(o-32) = =Ta-34¢
43~ Re(reygne) 23i90= 2(55X23)=15:4
= JE)* +ue)* _ 0376 of o
T4 & qa C erg <) T ety skble

382



Léle..': 3@4—3' lo

Yo =~ 1
Q,:L Yre =1co-jlo
S— Yoz = (445
I =T $, =100rmHz
|'nr:¢f R= SMmHz
Q= 200
RB= QB\\RQ

Assume Rg is fan 4
bgpqsses Re iﬁoo n%e@_:”‘ Comn ke rfugl@d?d, Asune Ce properly

(3) Evalust Tha cemndex Zin {n Qg‘ leo o NQURE-SWA S RL: Spse, YOLL W\“é \n5+eq<j
Cualuate Y i gouw wisd,

te Yna : ( (004 )(-')
= |K =1 NS Yie = (Qo+4l0)— 100 )8 =3
ERe ¢ geimy gw=die Ye + Yo (B0+510) Q+4s+H)
‘ém*-'(&o+d"°>—(-z+.:3+j‘gi)= Uh13-g03 mU”
@. R =505 = 2owmTT _ , oo —jloo)(.’) _ , . :
v 3;» -—(3-01-310)— (H-jS'-(—lo} _QZo-rJlo)_.(—g,r/_JB.‘ts)
) Pu e s RO i fr (@), What
sveally nten + Siams ' ha W UswL 2RSS r(a), e
W et at Ex,.ﬁfﬂ%\;,, &S “epeoatng ™ 9 e

fn BT Ik Hain Ll'geb e o nasistn ouad tnducton (v FM«HQ'

Soo R~ Soa Tha tnpd leolks (e ao asish ound cmpcfumlh PMQ.H;Q_\
@) Fr R.= S0z omly dnaws Tha equivelent cordudt o The framsishe canpliban
as seen lo‘g . RaStast Mmadwalle,

-3
wo ClN =l3,432<10 ..3
Rin =—C\u Cin = 13,43 X0 = ZL37P‘F
27T X 100 % 10°

R = 391
@ 1L C3= 0,003 |f, radics Hhae RasananT matwaork. of @) te a v found m
e fobles ek P ena oF Chaglan 3 of KBR, Convent el lnpedamcas (adoidiomea)
B apoatonmas, mdietomena anmd nasistonca,

- & = §.q_‘_l. = .5as
= f Rse = Re = 3% ! = 30.65 _
RS = Cn 98, ¢ pt S 3Q@pT 1+ .27S7
' % 30065 CSQ"'CP CQ—.____—SJZ);;“_ 1= 9g,.85% Pvc,

(2000)(48.8%) L

L = W8 — X T o S
T e Pt T 1 s T oG T ot @i e

_ _ —_— ?' =, 59
; Rs 30,65

Re=Rs((+0%) = 22
- 2
383 “p= cs{%@ = 2194 pf,




() Wihout pualushns | desolin T dungn prsadua WAl i s
C,)Clund C. P‘;‘wx\fj cul wWhat G e ol Whet cann be cclu=dd L
at Qach <hso . L\_:’A:\:L'._ i ey & -«aLO..TLE.‘VV:) s e += .

22

2u94Fg

Ib \‘b meéss\‘\a\e ) Md‘dr), Ma' /ULAL&'\—MQQ_ %/LL_‘JAA-—

Haow 2252

384

@



a_ 400 Mtz Funed amplf'ﬁ.ém Usina a 28 S43] thansisters.

Y‘Ol.L.GJLL ‘o d-ulz: o 2u Sua) ’&re (hed o Tha (Ja.g}-f, Yow may sy

Tha- pc.mm‘?-\"fs_ prspa biased The framsister T opende ok \ea
(ssume  gou have A

T. = Cmh.

Ve 9

8

7

W e

R=1K 2s

€4

& =3
33

(

2548l NAN silcon h\gex—’?nﬂ%uwi-j Fronsistor ()
elecknat. dharacerusies s%nm\oo(- min "’%P mox.  unit
de c,urren’c'gcn'\n Cﬁébmﬂ)vc£=4'V) ‘-?"\:E 25 1o 200
co\\etter bos capacdumnce 0 LS

(Neg = 4V , = l00 mH) e PF
emitter bowm_ copuatomnc, a7 LI PR

(Vee, =0.5V, £ 100 mh2) Ceb

et Q= e Tmke arcaat @,

-

(3 To acheve o Q¢ oF 40 With Hwo aralit What muat C be ?
et mual tha Q o8& The nductor b for its Resistomer (semes)to b
m%hg&;u? 3
A, < b0 _ + RTW mu= B=2rwd= 2,8 3%10° nad) /aze,
e g TR
S O _ 2 (qeetE)
fo spectly ©= R0 x o +Con

Srom oa«qm Jee T 23xi0 > T

_ =3
from problem G—:lj‘!za--— o~ 1T

: = 4%o™> -
-Frm 3/\0..?‘?«.‘.’: i@, . _ 4’“0_.3 ‘ SC‘?XV.’ ]l.
j&Cof.*ﬁ e o Coe = 2TX o 0B b
(. Bloe - L bboe o -L Bow A _ - S5E
= TSw 0w — W TAF B T

2TW
= ' e X0~ ~ 3.8X%I0
-~ @m(qooxio®) (oo -0) X 0¢

G 15 oy m%hé:&u W This casa




G = R Qe+ &)
S TRE tCom
62,83 x 106 = R(2.3 + 1) X102
L ¥ LS8 x )07
20 +L5F%I T 2 (3.3)%107° _ oexieT
(2,83 % 10° |

2¢ = 105 — 1.6 Pr
c. = 5-117 p;-'
-Cc;r e eastance r‘L_os:\-'ﬁm.a wndiucto~ o be N%L:%EUC- we need
£ e +G -3
| I— -— -
% FetC _ (3.3%(0 l—zoaax(oB

{o
Jo
NTLS 3030 cams

Q> e - omeed b {’ocmnpbit. Twin c_:\&w.Qo\h:m
W WL

] - ! ~ -
L= sz — < = 2.97x10 ?Henr%s. @

u.)oz (C-cg,'\-ca) - LQ_’TYX%OXIO")L(Ss‘S‘lD'\Z)

Qy > o

—

= — = 405.9
(27 2 400x e )(2.97x:C77)

Q) Ohot w Tha MTQ‘W“Q‘ L(mapencbhéﬂ
‘ aat.  obove )
() Whot G The aleuit vktage %M’

Ay= Mel _ | & 48l x107

7 GG Z.3x10” 31 %@

/

“ Ul R . ) . .
Nele o read \-rj*e_ e :3/)(:.;)\’:;.3

\

ot 4oomHe?

1. 2¢€ %10'3

3 2.23x 1073 = 1.5

386



