wITiLe Wikl Pt gl.l \:}_5‘0.“_ OR‘X"O).

324) @) Sivee K= 1.19 any Az 0,399 [126.5° (.2,\8\<1) THE
BIT 1s unvcord i Tionawy sTABLE AT 3.5 GH2 . THeREFIRE
IT ¢AV BE DESIGNED FoR A SIMULTA v EDYs CONIUGRTE MATCH,
) From (3.6.5) AND(R.6.0): T =08 [0 = oqoq\_@_
FRom (3.6.10) : GT»‘,MJ?’ 06 oR 13, (,3 d8.
A Desien rop THe AmPLFER AT 3.5GH2 is:

TTrTomh
4,

%)\':‘-‘2'4’:'54.:*"'“3‘4'4 s M tK{:\-é.lf,z '13;;0.073-30.67

{:3.5 GH} Som ] Sson =
I J A=0121k <5
Soan. o X 20,4294 4 o S0 .
N 2 soa| o
B s 3
% - u = >
—_ < =

(©) g@h| A 2 1 1A 8
(=3 [ARE AT EAZ 085N [0051A, (0368, 10,0324, Piow A,

M
235 Paf oA, 0,059 A4]0.428 A2}, 037 A 0,114
{5': % Az {&; ' Az %Lf\-"ﬂl;, 0.06123(0.44 X4 [0.042h3 (0,138
k™



Using THE SouTh cHART IT 1S SimPALE To RiMD THE VALUES OF
[ avd [L AT £, AMD § . The vaLuts oF G ARE CALCULATED USIG
(3.2.1), Tue RESuLTS ARE:
sew| [ L Gr
3 |0.833128.5° [0.a34 \82:2° | g quu or -0.254B
3.5 [0.19812)66.3"[0.904168° | 23.06 or 12.63dB
4 Jo.74a1145.6° 10.8181|51.5° [2.957 og 3.54dB




- -64.8
3 25)@)1-\-!6 TRAUSISTOR 1S uu(.ou‘m'noum.\.w STABLE (K=\v. 033 A= 0314\._.._)

Wi % C—;-L 10 =2.73 ,WE aTAIN FRom (31.4)anDd (3.17.5):
IS0 Gy

C\’= 0.18\(32.85° A ‘r¥= 0.214

Twe G\,-mé'h GRim CIRSLE 1S DRAWN
IV THE SmuTh cHART, SeEwsetibg [ AT

PoibT N [1=0.561133.85° qives
D=y = 0.276193.33°

ou'r = 0,86\—33.8 °

From 2.8.3) * lf‘,:\:O Lsuvce (= r}.:)
Hevee: (vswg)

From (2.9.6): W»\" 0.512

&vld

0.5172 ~0. 33.85°
Hewes: (VswR),, += :"'05:72. 3.6 1L20.56M 3385
A DEsien s, Som
sop oo OWEX
+ 13
y;“ T -—L—-P
-4" = e
{=0.216\333
(k)

GP.MM’ GT,ma,x= 19,08 oR (2.8dB
Tie GP"“-* GRiNM CIRCLE (e, @ Point\ oceuys AT:

) = 19 \ _O. 33 8°
Tomars .;t\m dq:)sl =516, C, , = 0| Vo= ?

ORSGRVE (SES PRoBLEM 3.21) THAT (‘ CP way= 0 qs|33 8°
avD (3 Pxp o 13038° ¢ IDEMTICAL TO FMA



3.16) FoR THIS TRAWSISTOR * =1.053 AwD A= 0. 576 |-85.4°
THEREFORE, IT 15 LUMCOWDICIOMALY STABLE.

G‘,m)‘- Grmax=11.12 0R 18.87dB
Grmm CIRCLE ¢ 3\, .97 CF 0.306{29. 45° r 0.693

The GyriodB cowstanT-Gaw Clreus
'S SHOlWIN THE SmiTH CHART. The [}
SELSCTED Is suouw as "1z 0.85(89",
Toew: 0=T% = 0793 \Q&° TR TR
Gizo , GawR),=

\(Ll=04 , (swe) 18.9

ou-‘t

{LPLANE

31’0@\<= 0'53 BT0.524|1142.9° - T {5 PoTEMTIALLY UNSTABLE,

Outeut sTRBILTY CiRcef(3.3.7) avd (3:3.9)]:
C =466’ Amd ¥(20.668

C\:-\o 4B cowsTAMT-GAIN cirere [(3.7.4) AMD (3.95Y): g 312 10 = L6,
Cp=0M\TeE” AMd = 0.6k ! @-43)
) The Gy=10dB GRI LIRELE 15 DRAWAS OV Ih"L SonTH CHART. THREE
vawes of (L ARre DEMTED BY ‘&, "k ANMD ', Thew,
F\. ] D; V:N | pou‘r \P\a\ | QIS\DR),,,.‘ | (VswR)owt
'a' 0.59\9°.|06877106.41° owtlo_ﬂf 0,889 | \
"o’ 0.241=90° 0,751 1100.25°|0,83 -6.22° | 0,89 | ! 117.3
oS’ 0.851127.7° l0.841=83.74"1 0. 889 | ! 11

THE 3 VRWES OF [} ARE 1’~ THE STABLE REGION, Sice c-:\.a\usn" AMDY,=0.46,
(&) For G154 ¢ q.= —Ssss CP-O 31176.6° - 0.402
? P (2 m
For Gv =20dB: % = _10° - (e84 C=l ml__ % ,o 451

243y b
For Gp=40dBi g = 14 _1eq4, G =146\ T6L | 1= 0.66S
v b () P s

Tue G -xsﬂ 20 dB avd $40dB GAIM ciRcLEs ARE ALSO DRAWN

oV THE SmiTe cmmr Tne Gu=40dB CiRELE ALMoOST CoiveIDes WITH
THE OuTPuT STABILITY CIRLLE
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329) @) K= Lo , A= LS8 o Prenmiany uwsTABLE
From (330) 1o (3.3.00): ,
TNPUT STRB, CIRCLE {CA-; 0285 LILE ) rou srn%.cmu.eicn." 0.315|=6k5°
¥z 0.621

Y,=0.6S

IVPUT
sTAgILTY
CIRCLE

STRBLE

g PLANE

tb) From(3.2.3) with ([ =0: (Amd ML= S\ when Nz0)

- \Sz\\t — ‘&} -
Gv ‘_\s“\’t - ‘-ko_53T = 21,33 OR \3.3 AB

) GP CAM BE INAIMITE | BECAUSE IT IS POTEMTIALLY UNSTABLE,
As (L AePRIAcHES THE sTABILTY CIRCLE, G‘,—ioa.

3.30) FRom EXAMAE 3.8.1% Gpopyay= 16643 G2 066-2=7.66dB,

FRom (371.15) ALD (3.7.16) For TE G4=1- ssAB GAIN CIRCLE ¢
o= 16570103 C&_ 0.503 |740.48° ‘r 0.436
(23 ~
Tue vAaLves of T ow THe 1.6 dB caRcLE AREGivemw BY.
[=G2% v ei®= 0. 5034 4o.45% aneed
Letnivg 6,20, II TI ANMD _LT!' w€ OBTRIM THE VALUES of r’ SHOWN
IV THE TRABLE, Tm_- nssocmTc']) VRLUES OF ﬂur ARE ALSO SHOWN .
For WswR), =18 (or IT\=0. 2) L8106 (3.8.0AMD B3 8.8),
THE CEMNTER AMD RADws oF THE (sze) =) S CIRCLE ARE CALCULATED.
Tue vAwes ofF U on THe (WSWR), ,—' S CIRLLE ARE GIVEM BY!
(= cv +Y,, @ » Letmive 8,20, W,AMD 31 377 , Foup VALUES oF
TLow THE (szg\ ’l S CIRwe ARE cm.cutm't:b AS SHOWN (N THE TABLE,
TH\. A ss0CIATEY vm.uss ofF izw, 12| ALD (vswa)makr ALSO SHOWW.



W swk)ﬂ:—rl S

0 lout ciRae L Gy |16 |wsery,,
(807 o[CEodIeNT02761014.8°(820)  |0,6931228 0596 | 3.5
0.8811-2.13 | 0.us\\\16.7Y Y= Ol O45E2T(82L)  [om2128.8°5.507| 3.08
0.59% |“-”'6.°(93.‘-V) 0.7 1203° | 0.4a5] 2 6
ORI GAT)  onygas T [o.004 | 4,05
(8;=74) o [Cy=0.005 383 |4 o ELMY° (8,20)  losaqiRest o
0.399115.92° [0.005\95.3¢° | Yo : o e 'Saq‘_;; 0.501) 3.0
g 1S.99° 138-% =02 0.95130.1 (6,21} lo.5g2130% 0.0t | 2.9
0.2 |-l18.§° (&=T) 10.659134° |o0.59: | 3.39
" (o= | |0 22 (8:72]) 1o cag\uis"lg, g 3,48
] (-4
0,331 120249 6212 |C\ =04 LA 10,3681 -35.2 (8,20') losmn° fo.uy 299
Y, z018% (005 (M2 (&1 o 5a138° o gua | 3.38
° 0.27.5'\:‘1&_0(0’;:“)0,652.@0,5\3 4,10
(8,2 2T4) ) o e T D aaie gl g |35
0,953 |-63.34°[0.541|9%IS q,:OSBIt"l‘S 0.54% -79'1:(050) 0.666(51:3°(0.526 3 22.
vzo.auz (039 496’ (5°T) bo.emaiasa®|o.000 4.0
o O.SSﬂ\:_“_’?_-?:LG,:—TT) omy2%6.510.597|3.97
0.6131=93.3 (8,20 ) o nu\914° lo.ygs | 2.88



IVeQII Lty \V27 g /10, TH|2NT 10.48Y | 4438

FRom THESE CALLLATIONS IT 1S SEEm THAT A DESIGL WITH
fo=0.33129926° 4w D (] 2 0.368 [235.2° Resucrs iw (vSR),=2.19 AwD(VSOR) =-S5




33) @ K=uduw oAz 1J5‘e\""~6° 5. PotenTiany UNSTRBLE
(o) Outeur sTRRILITY e1ReLE: =0,2611-36.2° .__ 0.409
(&) FRom (3.6.6 (UsivG THE ‘\.5\6”) f‘m\- -~ 0,319 \-35 Aa°
@) G\’ﬂmh‘ C"mn‘ 44.82 9@ 16.51 4D
CY)

Gp | ;:&1,;50; s? G‘P:ZGJB
' = 0,325,
'3ed T:—. 0.234%
2148 |{Cr0.28)-36°
Y= 0.34
26&3 i%-o 266L'_3£;5°
' %= 0.39
3¢dB Y-P 0.261 363"
YP_ 0.40N

THE 264B GAIV CIRALE, THE
36dB 6w c1ReLE, AVDTHE
QUTPLT STABILITY CIRCLE
ALmosT colvci DE,

(-ﬂ IVPUT STABILITY CIRCLE CA:: 0.\02.\‘0'7-'4"/ e 0.4y

FRrom (3.6.5) (usiwg THE + s1m) ¢ [, = 0,127 [10 D, 44°
(‘3\ (v sz')m'Z- \VSWR)OK.,: V.

332>ml<- . \"l A=0,368|27.91° U NCONDITIONALLY STABLE
G —?29 oR 7.66d4B G,P_‘i 66-1=8.66dB

P
for THE G‘,:? .66 dB ciReLE .3 = 1,398 C? 0,292\7\8.4° 'P"'O Me6

) The vAwEsHF f' owTHE §.66 4B cirare ARE:
T' C -H.Pé =0,232|"129.4° £ 0,4L6 eﬁ 1
Lz tTivg G‘ =0, ]1' \T AND 3:!’ WeE oOpTARIN
THE VALUES OF r' SHO WA uv THE TRARLE.
THE ASS0CIATED VALUES OF [Tp ARE ALO
SHOWN,

For (Vswr).=z1.§ (or \(RQ\z0. 2),

Vh

USING (3.23) AMD (3.8.4), THE CEwmTER anD

RaDIVS OF The (VswR); "-a S CIRewE ARE
CALCULATED .




te) Twe vast:ves or [, on THe (vswe),, =1.S CIReE ARE Givemw BY
T‘:C +Y-e5  Letnive 6,0 And T Two VALUES ofF [T ow THE
(_vswg) 2)-S CLRCLE ARE CF'LCLH-ATE]) (SEE THE TABLE) . THE

lr'»l AMD (VSwR) ARE ALSo SHOWA

ﬂssocmn:]s VHLUCS or [ OUT

ouT )

(WswR),
“_ P N =3 ét\-é D\. pou'r \rb \ (szn)ou'f

(6;20) G 2053241 (0,637 |A07° (8,0)[0.3n\2%5% 0. yns | 2,9
0.% 123847 0,548 |4T.1° |\ =042 [0.uy8|40.57(g:=T) o,zseli‘;"j 0.304 | 1.815
T

(6,=T%)
0,30\:\\1'7-° 0,634(21.7° |Cy =0, 619219 0,729\ (§=0) oaiy bl 0.3¢8 | 2. 160
\» =0,122  [0,514\-34.¥(@=Mlo a0, 419 | 2-44%

(&=T)
0,689 \ﬂf 0.91 | 34.2° Cv‘:O,'H‘ilf_"‘;?; 0.959|-31.5° (8,20} 0.501(153.7°|0, 306 | 1.88
%,=00M  fonw \:393° (¢ =m{o.32\362l0,4g3) 2.87

(6|:31T/1) _
Q""Hﬂ? 0.182 \.q_ﬁ,_i" Cvt= 0NN \iq"i 0.91“_-15_.3"(6::0) °.5l9\.'2"_'f_0.q3o 2.51

| ¥, =008 lomai -S4 O MhounIlels]o,uis | 2.4
FRom THESE CALCULRTIONS IT 1s SEBn THAT A DESIGN W TH
YL: 0.689 (-160.9° amp [1=0.9591218° gives : szs.uum) (VswR), = 1.8?)(\13\4;&2”;-' LS.

333) (a) From gxamees 3.1.2, ForTHE 6,=10dD cirare o C 0s7237.2° ;=043
From(3.2.9)AMD (3. 8. lo))\urm c,o-c‘, AND oo_‘q, WE oBTAw
Com i lT06° and vz 0.622
o) For (zo0, L’7° 505211092

N=Tr=0.52 -maz R
Tuuv (VSWR) gy = | ;/
For (vswr),,21 (or iy \z0,333) { C
WE obTARIV FROM (3, R3)AND (3.3.4): ot
Cyromting. e Y;=0.251 o
i J 1.' \‘\~ _—‘<-/
’ mapoig of
THE Gz10dB

ciReLe ‘:o THE
A e



334) K=o.a24 , 8= 0437[-133% . peTemTIALY UNSTABLE

Grmeez 15ul_ 8 - 2¢6.6 op 24343
MS6 = 1sa)~ .03

Désien FoR Gp=20 d} (t.e, 4.34B LEss THAN Cmse) -

OuTpur STABILITY cuzc.u: srngﬁﬁ’r";
0 CIRCLE !
C=2.206%0.0 Y=o, 307 ~!

Ci‘D z20dB comsTRLI-GML crReLE! Lcs-wes)
CP 0.505 (40.1° P-o s19

\Im.ues of [ own G,P-zodﬂ CIRCLE!
{2 Cp-r\r‘,eﬁ '=0.505|401 +0.519e4%

THE TABLE SMWS TwWd VALUES OF
(L (e for&:=T a8 }.TT) THE ASSOCIATED

vaLuEs oF [z M) f’m ) AMD (VS0R),, 1. I\ Pave
(GT';) | 005 ()] Ty |\l | (vSwRlpyp
0.25212:2° 0,655 U3 |t [0.6681-44.8% 4,¢eN | 30.2¢
&= ‘sT/z) 0 10.25
o321 \-20.6° (0,607 10%E | | 0,674 |243°] 0,468 30.

Maeripg oF THE G =20 dB cireLe To THE F En Pranve
C,= 0923‘753",1-021'7

TweuT S'rﬂ'Bn.nv ClReLE: C 2168 v,20.679
The vauues oF (vswe),, 7 %0.2¢
Skow THAT THE OuTPuUT rms To B Ineul

srabiLITY
c.:au.e

MISMATCHED 1Mo RDER TO REDULE THE
Gaiw To 20dB . The Deswwer
cAN TRY To RESDuee (VSWR)gyut

BY RESLAXING THE /NPUT VSwR
VALUE LsnY/LETQSM)C;;}‘S), As o
DISCUSSED 1N EXAmeLe 3.8.2.

MAPPI MG oF
THe G,=10d8
ClR¢LE To THE

=2} puaoe I

PLANE

)



3.38) K=o. 875  A=o. w-}s‘ 160, 40 ;. revmAawy UwsTRBLE
\Sz.l

- 3.! =24.8 orR 13.9dB
\5.:.\ on.s

DEsion Fok Gg=10dB (v 39 4B tess Tham Gpee)
INVPOUT STRRILITY QiReuE:

- - 0
C =3.303|-1173.2
Gu=

A=10 dB consTAMT-GRIV CIRLS (% =1.041)

C 20,296 |-113.2°

msq =

, \;_: 2.392

, Y = 0,73
Vm.ugs of U ovrne G 0B cieene :
\1 C -\Y‘Q} '= 0,296 \-113.2° 4.0, quj"'

THe TABLE SHOWS TWO VALUES OF
f' (£.¢, for 8,0 ﬂub 6= E) THE ASWCIATED InPuT

VALUES OF r‘,\'}m P:.:u “-.‘)-t AvD S108).y, - STABILITY

[ eLane
CIRALE
S/L ﬂwr (v:we)m Cen | \[‘,_\ v Swg\c“
( |:°‘
oma|=46° (0,405 70.8°| V  |o.seslunef o2 .1
(8,=T12)
0.755\12.2° o 0%\\33-5° \ o,gzq\-ﬂ\.‘f d.902.| 9.1

MaPrivG OF THE GaziodB ciRee To The [z -Tler PLAME:
Co= 0.646 130.9° anp T, = 0,566
OUTPuT STABILITY qggu
c.= Q33|-'+‘H° =10.19

THE vAwues a# (vswn,_-,,ﬂ\.l SHOW
TRAT THE IMPUT HAS T0 BE MmismATCHED
1V ORDER To REDVEE THE Gam To 10438

(€e,Gz10dB) . THE DESIGMER CAM TRY

4 o~ OUTPUT

STABILITY
CARLLE

- -/
To REDULE (VSWR),, BY RELANMNMG ,
THE OLTPUT VSWR,
MACPING
OFTNE Gz)o N

SRAEToTHE T f pLave
Q.'-Y;ur Pranve



336) (Q) de MmeDe _ 24V

by Npy=24h = gV
™ yftlok : R l“'&“ Rgzsta
Ren= tdlliof = 3240 =100
Vru= aftn 0. W*IR (TexTe) » ¢
= Vry=0.7 _ ’
Iy ﬁs_ Yo uA R 3uba R4 4a
..(sI = qmA

Veg = Vee = Te Retfle) z 24 -uymzskab)= 1oV =
@ Ay SeoMHy The O LpF (2.2-50,0030) ALT  AS SHIRT cjaeurTs To
THE AC SIGVAL , THUS RFCe ARE MOT LEEDED IV SERIES WiTH THE l6RA

AND 2.5%n RtSvsrons
The 100 nH inpuetor (2L = 4314 0) imPedamce 15 ABovT (0% oFF

THE ResisTAMCE of Ry=wka. Thus A RFC sHould B€ WSED 10 SERIES
with THE 4ka REsisTOR. 306F

(d)  ac MOJ)EL so pF |
@)z =_ =-46.30n 5°-“ H s
scpr 12“500]0 5016 n- \°°“H 25on ::So-n-
-gﬂsoom 10010 =4 1% 2 g

Uswc, e 2N eHRRT IT s SIMALETO

CRLCULATE ¢ }n. L. 0|S+30 o}s A
AnD =0.01 6S.8 Sllhn.ag\_\l - 1.0S - 30 W

ARD \“._-o 06 L-6!°
3.317) @) de meder
) 20= T R +Vee
or R =20-19=2%a
S
\’CE - I‘BR%* ¢.n
QB‘ 106-0.1~ 186 f<.n_

LL) UE Fok R
This Tvee oF D¢ Bias RESULTS 1v A LARGE VAL B -

) ac modeL Ty 30 F '7opF
v
m§ =jooMiz2: 2 = jwm
-‘3’7. g 2 -1 Sat '-lonH TonH son
l‘le.n. r
')onH ) b= +

Usiwg THE 21 St cHarTOR
SIMPLE CALCULATIONS WE ORTAINV ¢

2,2 35144820 of [h01USTY; 2 q‘l“I-\-é\'lS'AORF 0.9610° |



3.3%) LeT Vecz20V | Rez10%Vee = 0.1039) _ 3000
I 1om
Vee= Veg + T (RA Q) 5 R +200= 20-10 25 ok Rz 23%n
YW

For @ood (5 STABILTY LET R‘YH: GQE — 106Q20) _ 2‘&&

Now= TRy 1075+ T Re= q-;y‘; (2£)+0.75+ 4m(200) = 1,63V
1

R.= Rm\hc - 23R 20 79.2240
16>

R‘-'__RT“ = 23 -254a
: L= Vufye e "&\ - (L) -é

3.39) T towmA | Let I,z :zownl\ﬂ“e., I, :1 ..IQ-. 20m-1om=10 wA

W Rz Q15 05 _ s l_e-r\lcc 20 V
I, 1o
Ry= Vee=Vega — 20-10  _ 500 N,
I, 20m

For @ood ¢ STABiLYY LeTt I XR -201%‘ = 20 \om - :z.ml\)
g8 {00

-8 = q'LQV

R = Vu.-\’san: 20-9.25 - 5,31 ka
1%‘ 2 .
R,= Vg, _ 225 _ y> &
=3 2w -




