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3.‘) (a) GT: P_L GP P G = \_AV_N_ )P:N:PA\Js MA' \MAL_\BJ
PAVS P-IN PA\!S
avd = PA\INN\ (M &
Hewce (5&(1'729)] GT C M, oR Gg¢ G'P , AND
G‘r-‘ GF WHEN C\-‘FIM (OR\uHew N\A_:\)
Gq= Gp wHen T =(hor (oR wen M=)
(o) G, v (3.2.1) ANVD G\,m (3.2.3) SHouLd BE 1DenTicAL wHEN [ f":,
(t.e, "u-\msweuﬁ-f‘m) From(3.2.) wiTH (’h-f‘m
G,= =il \s \*_t-nl -ylﬂ.s\’ |s, |* A-n
T L A TP Yl ORI S TN
Hewee: N
Gy =6,z \S, l_-\B_\__
| =1 FIM\ "S \1
Gr v (3.2.2) ALD Gpainv (3.2 '4) sHouLD BE IDemTicaL wHen (1= QZT
(1-¢, = Pavwwhen (1=l ). FRomiz 2. 7-)\‘J"1'”F-Rw'r
- - s \" - e U\ \st\
T \\ sur/‘t\z B \\ Fo\:tro:*r\z \\ s"A. (‘ \FOUT\)A/
Hewce: G U \1 :
SRR TS % G

3.2) (3) Wirw Z2=2=7Z  Tnen I:;_:r':o‘»/mub FRoM (3.2.1)

Gr= (Szn\z
(b) From (3.2.8) ¢ p::u = S,, WHEN M=o ,TueaeFaRe‘, FRom (3.2.3):
E P N

T T -
(@) From (3.2.6) 1 [ = Sqq wHEL [1=0 ThereFore, FRom (3.2.4)"
- \57.\\.L - \SZ\\I
AT NG 1-1Sa)
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3.3)@W1TH THE VAWES GIVEM /A THE PROBLEM 1T FoLow S THAT!
From (3.2.8)¢ Tpy= 0.611]160.72°
From (3.2.6) T4,7=0.615|-82.8°
From (32001 Go= 8.575 or 4.334D
Faom (3.2.3)" GP: 9.487 or 9.1174dB
From (3.2.4) " Ga = ‘a.nqs oR 9.42.dB

® Pz B 100 _oasw M= Gr = 8575 - 0.904
?RQ‘_ZA % (s0) / GT" ﬁng

P::w- avsM, = 0.25(0.904)=0.226 W
F= Gy v = 2.4817(0.226) = 2. L4y W
Paun= GAPA\,S- 8.745(0.25)7 2. 186 W

34) Tlzo Amd (L= 0.5120°_ Hewce:

G,z Gqy= V1,294 oR 10.53 4B
G = 22.1%45 o6R 13.454B
G - 21,33 oR 13,294B
3.5) OpservE THAT [our= D2 WHEN l"_o THEREFORE, THE ORIGINV
(1., [,=0) \s Hs‘mBLE PoIvT wHew 1522\4‘
THG "SHADED PART (S THE "STABLE RtGION .

— -~

IPoyr =1 - ~

K<11S,1>1,1S,1<1

(b}

I Poyr =1

STABLE

K>1,1A1>1,18,1<1,1S,1>1
(c)

K>1,1A1>1,18,,1>1,1551>1
{d)
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K>1,1A1<1,18,,1<1,[S,1<1

K>1L141<1,1S,1<1,[8,1<1
n

(e)

3.6) OBseRvE ThAT Cin=Su ween Lz 0. THEREFORE, THE ORIGIV
(1.2, {{=0) Vs A STABLE PoINT WHEN \Su\&) .,
The “"SHADED PART 1S THE “STARLE REGION

~= ]

0 {=r - /T (Lyplane
IN - , . r\l_ FI&MQ
Isul>t, 152 <) | sul>, \S""\>\

3.7) (a) k= 1294 820.3861134.2° . UncomditionALLy STABLE.
(b) X=0.909 , 820,402 |05.04° - PoTENTIARLLY UNSTABLE.

TVPUT {1y 29.21 outfut ( ¥ = 0.19
STABILVTY - ) o sTABfuTY 3 - .
CARCLE zC;L- g.3nste e (C= 108129

L ' LWV STABLE
UNSTADBU ~

T, fuane N Cze3751¢ [} peane

3- 4y



Q) K=1i.202 , A=1.7618.5° s Brentiany wwstapLs

1:PuT YA‘:. 0.51% sou;PuT Y = 0.49Y4%
STALILITY TABILITY
CIRCLE CA‘.O.\52\92~|° C\ReLe CL: 0.239 \-58°

\l PLANE

3.9) (Lo K| s STABLITY CIRCLE  |STABILITY CIRCLE
4 uroeskIFlvoonuy C21251809° (2379, C 23 |QLY®
6 [o.5¢ 0571l v=0 o, C 1WBNLET |z 316, C 203 (1078°
8 |09 o.u3undyz089 C 2169 US26") v 27,29, C=8.2{126.”
10 0,89 fomli fy=035% C=VT2LIS | 23 4a Czumpso.V
4 133 o4 pmosy Caleakiod| = 1.87,C = 308 "

L euave

3-ys



39) @) K=,

InPuT ouTeUT
SYADBILITY STABIVITY
CGiReE? CARGLE:
CA-:O CL:O
[LPLave L PLave
) K= 1 nz-2.41y
Y: O.SS Y = 0,55
A - 0
CA.: 0.45]180° C20.45]180
f\ecane L PLANE
) K= , A= 0.41S
=1.26 >
CA- . - C_L-_\.').‘o e
L, %
\ A /, o
—~ - \“'_
f PLave (L PLAME
(d) K=o, &a=-\
i
Y/ll.: o0 { ‘(L-.ao
CA-:.Oa Czoe

\



3.10) (@) Frem (3.3.7) amd (3.38) : JZAW, A= 5.5, . Tuew,

5 -\o
Y =0
Pt e
AnD }M“ C = (szz S S Su\ &\ \Su\ ) 521 ‘
S0 ) n 1\ S \ Q"Su\) \S S
Simitarwy: )Mu Y,=©0 AwnD )um C
.1-%0 S' -%o 5”
=1 _z0,5[-9¢° - L. zlol=
CA 3 C.= 5 =X

STABLE REGion
[sivce \Sn\<|

R fowl<1]

UNSTABLE REGioa,

R ITTu\> \3

mw\:‘ D\. PLANE P,_ fLAnvE

3.\!) THE seurce sTABILITY CIRCLE DOES WOT ENCLLOSE THE CENTER
OF THE SmiTh CHART wyewn - \C,1>Y, . From (3.39) an)

(3.3.10) WE oBTARIV \S”—-AS,_?_ \ > 1SS,
From eroBLem 3.20 1 5,-A5.% "= 15,5, B4 015, ) (1S, - (A1)
Wewe: 15,3 |+ 1S, ) (IS -1a12) > 1529, \*
OR  (-15,B) (ISu\*-1ar) >0 ()
From (0 : §T¢ 1S1<1 then M1 1S4]
il-ﬂ- 1S\ then (B> ISy
SimicARLY - \C oY = | S22~-ASW* | > 1525211 or
CQ=1su?) (IS (M) >0 (2)
From(2): XLiSul<t then 16\ <\S;,)
{.1:4 ISy then by 5152
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3.12) THE ANSWER To THIS PROBLEM FoLlows FROM THE RESULTS
IV APPENDIX T, THnT\s WiTH C =0 AND Y, ;=) WE OBTAIN:

S S 1 9125,

Cour™ 2222820 apNy Y,z _‘5usal
T \ - \S..\ o \‘\Su\l
A\.so WITH Cgo-o AMd Y,.=1 we o‘g'rnns)‘.\
— \sl‘l. )
C N _S_HA“S HND ‘;N— Ty mAV
V=S \* =155\

3.\3) @) B=5,5,2.-5.5 am Si Saa= A +5,55;
I81=150 S0 ~SusSa| Ay 15,522 8+ S02S,, )
Hewee: A< S.,Sn\.\.\sln\m 1505204 |BL#S0S | ()
FROM3.33)% K51 op (= S l=1S 4 812 5205,.S,, | (3)

WwTo (Y 1oy, |2 \Su\-nM > 281~-215,522]  (4)
(D ivTo (3) ¢

VA Su s, | A 2215,5,.|-2\8) (s)
From L4) " (1- S (sl - \sn\)" (6)
FrRom (S) . Kl-\-lb\x > (\S,, \\z M)

Fﬂwmﬂwm G-t G+ 1a1)? >(\s..\ \sn\\ (\S‘.\-v n\)
K\—lb\) > (1S -5, 2) )
Sweg: Bz g1s,|? 1S\ -1alr AM B 21+ S, | -ISal- 181

Thew ¢

BB, = G-y - (s =15, 1)) ,BeB=2(-181") vo)
Frem () avD @A) W Have: B.B,>0

Mb) Tue RELATIOL B B >0 SHOWS THAT 1("?) o THLu'B 0.
TREREFORE, THE corDiTionws <3| AMD B >0 ARE s/miItAR TO
K21 AVD Bz)o

(€) TLB S0 Trew Bydo . Henwee, mRom L)
2 (~18%) >0
R | <



3.44) For THis TRAMSISTR . K= 0O, - -85,4°
) isToR K2 0,532 Az 0,60 2854
o= 1.96 L= 0.5
CA_: 2-6“"'6'?0 CL: \.‘+|‘+l. (-]
At eont A: Yzo.28
S Rz 025(so)= 2.5

o - S—}
A~ eoivT R q= |

Q= 1 -20mS (RsSON)
so

P4
son
[} Py

=

At Pt C ¥z
. Rz\(so)=Sosn ouTPuT

STABLTY

o Son.

AT PoinvT D %‘-‘O.\'L
G=°§L3: =24wS LRYI17q)
o

YWn
— o
FOR THIS CIRCUIT LT FOLWOWS
. ~ - L - ]
THAT: S =0.635\113 )?1.0.03\42.51
- ‘ ° -
Hewee, K= 1,02 anvd A= 0488 1:847°
AND THE CI1RCUIT 15 UNCOAD TIONALLY
STADLE,




- s
3.15) [HE mAx/mum vALuE oF G¢‘ = - ”1' \S oRTAIVED AS FoLlows:
|1- Se 7 |1'
LeT TizX+4% and S¢iTa+gb , THew
61_"-’ \- x’-_gl = ig: ¢ DPzli-xa+ L)I-i-(%la-t &)1
U =xas -éb\l-r (xb+ fg«)’- D ) ¢ J

36¢ = —ax _ u=ty) [F2a(1-xa+yb) +2b(xbeya) -0

Ix D D
96x — =24 _ \w-x=4h) [2bll-xavyblt 2alxbtya) _ o
Ag D D

PR CaxD = (g [F2a(ixaeyl) + 2b 0o+l <)
{2443 = =0y [2 b (-xa4yb) 2tk +yad 1 2y
Dvidiva () BY () Gives: L
X = —o -l £ brbaya) _ —a+xd +%b
Y b (L& +ylo) +a (W6 rya) T e -\-'g\sl*-"c’&"
*b +/%Q/i+/gﬁ?x--ag,+}&ng+% = x=-%'ﬁ' (2)
(MNivto (1Y - z% &I +¢b.j_ +‘5‘o}1: “K‘ _%t -32)(‘2“(""‘%’*55’))

Tl S8 5 g=-b ()
W ivto LYy . x-—-%(-b) oR x=0a. (S)
FrRom (AMD S - \",,::xi-g«i: a-4b oR Df.: 54:.'.-

3‘\5) (@) For C"K\J,Ma;). ‘“ VA: S,T: 0.706 160° AMD
M= S, = 0.508|20°

\ |
- = =199 or 3dB
G/L‘mm l_\s“\l \ ~L°‘7“ )1-

Go': \Sz‘\.‘.: (S.O\)-L: 2S.1 oR |'+dB
\ \ —.l.Es o& lade

oR

1= 15,\* ~ 1- (0,508

G. = ) 1.3= 18.3 dB
TuMIN T B AT o eyt

|ouT PUT

INPUT :

o MATC RO T:gcc&“:& £5 o

A NETWORY K-| t

P =0.706160°
3-50

LA =

ANA




t goLn. [—°
>
Sop o}
T gL

e
O

ft=0.508120° /'353'1:0.335-3‘0.|51

o——| SO0S

k =0,305 A

o
n "o "SO
[a ] :» -n_
°lz 3
o
¥ 1

0.502 loan 160" (0.4
0.3%8 jo.m0i e [0.556

A 2
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3.1) (@) THE /VPUT RESISTAMCE 1S CALCULATED AS FILLWS *
=Sz st | 2,,55000.45-40.34)=-22.48-{1T.04 2.

Zznv CAN ALSO BE CALCULATED USING THE SmiTh CHART .
ProT gl-; 20.435 {2135, AmD ReAD 2, FS000.45-40.54)2-20.S-4\Ta

For G =4 dB , 9a=2.512[1-(2.3) 1= 11078

e ) -
From (3.4.1) AnD (3410 : C/f 0.404[138° AM V2024
(6) At powwt AT, uns e
THE LARGEST REAL S s st s SN
." < — o 3 » S :‘
PART oM THE G\A. 4dB st 5 = f“w.-\*e\ “ {— TR R
ciretE . THAT 15, B S AT \ N
° A < { P =
C-o0,2\15° s _, gunss
/e ,."\ \ -\ N B g
The InpuT mATCMNG /A4S
CARGUIT MUST TRAWSFIRM [!;
5 \A
son vo =z0.2118%, il f ' N
iii Hilele
R R,
¥t ‘: 6’5_35
AN
A\ Y X
‘a Qq ’*5' - 0
ALK &
N N f;;g‘. . p~ 4
s-. \: '.. B / '.'.
RN %
N~

(c) Desien For (l:o.a.\ns" ANVD Fl_: 52:_: 0.9 |66° . THEW,

G=4 4B G,z 15,\'=16 LR12.04dB) G,_’,hu:‘%._‘wﬂﬂ? (oR 4.48B)
GruldB) = GA+G°+G‘_J“M= 41204444 = 20,4 dB

l iwput ouUTPUT |
So.a MATCRING MATCHING so
+ NETWORK £
25 . NVET WORK
| = |

fzo2ll& P=o0.9l66”
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3.8 C = - ‘ - | -
)(@) i g 3ot 12548, S Eok 1.563 oR 1.9443B

G,z 15, |*= 25 oR 13,9843 wa.f‘ LLS+13.98+1.94 = 17.2dB

1

(B) A mATCHING METWIRK DESiGa AT 900 MHa 15!

BYa ==
o ,. o—[sont—
S0 |G MF0.029A 20,1924 o™
X8 Q|lo 4 " 1}
+ ?l3 s|2 2son
v, " Pl
- >’ ?

1

- P:5*= - ©
n=0.5021%0 - S =0,6118 °
AT Goo MH2: '\';'%'333‘-‘“ Lz0.1354= ww%c.»‘)
2,20.029420.9310m 1205627 5195 em £,20.921% 6.39¢ ca
(q%-_GL - L1259 -0.90S

L —— o e—

Gimax V.S€3
From (3.4.0) AWD 341D

C=o.519 Las’°
X,z 0.%0¢

) Let Az S_I WHERE %IZIGH}J
ANMD Az ¢ wHegE{:QOOMH}.
&

oA .'.L oR A= fl_ Alzto! Azt
)\ 97;?
,Ql-O 13822 0,135 \\/\)" o ISX 9\2_0 022(!. "l)- 0. 03|K

23-0.«590.\\&)"0 ALEPASS 2 o1 0n)= 0213

o\g%- — OASN

*
, /7 o, I;‘}Xo'o l)\
l/ N 0,208 \!
3 )
9/5 g/\- 3'53‘-
= 11944158 [, =055 214" = \7%4°

o Qo g ‘;‘ 0,55 (46)* ‘-né (0?6;%. 40 i Fa\c:m6 ; 15.05 4B

™7 i-0.480137° (o, Sl > |1~ 0.57-99°(0.93104.4) | *
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B-H) Q) r‘N:,: S+ SILSIIPML - Su"QFML (1)

¥ V= Salme T 1= S50
‘ML = ’-2.+ S|1_ s:.rlM - s,_g.—hpm/b (2')
. |- Snr‘m,._ SHPMA
Sowiba (2) FoR PM,LGWES : N = Fm."sn )
M S

EQUATING (1) AMD (3) .5 ol fho-SX
mu”

Szzrma. S:T‘ ’A
\su\ Cm. SMA ASu r,:\l "HM r' PML S:.L

S m.“'\ a.\ mL

- L]
oR LS AS") PML.&H'\ u\ SN )-\- S*-S &“:
rf:I\.—(-lm‘-?_z:'\‘.C_%.:O WHERE H"\SJ:.\ \Su "‘L\
Ca Cz C:.: S.a AS
THE SoLLTIONS A _
me B GTE | 3,100, T
2. 2 C?.

SimicARLY | SOLVING (1) [} THE RtSuLT
FoRr \m\_ AND e@unleé

TO(2) GIveEs: P = BE{B-qiGI1 = s\t -\Su\ ~\al
e =% HERe c S, -ASH
o) Foe S,-,_-%o IT FoLLows FRom (3 6.3) AND (3.6.%) THRT

Ks““\' sn-__EZJ_PM ~ S“*

1= S,, 12
AND 221mL ¢ " 3
e S
1= Si (e

3.20)g))C f=\ s, ML (5,-85}) (V- a'S,)

={s\- S,.szs‘ SYSYA+1as,\"

2
-IS..I—\S..S,Z\J,Sss*s"_\s..sn\J,S,*S*S s, +1ss,|

22712721 1722 12721
Sivee 16"z (s, sn- s)(sfsh-5257)
- ‘;n Snszzsl:;a' ‘}%* S,; 2' \sﬂ.sm\

Thew. 1SS zz\ —5..5,,_5,,_ 5;.: So 5:.2. )2 .24 = | "\ SnSa, \ (2)

(2)1w70 ) (Cl = \5..\ - bl 'l'lsn. a.y\ "‘\Suszz\ + |bl 1521‘
= 15,2512 151 =182, - 161 (1- 1 52 1?)
21525\ 4 (1= 15:217) (ASal2=1A12)

SimitpRLy ¢ lCz,\ = lsn.szl\ + (1= {Sul ) (\Sn\ -1 b} )

3-5Y4



3.21) = 103 AnvD Az O. 3241-64.8° . UncomdTiovAuLy STABLE

From (3.6.5) ¢ Pm,f 0.13|135°¢
FrRom13.6.0) ¢ r'm_-. 0.95 |33.8°

FRom\3619:  Gypax=140% OR 12.8 dB
A DESIGV USILE LuMmPED ELEMEMVTS 1S :

0008 29.7mH |
2.28nH i =nsomMH
SORn (224390 (@410 1= 3
6.9SnH
= T13pF ( son
v (22-§13.20) L EX
n -
= o I o (vswR), =
fu=0.m3038 2095338 y swk\m -
A)Esfeu USING MICROSTRIP LINES 1§ ° ¢ ot =

SO-n.
[soa J— oA o
0 o on.s.\. o
S 4|5 z g s0n.
W
U e ¥ o
— Mn..

3,22) (Q) Tue ADMIiTTALCE OFTHE D0 STUB I's ¢ %oc."'ﬁ: °9~\‘o<.= j—

. o
THE ADMITTANCE OF THE TWO PﬁRﬂLLEL STUBS 1S

=24- } =429 mS

o¢ TomL '70 ’70 0 " 35

Tue ADMTTANCE oF THE so-.n. WAD PLus My rora 1S (cALEDd Ny)®
N Y_So is 20"'3‘20’ m S
oRMALIMNG Yy with Y.,'- LY - (43,t 0.8+{\1¢)

AMD ROTATIVG 1V THE SmiTw cunzr
A DistAvee = 0,28 A Gives

= 3--.0 B4l ,,r".:r,’m.:o.55|6'7°
o) \:&om Fig. 2.5.4 (witn £ =10 AMD h= 30\m\s)
W=228.5 mils AMD €= 6.68 A = 3107 =15 em,
& Qzo2saz 028k 0. 25 US)._ 210"

= L4S em,
V&  VGes

3-§§




3.23) Twe ouTPuT 1s mATcHED witn [, = Y‘C,;‘T: 0.m8g |103.97,
Tuererore, [x=0 (R 2,2504) AND (VSWR)gyy= ! -

NOTE : THIS IS THE 0UTPUT MATCHING NETWORK In FIG.3.6.4 (see Fie3.6.3b),
IT1s simPLe To VERIFY THAT =0 usivg Fig.3.636. THAT IS
PLoT g N Thi =0 | . ) ) 4
ou,-'gm.- YA LAY ) THE SmiTH CHART AMD FIRD g,\)

WHieh wite B€ 4,21 (22500 oR }=0).
32%) @) Sives K= 119 any A= 0,399 |126.5° (¢e,\8\<1) THE

BIT s umvcondiTionawy STABLE AT 3.5 G H2 . THEREFIRE
IT CAM BE DESIGMED FoR A SIMMULTA MEOVs CONTUGARTE MATCH,

b)) F 1.0.5 o) 1L = H6.9° 0 = ’
me( © )mfmg.s) T =0798 10669 ,Tpz0.904 168"
Rom (3.6.10) GT,ma.x—‘23'°‘° oR 13,63 dD .
A Desiev Fon THe AmPLIFiER AT 3.5GH2 19:

%x=\-£2.6"g&:q-.q+.$‘-§-,q M g;:\-é'q,z'néb—;a.o'n-jO.b’l

235G 3 | So
{ 2 H Son J ' 1 =0 l;\\L -?-c
gon Py ST v onl® Eson
+ SoN| o . S
N & < ¥
” . - L =
- =¥ S
ORI . I N E N
=3 ;"-.% 5 )\;_%1‘:0.?5'7).‘ 0,051X, [0.3634, 10,0324, jo.1oy A,
{,_:3.5 N ?1: A, 0,0594,/0.422 420037 A1| O UAA,
24 s ?; Az %L}=\-“43X3 0.06143(0,47 X4 [0.04203 [0,1384,
T




Usinveg THE South cHART IT 1S SimpPLE To FIMD THE VALUES OF
(. avo T At NI £1. The vaLuts ofF Gy ARE CALCULATED USING

(3.2.1), Tue RESuLTS ARE:
sehy | [ L Gr
3 | o0.933-18.5° J0.a34 \82:2° | g.qyu oR ~0.254B
3.5 [0.19%]=1.3°[0904168° |23.06 or 13.634B
4 lo.74al45.6° 10.318|51.5° | 2,257 g 3.54dB

3 ZQ@)THE TRﬂDS'STUR IS UNCONMDITIONALLY STABLE (K=1.033 A= °. 3’-"'\7&-&)
]
Witw 3‘: 0~ 2.73 uL 0BTRIN FRom (3 L.4)AMD (3.1.5)!

\ k\‘m"
C :o.q3\|33.95° and ‘r¥= 0.214%

Twe G -\04’3 GRiv CIRSLE I'S DRAWA
IV THE Sm:'ru cHART, Sewsetibg [ AT

Paivt A" : [1=0.561133.85° qives
P M_ 0.7-76‘ q3'3 °‘
avld °
ou'r = 0,86 |-33.9

From (2.8.2) - lf‘a\=° (swc (= F )
Hevee: (V SWR)

From (2.9.0): Wb\" 0.512 R} g
Hewes: (VswR)y, += :*‘:)5;71 3.6 TL20.56M|33
A DeEsiemis: Som
508 o OI6sA
+ Q =
b
PR >
-1l +

- v
) {=026\B33
Gh*nu: GT,)na,xT- 19,08 o (2.8d1
THE Gpmax Gin ciRCLE (ve,d point) oceurs AT:

Temar= ﬁm- 1008 _5.116,C, = 0ASBE X, <o
J.\\ i\ Glz)-" !
OBSERVE (SEE PRoBLEM 3.2) THAT - Y" CP = 0" qs|">3 8°

avd (.= Mo = o 73U38° ¢ IDEMTICAL TO M -
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326) For THIS TRAWSISTOR :

= 1053 awd AzoO. 5'76 -8S.4°
'V\-\EREFOR& ‘\

IT IS LMCowDiciowALyY STARLE.
Gf,m,: Grmax=11.12 0R 18,87 dB

Gf\ocﬂ CIRCLE ¢ 3‘;0.‘1'1'7 CF-o.aoe\S‘Hs"l Y';:O.693
The Gyeio 4B cowsTANT-GAIV ClReLs
'S SHOVIN THE SmiTH cHART. The [
SELECTED Is SHoww as “A'. (12 0.85 (89",
Toew: [=T1F = 0793 té&i",f;w-on%liw
\Gl=o |, (swe), =

\fl=04 | (vswe),,,= 12.9

(L PLANE

A= 0,524|-142.9° ; TT is POTEMNTIALLY UNSTABLE,
OuteuT STRBILITY cmu.e{_(s.an) Awd (3.3.3)]:
C =\ L+"||'16G° AMD Y= 0.668

=10 dB consTAMI-GAINM cireE (2.0, 4) AND (3. ‘]S\-l % 210 =\, 64,

C_\, o4 \76.6° Am %= 0.64% 1 @y

B Twe G‘,-\oé‘B GRId LIRCLE 1S DRAWN OO THE SmITH CHART. THR 8E
i, |1 I
VAawes of [, ARe DEMOTED BY “ot‘ ‘0" AMD ¢ ', Thew,

32 @K= 0.5%

Gy

L1 0= | D \f‘».\ [ 30R) e | (VSWRgw
W 0,599 .|068M7106.41° 034 [-0.13°| 0,989 | \1
"' 0,24(=30° (0,751 |00.35%/0,83 6.22° | 0,99 | ! 17,3
" 0611457 |0.85 114227 |0,84 1-83.74"| 0. 989 | ! 11

THE 3 VALUES OF [} ARE l'/u THE STABLE REGION, SimcE C‘=\.3\“5-1° AMDY, =046,

= -S%SS C,=0,$11176.6 = 0,402
(@) Fow G? 154 ¢ 3‘; o ‘m ) S L._

For Gy= 2049 I 10" _-l634  C,=1.17{76.60 Y-O 451

(2.43) ) TF
For Gp=40dBi g - oY . 04, oL Yo |76’ ¥ 20,665
v 3 2y b b

Tue G\,-lSJB 20 dB Aand $0dB GAaIv ciRcLEs ARE ALSO DRAWN

oM THE SmiTH SHART. Tm: Gr-sodB CIRCLE ALMOST CoIMCIDES WITH
THE OuTPuT STABILITY CIRLLE
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IMPEDAN\CE R ADMITTANCE_COORDINATES

RADIALLY SCALED PARAMETERS

43

\
OuUTPUT 0. o3
o1 Py
STR o 38 0.37
\ 0. 5 0.3¢ O.us
o % - 035 o
5 < »
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n 3 3 o,
= ¥ k) 4
- ~ So d
Ry,
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i d
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\ of
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> —*
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-3 ? h
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° S s S EEt mena eee B I RERE RS SRR ESE:.,.'!( :
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: o /¥ N T\ Yo
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ol et
iz ‘
H D A
S 7 s
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] i
& J :
X Ch 7N : .
;
D
7 L
/
93 -
Y
{ Y
/
i
!
B
o
S| < ! 2!
)
06- kil -
v
2ro €0 >
9v 0
8D 160

7/
Vd
9
&
&
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Q
&

(33
[

oY, o
20
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920
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3.28) Outewt sTRABILITY CILRALE ! r:_‘ I.\i =

or I - - fPevicyyt= 2 )
Q) INTERSECTS THE SHnTH cHART wHeN m_\..\ THE NV
=0 MY ~\C\t=
Lter (=U HAVL AND C =z Re[CA+4ImIC )
m UV RN Tade ) - (U o4V, \(Rv.Y.CJ-\-‘st\LC-.'\) = -1 -
24 RelC 142V, T €] = 1+ \C\*-1"

oR L= - RelCL ! U H‘ \Ch\t- Yn} )
1""[@.‘1 2Iwmic)

(2)1s THE EQUATIOP 0F 4 STRARIGHT LINE WITH SLOPE M --RQLCA AMD

. T

INTE?&&PT \5‘_" \_""_EL'_\__\EL_ Tis Linve INTERSECTS YRE SaniTH CHART
1IMLCQ

e\ AT Two poirs,

S:mmngu)rae POWER GRIV CIRLLE IMNTERSECTS lﬂ.\
AT Two POIMUTS DeTeRmived BY:  (LeT C\, RQLC‘;X*'QIMY.CQ)
V.= - Rellel U, 4 € % U +by
Twmicp) 2Imicyl P

The PovTs oOF .\:MERSEmou'DCTtRmma‘B‘f (RY AVD YY) RRE
EQuUAL IF Mz=w, AMD b= \o

™ = - RQ‘CJ___ RQLS:J. AS"]
- 1‘“[@:& ImLS’I.. ”]
wo= = RGN | ReTCHY | RelSa-aSad
Tl W[l 7 Tw(S-Ns.]
O YnL_‘-‘-'MP
Iy ALso FoLwows THAT 5‘.2 bP




327) (@) K= 103z A=L6SUI8
From (327) 7o (3.3.00):

INPUT STRB, CIRCLE {C./:-' O,‘).%S‘lil.l"
Y,=0.6S

s TENTIALY LNSTABLE

OUTPLT STAB. cmu,gich'-‘- 0.315|=6!.5°
¥z 0.621

INVPUT
sTABILTY
CIRCLE

STRBLE

(2 PLANE

(b) From(3.2.3) with (z0: (Awd M,z Si\ whew N=o0)
G - \Sz\\l — H}

= = 21, ad
TN l-kO-SXT'Z‘ 33 oR 13343

) GP CAM BE INAIMITE | BECAUSE IT is POTEMTIALLY UMSTABLE,
As (L ReProAcHES THE sTABILTY CIRCLE G‘,-Boa.

3.30) From EXAMAE 3.8.10 Gay,py= 766 4B 629662276648,

FRom (3.1.15) AwD (3.1.16) For TE Ga= - sbe\B GAIN CIRCLE :
21T | 03 C o= 0.5031-9046° , Ya= o 436
~ Gy %

THE VALUES OF F on THE 1.6dB CIRCLE AREGIvER BY .
=G0 23 '= 0,503\ s+ow3ees
LetTive 6- o, D‘. TI AND %E.T w& oBTRIM THE VALUES oF r’ SHOWN
1 THE TABLE. Tue ASSociATED VALUES OF [ou7 ARE ALSO SHOLU .
For (VSWR), —\ S (er \l}\=0. 2) vsi6 (3.8.0)anD (3.8 9)
THE CEMTER AMD RADIUS oF THE Lvswe) =)-§ CIRCLE ART CALCULATED.
Tue vAwes of [\ on THe (WSwR), 7‘" /S CIRCLE ARE GIVEM BY!
(= Cv +Y,, @G Letrive 820, T T AMD 23X 377' , Foup VALUES oF
TLowThHe (vswk\ " S CIRWE ARE CHLCULATt:'D As sam«mm‘rm TABLE,
TH\. A SSO0CIATED VALUES of rxv \f‘,_\ AVD KVSWR),_,,ARt ALSO SHOWWD.
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(VswR) u-’r"s

Co l‘ltw..n‘ CIRLLE ﬂ. P:N  fal WswRden
(&.___oc) Cv:o.\‘-sq\ib.?lf" o,zqg\-_lzlf_.?'(b,_:o) 0.63313%3 0546 | 3.45
0.9811-21.13 | 0.us\\\16.7¢° Y, = 0.1l O45ELT (82T)  fom121282° |p.50M) 3.08
° 0,598 |-T16(8=1)  onm1203°|0.4a5| 2 96
0 Se %) foqyg3s T [0.004 | 4.05
(8,=7g) o [CyR0ms X lo) |40 (8.50)  losaasso.s0r| 3.00
0.398/5:42° |0.005\95-3¢ W=or 10951908 (6=T) foggateo.ai|2.93
0.2 [-198.8°(6,=T) |0.653134° |o.591|3.89
e R O L22L (874) fo,can141.5%9, 595 3.98
0,331 \-99.26'|0.2.49 0212 Cy 20241521 0 3681 ~35.2 (6,20') 051147° [0.473 |2 19
Y, z0.18%  0.15 N2 (6T h 5a138° Jo.5y3 | 3.38
' 0,225 |1109:6°(0,= )| 0,652,080, 1 [4.17
(&2 3T%) e e IR (R oeglo st (354
0,253 |-63.24" 0,541 |9 4IS° q/—.o,szntﬁ_ls 0.5% |-18.9°(6;=0) 0.6u6(5'.3°/0.526|3 22,
“./"___ oauz  [0-3% 1956 (8%=T) by majusn®| 0,000 4,07
b 0.559\108-81¢,=T) logyalve.¥|0.597(3.97
0.6731=92.3° (6,73 ) o ny\519° lo.ugs | 2,88

FRom THESE CALCLUATIONS 1T 15 SEEK THAT A DESIGNL k)lT!_'ll s
fi= 0.3 299.26°awD [} 20,368 [235.2° Resucrs iw (vSior) 22,79 AwD(S@R)=1-S




331) (@) K=\.3u4 , A z.tb‘é uﬁ° s Porenmiawy BusTRBLE
(b) Outeut sTABILITY crrewé: C 20 1(,!\i5° L= 0.409
(©) FRom (3.6.6) (U516 THE -\-S\mu) (o= 0.319 \__'ﬁ*_'é
(d) Gpmin™ Grmen= 44:82 9@ 16.51dD

(e) cean&
GP R“ms 36.3°
-o 3\- »
3 ’ff: 0. 234
21483 i‘,-o .28|-36.%°
= 4
1"&53 {C-‘;-o 266['36
%= 0.39
3643 ic.‘, 0.261\-30.3°
\",- 0.40N

THE 264B GAIM CIRCLE, ThE
36dB 6aI1w c1RCLE, AMDTHE
QUTPUT STABILIY CIRCLE
ALMosT C(oIvCI DE,

('ﬁ IvPUT STARBILITY CIRCLE C_ o102 107 go -0.44

From (3.6.5) (UsinG THE + s.c,u) sz 0. \1‘1\ 107, 44°
4) Wsz')m-:.\szR)wdz Vo

332}&&\K‘ b \"l £=0,268|27.91° U NCONDITIONVALLY STABLE
G —‘729 oR 7.66dB Gb'q 6-1=2.66dB

Prmr
- Y =0.
for THE G":? 66dB cirere .g = 1,398 C-# 0-272\\—23- 'P Heb

() Tre vawesof (Low The 9.66 4B crae ARe:
\-' C -\- é =0.292129.4° 0, %eeﬁ '

Le rwwc 8 =0T, T AMD §_T WE ORTAIN

THE VALUES OF r’ SHOWNn nv THE TABLE.
THE ASSOCIATED VALUES OF [T ARE ALSO
SHOWN,
For (VSWR), =1.S (or \ (3 \=0. 2),
USING (3.8.3) AMD (2.8.4), THE CEMTER amd

RADIVS OF The (VSwR); n—l S LReLE ARE
CALLULATED .




(e) TwE vALES oF [ ow Tue (vswe\cn:\.s CIRCLE ARE Givenw BY
T‘:C +\’-Q'39"- LeTTIveg 0 =0 ALD 7 TWo VALUES of F’ ov THE
(.vswg) _| S clReLE ARFE ancumrem (S5E€ THE TABLE) . THF
Hssocmn:]s VALUES OF r ITy] AMD (VSWR),,, ARE ALSO SHOWA

ouT )
(vsg,g). _=I.S
F._ r}_- N C\RC“\‘.“E D\_ (\ou'r \rb\ (szn)ou'f
(6;20) - Gy=0.532 4%1%(0,637 |-31.7° (820 |0.3n\12%5% 0405 | 2,8
0.3 13847 0,548 [47.1° v =092 [0,4y8 |-60.8°(8=) o.zseti‘fj 0.304 | 1.81S
3

(9—_11'/;)
0304 1128 0,634 127:9° (€ =0.619L2] 0,292 (oloaiauelT| 0,363 | 2. 16
\g =022 [0,514 =34 Y (@=M)o 912357 0,419 | 2. 44

(&=T)
0699 1601 0.81 {3427 [C,=0.191:247] 0,959 315" (8,20 05011152 0,300 | 1.88
%S00M  Jonw \:393°(g=m)j0.321%l0 433 | 2.8

(8,2374) |
06 |-105° 10792 \4T:4° 1Cy= 0.0 |40 0, 924|-45:2°6,20)|0.512124:3] 0.430| 2.5 1

| Y, =008 lon -840 Moo, s | 2.42
FRom THESE CALCULATIONS IT 1s SEBM THAT A DESIGM W TH
(120,689 160,99 AnD = 0.959L3LE° Guves : Gp=8 8.66dB (VswR), 7 .38 (\lsw&) TLS.

3.33) (2) From exampee 3.2, ForTHE G,P-xodB Rage C205M2(37.2° Yp3 04T
From(3.2.9)anD (3. 8 N) WITH C“-C‘, AND Y3 P 2= Tp,WE oBTAw
C,=\ l3xl_\'7°_° AMD Y. 0.622
) For (lz0. L’7° 505211932

N=Tr=0.52 vmz Rt N
Tuew WswR) ey | /S
For (vswr),21 (or\Ta\z0.333) { C.
WE alTARID FRom (3, R.3)AND (3.3.4): v\t
=0 \ ° -
CV~; A1 V432 )Y\;f_o.zsl /\7,\‘\ i
' mapeIG of
THE G.zi0dB
cmuc‘:o THE
(A= T3y, fuave: [ PLAVE



3.34) K=o0.424 , B20.137(-139° . PeTEMTIRLY UNSTABLE

G = 1Sl 8 - 2¢6.6 on 24343
Msa Sin) ~ 0.03

Design For GP=2° ER) (fﬂ.) 4.3 4B Less THAN Gmge) :

T

OuTPur STABILITY CIRWLE @ QTR P
P y CIRLLE

C=2.2630.00 Y z(.307 ~!

GP: 20dB comsTALT-CAIL CiRCLE: (71562
Cp:o,sos\'"l'o-l" , \’P"..'IO.Sﬁ
\Isu.uesG oF \",_ oN Gp':zodB CIRCLE!

M2 Gt 05051400 40,5194

THE TABLE SROWS TwWd VALUES OF
(L e for&=m m«;n G,:;in) ,THE ASS0CIATED
varues oF = L) ) Vou'r,\ﬂ,\,ﬂ D VSWR), o

f‘L cl.’; r&:} (VSW&){" POUT . \r'b ’ ! (VSWR)OU T
(&= . .
0.352112:2 0,55 16347 | 1 [0.668| 498" 6,060 | 30,28
18,237/2) o 0 -
0.y \126° 0,600 1092 | | [o,674|343°] 0,668 30.25

MaeP 104 off THE sz‘zo dB cireLe To THE f;_:[-:,: pLanvt
. Cizo.g23175.30 , zso.220
TR g C .= $.30 =
WOUT STABILITY ¢iRetE: Czies 830 v, 20,679

Tua vaLues oF (swe),, = 20.2¢
Skow THAT THE OLTPuLT HAs To BE IMN;V
MISMATHED IV ORDER TO REDUCLE THE s?:%"i:e
Gaiw TO 208 . Tue Desiwer )
caAN TRY To Redueé (VSWR)oyuy
BY RELAXING THE /NPUT VSWR
VALUE Lsny,LsTQ/sM)chil-S), As .
DISCUSSED 1V ExAmeLe 3.8. 2.

ClReLE To THE
-NX . .
b=y pave [}, PLANE



3.35) K=o. 375 A=o. 445‘160 40 ;. PotenmALYy UwsSTRBLE
\57..|

3! =-a24.8 or 13.94B
82\ “oms

MSG

DEsion Fok Gq=10dB (e 39 4B LEss Than Gpee)
IMPUT STRBILITY CiReLE !

- - 0 -
. 1 CA- 3,303|-173,2 , a_ 2.392
Gy

] =10 4B covsTanT-cRIL iR (gu= Vo)

C 0,296 \-113.2° J .= 0.73

VA'-\J&S of U, owrue GA-\o‘iBumb
\" C -\Y‘eﬁ '2 0,296 -113.2° 10, '73&5&

THE TABLE SHOWS TWO VALYES OF
P (-to. for 8z0 ﬂub E} THE ASOCIATED

VALUES OF (",QUT P:u \m AvD VS108).y, - STABLUITY

[ eLane
ClRCLY
F/L Qu‘- (VSW)“T PIM \ r‘o-\ LV Swﬁ\ o
(8,20)
o.u3n|=46° 0,405 72.8°| | [0.56S1172° [ 0.902 2.1
8,=T) .
0.nss\123°|0,08U.5° | | 0.624\- 12} ad.302| 9.1

MaPrive OF ThE GuziodB c1Rele To The =

D,u-,. PLAVE:
Co= 0.6%6 U 30.0)° AMD T, = 0,566
ouTPuT STABILI Y ClRLLL

C.= Q‘53|-%‘H° =10.19

THE VALUES oF (szk),_-,,:q.l SHoOW
TRAT THE IMPUT RARS T0 BE mismATCHED
IV ORDER To REDVEE THE Gaw Tou 1043

(€e,Gaz10dB) . ThE IESIGUER CAV TRY

4 > OuTPUT

STRABILITY
CIlRCLE

- -/
To QEDULE (VSWR)., BY RELANMNG ,
THE OLTPUT VSWR,
MALOING
OF TRE Gzjod
ClRes . -
: o V‘L To THE T puave
| loyr PLAve



336) (Q) de meD g %
. —o2Y

by Ve 224k = 4 gV
™ yhtlok R, jleh Rezska
Ren= tblliel = 3.24a =100
VTH“ BRTH*O.Q+ICRE Lc“'IE) (s-
= V=07 _ :
Iy g e YouA R 3uba R4 1a
..(sI T 9gmA . |

Veg = Vee = T (RetRe) = 24 -ymzskvib)= 1o v =

() At SooMHy THE 0. LpF (2.2-400030) ACT  AS SHIRT Cl@CWITS TO
THE AC SIGMAL , THYS RFCa ARE MOT LEETDED IV SERIFES WiTH THE l6k™
ANVD 2.5%n RtSnsTHZS

The 100 nH ivpuetor (U= 4314 0) 1mPeDAmCE 1S BBovT 10% oFF
THE RESISTANVCE OF R,_—‘*‘k.n- THUS A RFC sHoOuLD BE LWSED JW SERIES

with THE Yhka REsisTOR. 300F
d)  ac Mo,’DEL 50 pF {—
@) =-463 SO.n |
zSoPr 12\'(500|ocso|° n- e \OO)\H 250nH E;‘SOJ'L
gﬂs‘owo 10010 "3 g2 &
loa nH
Usive THE 2 CHART IT ' sSImMALETO r.
CRULCULLATE ¢ }’: 1.01S +£0.038 o v
AV 120.02\ 6S.8° SimuagLy ¢ 3,2L0s = 32\\
AYD [1=0.06 -6l

3.37) @) dec modeL
) 20= I R +Vee
oR R, =20-19 = 2%ka
S

LS—B R
This Tvee oF Dc BiAs RESULTS 1M A LARGE VALUE FoRk Wq .

. &) ac moedEL 20pF 7°PF
At {=300MHz2: '230“;‘ -411.688 ‘,
-. = {IS¥n
Z Topf §TSE, 2 4 Sqt qonH Ton son
= {1394 7 "‘
')onH -
Usiwg THE 21 SmmkcharTor -J_-— y
SImpLE CALCULATIONS, WE ORTAINM ¢ V .
2,350+ 4S2a or [ 20185\ 2 qq%g\l&o&r‘O%\O__
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3.3¢) Lert V<c=2oV , RE:\O%V.:; - o.mo)___ 200

I 10

Vee= Veg t TR Ra) » R 4200 7-____:;:° =2.5% ok Rz 23 ko

For Good @ sTABITY LeT Ryp= (sﬁe ~100Q) _ 2%
0 Tye T
Ny = TR 0154 Re = 4w (2) 4075+ 4ml200) = 1,63V
100
R= Rm‘)cc = 2.3% 20 _ 29,224
1.6%
R‘-RT“ - 23‘(: - .5441_

- V‘m/\/‘_,_- \- k\ - (Le3Y)
3.39) T,z towA | Let Ty=20mA uew 1q=15..IC{. 20m-1om=10 WA
Ry= 815 0.5 _ 758 | LeT N =20V

I, 1owm
Ryz Vee=Vegz2 _ 20-10  _ 500 A
I, 20m -
For Good ¢ STRBILTY LeT I X =20L. = 20 oM = ZMI\)
R, B Too

Nga= \lC ~0S = CI.‘LS V

R, = Vu.-\’a.uz 20-9.25 - 5.31 ka
19\‘ ZVP\ .
Rz: Ng,. _ 428 _ yu,6> £
2 o -
3.40) (&) Iw F\G.B,q.z«: VcQ=CI3+IJR¢+I'BR‘B+V’BE ()

AMD T zhpe Iyt (heev) Tepo (2
SuUBSTITUTING (2) INTO () GIVES!
\!c.r_ - \J‘se = ( .;& - Icgo (‘"Fe‘“)}(ﬂc-\- R:B\ + Ic_Rc
Fe hre
oR T = hFE(\lCC:\]'BE) 4 c.‘Bo(\\FE""X KRQ'\‘R%)
© RpaRe(he®)  Ra +Relheet?)

S;:-_é'Ic. — Lhee+) (Re+Re)
ST~ Rp Re thre )

S\/ =31c _ - hre

R’B'\"R &\"GE'\'\)

Iv The DERWATON oF S,  wE NEGLECT THE CONTRIBuTION
FRom I cpo. HEMCE) hee
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I .= hee 2 (ee-Vae) anvd I = hrpeVee-Ved)
 RetRelhpea)) 7 Rt Relhee)

Lca -1 = hFE,'LY.RB*RLG\FE-‘)] - = U\FE,z'hFE) S42

Lo hee [R%'\Rc(h;elf'ﬂ hee  hrea
on Sh = bl - IC)_‘IQ( — I Sqe
" bhee  hpe,ohes hre heea
(o) IB: _l:g - MS: 0.2 mA R'B: NVeg~0.0 - (0-~0.N = 46'5%&
hgg SO ’ Ty 0.2 I6'3

QQ: \IQQ‘VQE — 20 -10 :qgo_n_
Ic_-l-IB 102 3

(©) IF hee=100 T, 1mcReases FRom 10mA TO:
I.,= hre2a(Vee=01) 4 ene heeq= 100
R +Re(h FepY 1)
= 100(20-0.7) — 133 w A
46.S 10°+ 0.99 16> (100+1)
AMD e = Ve~ Ty R =20-13.316°(0.9816)= TV

24) Let V=12V | Re=00% Vee= 0102 | 240
a) ) I, v

Vee = \‘CG -’ktcﬂ«g\ Re\ = RL-\-\,Z&': \2-6 -6 ks or R<_= 4.9 'P(-n- .

I m
FROM S,'_ -—\@)(RTH '\'RG) => 5 = \o\ (Rﬂ*'\'lﬂ.&) o R‘“‘\: S‘,OS&J\.
Rin+ ((B'h) Re Rin + Lov) vk

Vru= TpReu+0.7+1, R = %% (438)+0 7+ m(.24) = 195 V

R.= Qw‘%ﬁ. - sosk 12 -3 &

19S5
Rz-:_ RT“T“ - S‘OSfc - 6-03&
V= Vi, L= A5
(B) Tiqen= 1162 B = 32uh | hrea= 100+ 07-5.(75‘253'“:‘25
S.=s S, =_—109 ~0.818° § =_102EN_y 4 457
1 2 T Vae”T sosi054 Lol)iai0® 2 Theg 100 (125)
AT 15°CT 1 - 125(1.95-0.7) 126 (2216%) (S.05/0°+1.2.10°)
© 50515+ (1%)1.2/0® ©  5.05 10° + (126)1.2/03
— I'IG WA
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. .
3.‘*7.) I}: Ibss E\ - !\/92 = lom= 3OWY_\+\I_§’§] .'.\]Gs: =128V
R = =Ves o 1,29 - 126,80
> I 10w
i LeT Ve =Vee2 10V and Ies 20mA whege L= Ty
s, T =20m=Tom=10 mA
THE VOLTRGE AT THE GATE 15 2ERO (1. AcRoss ?e\ . HEDLE}

RS: O-L'VGE\ = 10 =\ %JL
I 10"

<
\IE: V‘.DS'\' VRS': 3+1,2683 = .27 V
T\'\Ep) R — VCC‘\]E - \0 “q'olq — 2?'.' n
= -

IR, T 20wm
Let T, xI, =20T,=20 lom —2 mA
R. R‘b B 100

Vp= Ve-0.1= 4.27-0.7 =351V
R,z Veer VB 10-2.51 - 3.2 £a

IR LM
L
R= Va - 357 - .7% o
s IR 2T
8
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