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C MODAL ANALYSIS OF ASYMMETRIC H-PLANE sTop
COMPLEX wxﬂvno\~mx 106,200y, PM 100, 240, INX
COMPLEX Dmd~xouw KN, BTNA, BTKC
DIMENSION LL{10D),MM(100)
PI=3,141582¢
20=377.

100 write(€,*) ' Enter lambda/a, c/e, N:
READ(6,*) A,C,NE
XLAM=1.
a=1./a
c=c*a ‘

XKO=2, *PI/X¥LrM
C FILL KRRAYS
BT1A=SQRT (NXI*XKO-(PI/A)"*2)
Z1A=XK0*20/8T.4
DO 40 M=i,NE
DO 10 N=1,NZ
mazvlnwowqﬁAw.~ L) *XKO*XKO~ (N*FI/R) **2)
IF(AIMAG{BTNA}.GT.0.) BTNA=-BTNA
NzwnxxonNo\unZN
QM M, NI=(0.,0.
IF(M.EQ.N) QM
D0 50 K=l xE
TKC=CSQRT 1. 1., 0.} "XKO*XRO-(K*P.C ~*&
IF(AIMAG (BTKI) . G57.C.) BTKI=-BTRC
ZHRC=XKO*Z0/ETHE
OM (M, N)=QM /N, N =ZXC" 2. /C XTI {K, M, 52U XD N, R,/ INA
50 CONTINVE
10 nOZﬂHzcm
M (M= (0., C
uwnx.mo.ww T
D0 60 K=},NE
BTKC=CSCORT + (2., 0.} "NKO*XKO~{(K*P1 /2 *~2;

} v
M, N)=R/Z.

”k)‘

IF(ARIMAG{ETHXI!.GT.0.) BTKC=-BTKI

2KC=XK0*20/E7KE

PM (M) =DM (M) ~2KCYZ . /C*XI(K, M, A, O IiK, 1,RA,C) /214
&0 CONT Hz:y
40 CONTING

C INVERT x»qm4x AND CT
CALL CMINV(QM,T
DO 20 M=}, HZ
AM({M)={(0.,C.}
DO 20 N=1,NE

.mcwm » <monow (standerd matrix inversion)

20 yxﬁzvuwx~zvq MM, NI TPM(N)
write(§6, ' A vector (mag, phase;:’

DO 30 zu»~ﬂm
AMM=CABS {AM (N7
PHS=180.*BTANZ (AIMAG(AM(N) ), REAL{AM (N} )) /PI
30 WRITE(6,*) N,AMM,PHS
C COMPUTE REACTANCE
X020 (0, =2 )" (1. +AM(1}) /{1.~AM 1))
XLAMG=2 . *PI/BT :
XN=XOZO*XLAMG/ (2. *A)
WRITE(6,*) ' c/a=',C/A,'lambda/a=' XLAM/A, 'Xn=',6 XN
GOTO 100
200 CALL EXIT
END
FUNCTION XI.{M,N,A,C)
PI=3.14158265 "
ARGM=PI* (M/C~N/A)
ARGP=PI™ (M/C+N/A)
XIP=SIN(ARGP~C!/ (2. wwmv

XIM=C/2.

IF{ABS(RRGM)*A.5T.1.E-6) XIM=SINIARGM™C)/(2.*ARGM:
XI=XIM-XIP

RETURN

END
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plot cp propagation coefficients for ferrite
loaded waveguide with one slab
Ho in Oersteds
4PiMs in Gauss
delH in Qersteds
a is width of guide
¢ is left-hand side of slab
t is slab thickness
real ms
complex wQ,cu,ck,cue,epsc,betp
common a,c,t,cu,cue,ck,xkl,epsc
external func
fmc=10000.
eps=13.
tand=.001
ms=1700.
delh=.001
a=,01
c=1.e-8
t=,5%a
pi=3.1415926
c calculate constants
xk0=2.*pi*fmc/300.
w=2,*pi*fmc*l.e6
epsc=eps*cmplx {l.,-tand)
do 10 i=1,9
hO=(i~1)*200.
write(6,*) 'Ho=',hO
do 10 k=1,2
w0=2,8e6* (hO+(0.,1.)*delh/2.)*(2.%pi) "
wm=2.8e6*ms* (2. *pi)
cu=1.+w0*wn/ (WO*WwO~-w*w)
ck=w*wn/ (WO*Wwl-w*w)
cue={cu*cu-ck*ck) /cu
if(k.eq.2) ck=-ck
call root(func,xk0, (.3,-.00001)*xk0, (3.,0.)*xkl, betp)
write(6,20) c/a,real (betp)/xk0l, ~aimag(betp)*8.7/100.
20 format (' c/a=',f7.3,' Dbet/xk0=',f10.5,' alp(dB/cm)=',el2.5}
10 continue
stop
end
complex function func(bet)
common a,c,t,cu,cue,ck,xk0,epsc
complex cu,cue,ck,epsc, xka,xkf,ctc,ctd, ctt, bex
xka=csgrt ((1.,0.) *xk0*xkO-bet*bet)
xkf=csqrt ((1.,0.) *xk0*xk0*cue*epsc-bet*bet)
if(aimag(xka).1lt.0.) xka=-xka
if(aimag(xkf).1t.0.) xkf=-xkf
d=a-c~t ’
ctco=ccos (xka*c) /csin{xka*c)
ctd=ccos {xka*d} /csin{xka*d)
ctt=ccos (xkE*t) /csin({xkf*t)
func={xkf/cue) **2+(ck*bet/cu/cue) **2
func=func-xka*ctc* (xkf*ctt/cue-ck*bet/cu/cue)
func=func-xka*xka*ctc*ctd-xka*ctd* (ck*bet/cu/zue-xkf*ctt/cue)
return
end
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SUBROUTINE root (func, xk0,BET1, BET2, broot)
COMPLEX betl,bet2,bc,bcn,bco,broot, £, fo, fn, £4, fp, func
NDIV=600*real ((BETZ-BET1)) /XKC
DB=(BET2~BET1) /NDIV
DO 30 I=1,NDIV+1l
BCN=1.,00001*BET1+(I~-1)*DB
fn=func (be¢n)
IF(I.EQ.1) GOTO 20
if(real{fo)*real (fn).gt.0. .and. zimag(fo)*aimag(fn).gt.0.)gcto 20
C A ZERO CROSSING EXISTS BETWEEN BCO AND BCN
C USE INTERVAL HALVING AND INTERPOLATION TO FIND COMPLEX ROOT
EPSILON=1.E-6
DEL=.0001*XKO
ITER=0
C COMPUTE NUMERICAL DERIVATIVE OF DENOMINATOR
BC=BCN
F=FN
40 fd=func {BC+DEL)
FP=(FD-F)/DEL
BC=BC~-F/FP
f=func (BC)
IF(CABS(F/FP).LT.EPSILON*XKO) GOTO 70
ITER=ITER+1
IF(ITER.GT.100) WRITE (6,74)
74 FORMAT (' ITERATIONS EXCEEDED-NO ROOT FOUND-CONTINUING SEARCE')
IF(ITER.GT.100) GOTO 20
GOTO 40
C ROOT AT BC
70 continue
broot=bc
return
C RETURN TO DO LOOP
20 FO=FN
BCO=BCN
30 CONTINUE
c no root found
return
end

u He H,
Q. 4 e aQ=l.0 i

\\\\\\% . TSQ‘IW

YrMs= 1700 &
o ! Ev=13

%ééé %%wﬁv
&?\S«&{ 9.9. Reskle ant g ore

KO

w



Ho (Qersteds)

i AR

f=106H; , A =2.286cm, b=10/6cm

Ho 1
4 —BS w UrMg =1708G, C=Q/Yy , AS= Rmm™

e Ro=209.4m~ | $2232.3mm”, fy= 7€ Gy v

Facm (9.80) e E%%i\

G = 3 e = e

Ho (0e)| o (GH3) X /s | Aflo «.n.va..v\\»o
0 o} -0476 | [.000 | ©.0054% VvV
200 0.56 -0.417 | 0.973 | ¢-0055
yoo (.12 ~0.482 | 0.946 | ©0.065%
Loo .68 -0.489 | 0.4918 0.00 40
so0 2.24 T~|-0.501 |0.84| | 0.004Y
j000 2.80 ~-0.516 |0.85% 0.006%8
{200 3.36 -0.537 |p.830 | ©.0074 v

K03



(p+-p-)ko x1 0-3

0 200 400 600 800 1000 1200
Ho (Oersteds)

f=8GHy , 4nTMg=/500 6, Fm=4.2 GHz

o [F
@EL@ (9.87): Wy, Ng=Ng=0)
%n <*.0Q”o+.ﬁf&

NN

Sohve .\wv fo ! LE 4 42d-tY=0 = Ffo= —2.1£8.27= 6.7 CHy
Jﬂg\ ﬁcughbbon\bm.\
N.mgmw\bﬂ
ﬁro ; %gmﬁfg m\\?‘}n\ﬁ%
fo=f=8GHg  (Nx=hg7o, zﬁo
Thae, Ho= FOOMH: | oesg 00 v

204

L34



e _ f=106Hy YrMs =1700 &, AH = 2000e
5 - 0.0

fo=f=(06Hy  (ainee Ny=Wz=0, Ny=)
- 16,000 MHZ _
Ho \n\\;u.mzxw\% 357/. e

The peecto Q\\ngk}\&w N A &38@5@&&
sx?&xm,gg\fb@?\o&x(

Mh\s\. T s,
QN\ Nﬁb‘s.kmnnmu*xbh do= 2088 w7
\_mw o = Moz (374 wm™

bo=[Ra-42 =158 m”

fo=L=106k2
fy= \T00(2:0)= 476 GHY
QWY 2(i1g 008 ™M xwu .

v f e LR+ )]

A =

=\ = 8§.50
\XXK Mlho». m“.m.oN VM +Lh %NOAP
\\Nww - R\xx : §.50
N%o%f% OA - %m\%

\VA} m.ho I (2] 4 £ fract
208



T haa, C '
L= 6.3x06° (9,139 x10¥+9.13¢xs0% 7 [ 825 %/0%)

Ky = 0.0158 muptfm = 01374 B/m
Xo = 23,0 Aups/ i = 200dB/m
For 30dB everie gygéx\{b\

Fulwm.mwm:\: 0. \u.xe = (5. Cin
200 dB/m

T hesn the .XQ.Y\QJ»\(QA netnTiom Asea \ok.\
TL=(o37)(04s) = 0-02 4B

Zo\.ﬁc o o\o,\mo:\&o\&m&a b\ kaéé
6 aﬂé?@mc*rd? wma\éé
Com Are an g,
Hy s Z— i Adon R X ngw\

= ,

P Fe = T B HE e gg Oteuni Ao,

(M‘Muwu.ummmﬁﬁﬁx ) Sﬁxﬁxuuwmm (9.6¢)  *

o/ ke Blhe| Xifo| Lela
[0 0 (o) |. 000

2 0.663 | 0.1€6 6.814
Y 0.980 | 0.247 0.753

1. 6 [.2449 0.285 0.7l
. 8 1487 0,313 0.687
2.0 (732 0.333 0.666

-

\ S cornitan potoniiy Lot ans gt

206



1.0

0.8

0.6

x/a

0.4

0.2

I|Ill|lllilllllln)![!|1l

0.0
, 2.0

-
(&)
-
N
N
I
-
(0))
-
(o0

ko/ke

e f=66kHg, €r=o, YrMp=/5006 , L.= 2.78 e
So Fm=d26Hs ¥, Ro=1257m!
L)?..Wv(n \g\m\vé\q\gy Ion%ono. mo\

M=o 3 X= N%.R\:n = 0704l ¥

Me = b\w. X" . oosiue 2
Jn BTG #, =ML awd mnmxf?gk?&a}
A mmu\mogupwws m
o tate =2, M=Me§ and B=§Hy, 4o the \ov?eqekcrh\%

ALpve

Wou-ﬁm\.w\»oh 2397.§ m~t VvV
T the Qrww‘f.?,\ﬁ?& m\n&&? %\&i
ag=(farf)l = (popoll = 181° 7

Q07



6 s $= 2, %u\o?mw\ HTMpr =/ 000 G
L
& M

From Fagus 9108, smogomun difpone Ll ploe <bidt Lo

ST Xmm g\w&e T/XZ20UR , 4o 4= 0122 >R bmmw V.

T htro m? B-)/ 4o = 0.24 *3 Sdrme = (786 G a\\\s« adileme
(p+P-) #a properlional 1o K (and 4o My), g&a\bﬁxx (06
ket e o
el .Qf't.wxvhsp\mﬁ\msu\m.\o\g“c v

T e Hhe %g}\m%m\&m@o?

UD.\mn\\

ane,

L= iﬁmoll = 4/ v

L= F0° e 5 v
‘ [6:°/cm & e
6 ,+Ks A= 2386 e, b=/ 06, F=9CHz

— Ynme= 2006 , Cc=aMmy ; AS= 2 mmt

Faon (9.80) g@\\m\%&h\»ﬁv &@m«@k&ﬁh& gh\%\%\&
: Aw.f » 2T ..\WMJ..!M.\Q\A\?NNWI

Yiowr %&9 Ho =0,
M‘A - II%K \DN..%A\U.OOV

M - Jﬁ; - QQOQ = -0, WV:W

awdd

S=ab= 2323 »num? , 4o
? ~B.=0.883 rad/m = 0.506°/ e VvV

So the é\m@:&\\\r\nﬁ\

N‘U HNo\,u .Wo .
0:506%/ e

A%&&Kﬁmﬁb

.\n\m\fm\ S, v

Hog



6 £=9 GH3y, YTMs=17006 , AS=6mm™

O.>2.286 Con, b=l0lbcm , Ha= 4000 Oe

Frrovm AQ.Q\vg.\«\«?\N?*@Q —~d A\Cw‘lkv
Ho = Ha=MMs= 4000-(700 = 2300 Oe

Faaon (9.99) thae mgv%&\m\g%\o&

?s?n \Ma\w 45 4o, BT

VLo frmdinn g%iék«m =~ fi= 0.572 com.
Thin, $m= a.g(1700)= 476 GHz ) fo=2.8(ad00) = br4¥ m.mm
So;

A = boNI %o.?ev = 0.22% 40

£Em
Jmo \%p

m%\m\ =0.3%2 _rad/com = 19.6%/co
So ths ntpaiired Apuglh foo o (80° prhose Shft <,

r" \%Q h%.ho.\‘(

YA \ﬁmo = ‘\.0%\“\0

«ﬂug\

\WDO \NBD

K209



6 ‘Ri= /odB, a0dB. \

Foam—~ (9.92) th %««x&% § o §A§
cnelots, i, 7

1™ R

mmuuvm.w.
mx

T htao g l=Irl

| || 2| =™

Foo RL=/0d8, I =1fl =/0dB
Foo RL= 20dB, T =lg|= 20dB

&

K0



-1
Ti- (Y +4Y) T2
Te +4Te =
c (Y+aY) -1
ATe = T -(Y +aY T - Ti-YT2
(Y+aY) - Y -]

= J)ﬂ...?\.fbx\vuﬁr . Ti-YT

&0+ &5) Y- |
- T_-Qiiﬂw- &l - (Ti-yT2)

Y-
- n.w.. +w\|ﬁplﬁn 2 = _ (T2=T)) AY
N -1 (Y=1)*
ATe . (T A (m+Te)(m+Te) AY
Te m%l&ﬁ.ﬂm hl Te m.._\n.\ .ﬂv Y

Witnimbse ih aegpect T Te |

ivm

drare] . Gerllz g%ﬁg g:.n
de L T= T, -

T hue, Te= j‘!ﬂl,m. \

2/



e Faid atlomsiatoo foo tosty Lvin.

X—BAND W.&.! Foom § 2 Hhe § G Coppn
X ~ Aol m.\:\r&m at 10 GHy L& e=0./1dB/m. So the T8l
Aot At L =20.22dB. *

RG-8/U 1 Furome Quemclex T, oe=35 JB/iooft,; or oo =hSdEm,
Co g\ .N\.Po\ﬁ& ,\N?A\A‘ —e = HN..NOQ\W..

CIRCOLAR w.G. ¢ Faowme m\\n\xx\m\mm\ 3.1, Rs=0.036 s . .h,\xvx.\
) Al
(3.133) the allmualion S TEu movle m\x%?waﬁ%r )

Afm.w.uﬂbnw, m-t, Lmnu(ﬁ_\.\g“\wu\. gl 5 %h%w.%v
jm%n \\..\%HI\IV.H: 0.0172 X\&nbe\\x\ = Q:\m.b\m\xé v
agkn -
So thy Cotal Area <o L= 0.30dB . Thue, the stetanglon
ééx»\g\mt% chotel | smer A howthe Lowedd
e Foor (10.16), the vt }\x\_\ﬁ oL e sy Levis

\A.\A‘ J)

-
Whiw T=To, FolL=>1dB=,4259. Thue, F cj+0.259 bmb.ku

T | F(ds)
O o
a2 50 ©.88
500 160
750 2.23
] 600 277 - \

A/ 2



F (dB)

0.5

0.0.
0 200 400 600 800 1000

(o3 e guivnted e ot it e
m:&;n‘m,ﬁmmns.wmxs-sv (250) (107) = 3.6x0™'% W

L e diisime tho —ippen At <2 anX Aoy The 18
.@?P\.u ~10dBm = 0./ mw =07 TW.

\ﬁngg Qf\xs\xs\x.\ \&Sé%\w\&.\»

/0 P = /0 \!\I\.“!\Ql\ Vh .MW“\@

Prmin 3.5x/07/ %

213

ww



®

.,\.un\m /5.8 Te =900 K.
mOBIw\
ﬂ catw =2.5]
The s1eue \,M\ti. ﬁj@& \vgx)w\\&se (o),
- ﬁﬂ _ 3
[+ == 13 152 = 4 /0

?,@K Py 73 X‘M«S& a\g covtecle i, \\vﬁ}\ (r0.21),

Feoe= Fi + 2 (Ra-1)= bﬂf@‘\\%& =27/ = 438 7

6 From (10.4) &\gég@% m\ggﬁ

To= D5 . (16789%)00™3)
¥4 T.u%x\o\&m\s@ =aag. K

Fom (r0:11) g%\%\ﬁ\rﬂ Q\.k‘g %\«\MJ
F= = A2 =02 210d8 v

Foaone (/0:/6) g Aetel \Q&S\m m\.w\rn é&&é\@\

Fejrti) T = /w(rsi-)( 25 ) =143

»

Feoe = Fi *._m.w (Famt) = 1434 (140)(1 021 )= 2030 = 3.6.lBY

The il 1ie powe culpud duaTethe Lise arol amplifin 4,
TO& (Nq;m.n.\o& @Q\c\o&\t rﬁ NT..PQS \vﬂo mm.n\&
= (1oexom23) (2. 30-1) (107) (105" Gwov\ 5.84 xs0”

The naove Row %&‘%ﬂ\m\gg\cﬁ
Ps = \mmbmmw?.\\mv:u.lbﬁ&@\lﬂm S Bm = 3.35xs0 Y w

.ﬂnggxﬁ\ﬂm\& %g%é\
U; =9 39x07"w = =703 dBm

i

w v

214



©

FLzl 58 &=/cdB G-= 20dB
Bw=looMi3 E= 28 F=2d8
From (10.23) the sotr Lague Q&.Qrm caseoole ax (F =Ti=/ 50(8)
E. = F 4 2ol Rl - IV s . L4
cas =PI & + cea \.A\\,wm:c&.m.m 1) + ..\lolm\.mmlv

= 2.3 = 3.64cB
i\ Pin= =90 olBr, thum Poct = -90dBu ~1.5dB +10d R +20dB = =45 Bre .
The Mot Mbqi\% A .QC\?\ S
Py = Gronpy® Tecns B = £ (Feas ) To BGcas
o (1 3ays ) (2310 (290) (108) (10785 0) = 371 X/ W
= IQL*\W Q\mvé

..N\Y\CS\\ m\/wv .H(.mmm..\l%{.w“ M..%Q\.m

The Aest \VS\S&%%&,\? cetuzped i tha

é&\v&g@gv .

_, .
G=20dB G-=lodB - rL=/sdB

F=2dB F=2adB BW=/00 MHzZ.

Feas = S8+ (L58-D) (di=1) — | 53¢ = 2.0d8

/00 oo O

KI5



power ot pat 2 vt e RTB. We oy aler Lfpetec
cnd eise pousn adloleodl Mytha retambde (1of atnpid),
T hace,

| p-ATB = KB, Noeleleol
, o Naololegl = 3478

ﬂ?ﬁcﬁwg&x\“eqﬁgg\ﬁ. theo
.N\WV aﬁg.ﬂm\\l




b) WILKINSON DIVIDER

0 =NT iz
ﬁmu = |E Ve -/z

!L\.\M. ..._\N ,\.n\

L7



¢) & UADRATURE HYBRID

T+ Nl u \
e = = _-il¢ 00
| X m&‘qm | D o
@ wmo / m

muw ®

\ . . B,A\m\xs)é\x&m or adbert
%ﬁ“ﬁ%ﬂm més\,\p&%&&

‘\&.D

Cy
o . — O

T s, o _ 4rs |
| - B u.\%.ﬂmt ==t \SM\\QK
e \/\én .&.Nn.m
- E% \h.Nr
.ﬂ.@ % B
Te _ 7
ﬁ,n\‘w«,ﬂ:« :J\\o.,

am% T=To, we hawt F-as3lB

e The he model of the didle o Sl Ak

The votlege gz\m\\&l from (/0.32)-(19:33),

4T,
for = fify= WMP Ry )

e P o the RF ctnped powen awd 4Ty, e The chang?

Aw DC gg&r%i vﬁ*.%%h»ﬁ&“\m
oensas the Hiode o V, thon the %nég o

K/E



A
6. - VI

. v o ]
- Vi
At s - PM@ p Rilied) m
@.t\wﬁn.

I|I.WPMM% +u?pﬁ WH W&W mrm N&Nu*?vﬁ Nm
(1+Rsje;) +5%W ¢ Rs = (1Rl F (e, Re)?
Foom (jo.31) .,QPP %\SM\N.&\S bm, nxi?,&., x\,a\

ALy, = ?ﬂvmmm - (Belt x

7 gl
\c}s\gﬁxﬂgimh\x}? Uvﬁxt.g
bt trn thae 14 o bt el . Wi

(Vol- X, &)

hﬂ x %& ﬁ%+@w! t&@%*%mv

ﬂrb%&%\?ﬁ Vs© amd LV

Ry /i wes \
g =\ RS =
s+ Rkwe (1+8s/R) +{w e Rs
R; +Yjwey
m.O\ _Gl ~N - r<~9\

- C+mu\na.uv+ mEm Rs)™
ﬂ%v&r& , ch‘ 2B
| 2 (1+Rs (R ) (1485 /R Y+ ()™ R y]

af f=ioety, E&Jpnoo;v%;x\o-?vu 0.006 3

Vi

Sz fag eV

To (ua)] Rj) | BolW/mw)

[
mi .
o 2.5 %0 33, F=
/ 3 J T (Lt Is)
K0 (.24 X0 14,
50 PRV 3

L

209

[



e The twpad tigmal ton fe il ac,

oo lG T + Coo T

vt =
and the Lo Aldmal 2,
Vio (¢ = toa T
Thew the v vuge. cuwlped wll Ae

4= &m&&ﬁw T Coolyt + Coolpl)?

2R [ Coat it + epaent + coat W, t]
t2b [ oot Coslht t Coet tCoalih © +Coe T Xx&to.mu

= Mw\\.mw + Cee WT + Lot 2L TE + low NEQ,&
t k[ conlwimw )t + Celwrtw)t + con(w,—w,) ¢ + cre (Witw,)t

+ Cow (Wo=we)E + Cow (Wp + &)t ]

(L poeaihle coptninlome of the 4 dond diffitucta oy

8~\ EN\ ?\K&N\n\ﬁv
3

AEC@Cu{i&u ane %@S\N&)ﬁ\r .NNS\.\(\\X.Q&..A»\\A\N v
gpﬁgg }\S\Pu&ﬁ%ﬁﬁi\v

RO



G = Ve Coewl ; C\Panm\oa\mb\.n.va

Qe san Qo.zvv.\:mbmf the dioole cornende i ol arpie
\Q&x.é% a N&\S\o\\&hﬁt& Y\M\G&\oﬁ\mm\«&v
i Golot ) ¢ o (w45 -m)]
=kt [awt — Coelt +6)) T
Loz —d vt conlwe-n) + conlt +m|#\pbw
= —hwt[-coewt + (Wt +6)]T

.Fsﬁ-gE ggE Dt tompene o
L = st (1+E 4 8)
Loz = 1- Y 438)
Sothy outid A4 Ltii: BT
b o e wdh a (go° E#é&@agé
v LI\OQ.S;\P\

L= AV [ oot # con(ut +6)] )
L ys it [ gt - oWt tE)] T

T (NQ.E‘..\XL.P ﬂ.\w?m&??“ Hroyee g*&.&l\&% e D%Xb&\.mn,.

Ly RIS oes)
Loz =AV - £ ud)

So thae Qd\ﬁﬁ.&w e \e_:f..wn\?\mw%% v

227



e E&&isgii?&gwg

thnd, ovolon cnlinmedeloton. producte

Ay ~ o (V) Con U, +c\r0¢?8e.mvu
~ R (VTR codtot Costdit VIV Coo it Lot E )
~ A (o ??»ﬁw?eﬁww +UT Nt aoe o, tCoe 244 T )
~ ﬂ?ﬂﬁ?&%&?&% t UV e (AW, - 1) 2]
So e b of the powere Lin the Tlan ovlpule <2,

A AR =
NS cwrv \mmmv =68

| I .| L. — Tr
m\,\ Q\ Q.N @cﬂ flc ®>\ QNQN foor
LINEAR BEHAV]OR =& Fn
THIRD-6RDER BEHAVIOR. Fo= C h:w (C wra g&v

ﬁgg&ggé\ﬁonﬁavg\

wteond Hagl (ac cavatol Ay the ationol stage) <&,

‘ &3 3 G 3,53
Bs (£5)07- (S )6l

2R2



Vai= \[2o 6By = (2o P2 ,\m‘wwm

Vios (TP = 1T [

do® | Zo Pd2 = 2o P2 g
\mk.\ < ﬁ\l\.\nu(. Q.wmvp Qme.u
T v [T [
/\No ?m\wm.r mﬁH\ rv
So s Cotad AtonTeon g%\?

@umw.. A %)= wam@wmy

T s,
(e n) 7

223



9 | el =75
Son Sos

/e =79.6

SWITCH om0} (DIGDE OFF) SwiTeH OFF i (DIOPE ON)
L .
£ L
Ry R
2y = 0.5~ 720 24034750
Yo = (0.096 4, 139 )m S Ny = (63-133) mS

Egé\&g*ﬂ.ﬁ\(ﬁ OR\A&N&N\.\&N&.S

%%&éﬁx@ﬂ% =—j0.0139= -0 695/2 . So the 4Tl
\@iu\s\r\m\v&:\mx\r = 0.403 A,

o e ON adote | tha whund Cuptdanet Ao Thun,
2 = Yo.0%6xs07% = 10,417 A \\ﬁgxé.\? \ow\wﬁ&fe

(10.5%b),
IL= lbo.\Nﬂ = 0. 02048 =

232 +mo

dn The OFF \&p\ﬁig At \Six\&mix\\ e 220.246+680,
Ao e bt Aots e,

= - dZ -
= po&oiumioﬂ =178

234



e | g % L, =/5a

SwiTCH 6N Switen oFf:

.I.Q\i

Jisn 5265 0.5~

D.M.d.b.wo..?

o.mﬂ,w 256 o.f.:m.?

AReD A\,%” 2!
A8 I 2 I o M\M.TN,\.NN N~ WNN
To o i Y1) T LY

Corved & Sart

Szt = 2 = a = 2
AtBZe+C24D [ +2y/22 42 [2o+Bofert! A+ EL 4

ON STATE: 2= 03150 , 21=0:5-72500
Sa =0 995 /=/(4°
TL=0.04%d3

OFF STATE: 2 =0.5-ja50x ) 22 0.34/15

S2=0.118/143°
TL=186d3

A5

W



© rmo— | =i
Zo \ Zo \ Zo

So 4¢ 745 ol (fe,246) - e (0 O) (en-0FF)
6 |4
{1o° 73°
(20° 4e°
130° 40°
[22° ¢4, 3°
121 45,2°

So e CAiepeoe B =/21°. m@?\c&% 8= 3l° %S&P a¢ =-45°)
dwitio Aea fr 6121
Using (10.69) | b=Bis \

Sa = 2 - < 2

A+B/2d+CzesD “B2o+j(1-B"25)-BZ SR + (2-b7)

226



y
lswul®= _
YT+ (2-57)
-t -
DicpEsS on! = 5 CeT & =0.20
wmn.;»\ =0.92996
TL= 0 007dB ~odB
D(ODES OFF ! vuw.ﬁes% . o sre

[ Secl? = 0.977
L= 0.102 dB8 ¥

mmx&ok\fg% %\oﬁ.ﬁf Tlop HOK@» &OZ\

Tlope = 0108, Py = =56.7°, thua ad=9498°)

RA7

[

&



Faom (1) the tdindt - coresnd cunend gain <2,

‘ n.a\.Emi
mﬂ,.mﬁ = wln N = %3 K.. - ms‘c .H”vaﬁtN.Ena.
b Voo e APS L
X & s L /
= G . = Lo o wmne B> Jfwe
q | Iuhcmami N.WJ.EAL “Crr "

(e, \x Rr=i1ion, (m= 8pF ) F2I16H3 , than oer =G

%r.u‘\.b.\ mh.h =002 pF , m&u = {bb.\r\ m%.m nQ.w\b\ﬁs m%\uﬁw %..xu wO..\xh\4 umnu.mltm.

e pm—————

Yy = JWCS  _ 50.00942  _ 0.009¢/[5° = 6.00062 4, 0.60TY ¥
[+/wRCes  [+,0.06597

= %36 03 2 =
Yar s - - = 0.03[4° v j250 ¥
[4/WR Cos 4006597 4

[
Yoz ol 4 Wy, = 0.0025 +,0.00377 = 0.00452/[56:5°
S

£Y = (Y t¥e) (Yar FYe)=YisYes = (.0226(34.5%)( 0228/2.5") = 0. 000515 224

m: NAm/\o¢v\:,va\u+V\uL - (olV\: _ .Db\m‘\ldm.mfo _o.951 5 .\

AY Yot Vi 0a26/24.5°
W~Pu0
Sy = lb/\b\v\o = m:.DLvﬁDK.pl\lv = 2.33 H\WO.

4y L00bsI5/3%°

- - . -/2°
Sap = Yol OTILE 50220 S
J\nv+d\mﬁ .OPPMBWNOI

.

228



Tha mmug} o 3-8 éb\&‘&%\@\
mH o o.é.\g
sl =

0707 ©

»ﬂo_&m«lu.m.blpn \\.FH\M\YMO\QNQ\ ﬁQcMnO
Tt frson (115, 1116), and GLit) e fhave
G = Lsul™ (1= Te]?)

f Psu s 50 Tl ®)

Gr= _m»;»mﬁl:\m_dm_l_ﬁr“& - ~w~.;»h 0.5
?-,.?prwﬂttms,nrgp
G- | sz (- :.:Ln.v
m_.;ﬁc,.LrvT..mSﬁj

=|Sult= 05"V

= ~m£,~». =0.5 v

For 2.= 252" L=Y3 | Te = Toug =0, Mo =S+ SxSule —y
{=522 (0
Gp= | Sulm =05

\
Gt = ﬂmr;pgtﬁﬂr/.av = 044y Vv

G = AWNL;.QI:]LPV - 0.£mq,\

(=)

229



.

m.omg Zstrssa, TLF50n . _‘.rn..ﬂ..?uOu ﬁwnl\m , guw~w+m§hem -..Nw

\l.mz \.w ’

Ga= 15212 (1-11s]*) - 0.457
(1= ot %)

GT= IN;JT-ETV = 0.44y

G= [s)\*=0.5

Fromw (1.28) -(11.29) e contine awd aadlic o the

h\g§ SV&PA\Q\(P . ) bnw:mplmhwmﬁnD.quo
C, = mmﬁ...b.w,wvxh (v
w PREEDE 2.5¢[28
R.= Sl ) S
[Saal™=14]*]| ~ L37
Cez (Su-aSh)* _ 3,77 /1714° v
C:ng_r =3
Rp= m:..mﬁ ﬂ = 2.53Y
(Su|*=1al*

Faocwe (11.131),

Fn \l?m:\rlﬁmvv\ﬂ +\N:N. - \.w.m.V, | v
. 2 ]SSy

Svee. Kl amd (4] <|, the Tramendn %é
ol .

230






e F:%u. (/1. 38) T Compdde 4

D&evicE Sy Si2 Sy Sia A
A 0.34/=170* | 0.060L70° | 4.3/80° 0.45/-25° [193| ume STABLE
B 0.75 [=60° | 0.2 (3¢ | s0(90° | 0.5 /[&° 0.283 | POT. UNSTABLE
c 0.65[=t40° | 0.04[&0° | 2.4[50° | o©.7,=6S° 1,0S 7| UM STABLE
Reyer A hoethe .\«\&.&:k\@\?\ﬁ\W
e T\\Sf;.\ (11.3¢) e &Tég.\\m\\
- 2
X&U \ \M:\ v w
ﬂ m,nplw: B.~ + ~ MQMS.W
k‘\\ .m\bnb M‘OCE\NA\MW&.\NV §§§\
45582,
So, Ve ~[Sul* - [=1su|*® j
~ MNN!MmiN%NL ﬁmvv: ~\~.w:-\ v

mégg\ﬁtgg\«&é\g
éigi%&i thue Lsul

%%xﬁ\

234

Thewthe



e S =0.65/140°  Sp =4[50 S, 20.04/607 S,220.70(=65°
4 H.w: m,n.r - m:.mﬁ = 0,393 Eo

K= T;m:_».I,anNiEﬂ =126
Ul_m:l.m.rL

Seien (81<] o K31 thie Tramesatie it nierobiomally Aedde
oX WQ.IM\ “QV\VS%;? g?%&%

g%&%ﬁm dnetelad: (g 11:43)

My =0F=0920047°

—Ir" m\gﬁw" D.WWDE f\

The gowme Con thom e calehilid ae,
Gs=3.04 |, G576 , GL7L6T
Se thae 3»?8& Tooaolwese Galn Gr=a9.7=14.708 ¥

%%?%miﬁu@wg N\N\R\S\&&\*n

0:092X
0.298

nftemqjix»r ?&@eﬁk %&1& [Sul 20.08 , 1522\ 20 .09, G=(4748

233



e .m:nb.mlxlwvoo , WN\MM.NQN 320° , .W\PHO v.m,NNnQ.melw.w

Afgtéggk 20 amol (8] <

mggg\vﬁ 3
Ms =S¥ =0.1[20° v | M =S =072/83" v

D}ﬂm%\v\vﬂ\o\\n\.\&t\x}@b\; *&Jﬁ\ﬁl&“?

S b =122
:mz ——[Sa[* Zhi - /6.6 B

Mty atrs clens, e o Soalth o, The hoidl cinescit

.
.
AL .

Q.A:C?}x

C=_"l - juspF v L= Bo%t _ 075l v
Wis Y )
r”._ll“wp‘l “B. A v N‘“ 'NO “D.%% I e

%‘C(mk\(m\?fﬂn\o\n\m. Q\?Q.\Nw\o\c? %\S]V‘ (Sul=0.035, ﬁmuh._vs.bbwu
ool G =12.2dB

234

o



e ,m:ub.m\Ef $2122.24[32° ; 5,,=0, Sz =0.72/=83"

G=/0d®B |, Gs=/dB ,G_=adB

Sumar K=00 awd lalkl, gg%é&

\vao,\?\mp. Forcwe (11.48), e ave

S / = 2.08 7
b?:px \NMNL

= \ . =/ <\
mmzef < /.59 )

S0 %3 Ge= ldB=1.26 gQr;p&m-\h% \s.n\&i\sv}
(i1,49),

Oo,é(\m.ﬁ\\«.tibm ?&«:Wu ~(11.53):
Co=0.52%/120° v L= O. mummmmo v
_Re= 0.3l0 7 R.= 0.269 v

Sasnne mlo‘\oxm\wu~w- = 2.0d3, Eq&rp Gs= 1B amd Tha

G = 2B nwb\tS coredos \?R\N& ?i?o\ jodB.
Wa plet thee crelee onthe ggg%

cD»\WEb.\ignomvNEo\.ﬂ\ \wvi\viég 3
es?m?,\d‘gﬁ ﬁ&g% k\\\%\c% .\S&.\X\X
%%

= - = v/
m%%% [Su] =0.45, | Seal=0.98, G=/0.0548
(neflreteons g%i%%ﬁ«%&x\?

t> lo0dB). mé%&:%{?ﬁmw‘&é%

X385



ot
ot O i
* hotad honal @ Q) I
o o = Py .
L £,
' - " o ~ " o
“ - 2 * P o
> <
. = ol : R ”
(59 : < ~
at e 5 43
o .
52 A 2 - 3 " N
) ” o N o
oy O\ (o ot K A
o -\\' 2
LA < / AN
! «
aovo' o ooht a
. o 4 \
PO S A\
& (¢ N 2 o
5.4 %Cﬂ h
L
> .%J, o - o
N oxe
£ & N\
< i
& o ! ‘
<
o 3 f )
& N >
e 7 G=1db g A\
74 g, T g .
£1° g %
T
&) /8 f: ,
-
£ : [ A
el 5 Favany)
éfe 3 8 re\ %
gfe N 5 A
: H 0
s 'S 3
- -
IINE i
Sle £
242 3
¥e L2
sis
i Is M £
Buan :
» 1 = R bt 7€ ieh-R ¢ -2 z
e (8T 8 s = - : — L b
= ~ta
* oo .. xnu.-.?..nn Cotroment(-f-], oa compucT. urlE-) 1
: -
A P34
sast _ o HE
g ; T 5 \ ) N X Y 3N
R it
12 . a
gt & o
A\ 1 R - B
E\T — : - % R
® wer = : ¢ - Hr
. £y ey o \ X s . )
e\l - T " v - - -
“Ve o y ;
o\ X A ‘
% . R \
v
*
3

sto P o e

I~
20

2o
P

"o

o

Foazmn A:xuvggg%\ﬁmmi \m\u(\

(.06)(y. 3)(-39)( 45)

0.05¢ ¥

[Si2lS e[ 1Sull Sz

U=

mo?

.

A_tﬁmzﬂ&g
(!l {va § .\n.\V\_\N\,\\\ﬂ\g\N\\Y) Q.;.N.\Q.ﬂ.c v\ﬁm\

152t [-(3nU-Cu ]

= £« = ran

(--u)>

0.897-
~ 0T B < G (dB)- Gr(dB)< O 548

(i+V)*

236

P



e ﬁ.\.vﬁda\( N\\.Q%n\v D\SK :\.A\&Q.v ) \E\\\g\e ﬁh.h =/ AL \\S\Q&\
|

: =[=151" [-9s=[Sul™
g T
So (.52) rediucea s,
*
Co= (LSS58 )
| =|SulY - L+15,]

1

ﬂm m,LmT_m: J = -m_;

T._m:: [+{Sn >
[ - m.: - W.W:N
* s T e

ctuToo .n\v»ﬂh%x\ﬁuu&x séom\x\\&wr ls=¢, \E‘QL

e S =07 LM% | 8, =0.02[60° | $3,23.5(60° |, S2220.8(272"
Fram = 2.5dB, [Gpp =0.7/L30° Ry =i5n

Funadt gg - K=lo7 ,lal=0,53

Sumee K> ame 1] 4l Has %%%&%

g%%%m&rﬁu‘ﬁmﬂtb.ﬂﬁ ?\\x\

e magims Goin Ky Cogupets matsbng th o fid

“S\-\( N\\.QNWV ’

* *.. o v\
~\rU AMhu.»- SizSauls v = 0. Wﬂ.w\!lﬂlm

So thae é%i&«.ﬁﬁf mm.q\mgﬁ?wxn\f
,\ccx(m\m.\o&\ G -lrs)* s ~ | - GNL
T 21

\ me_.\mT , flmu..rﬁr/

= (1.85)(1225)(3,8/) =863 =19.4d8

gé\&&{i»mg&ig
MPR(N m\cﬁ@i\&&\?@?gﬂ

237

(14



6,108 A

Spenlompact g\m\& omng ‘ %\vs&,mi.\o.wmlmﬁvo.a\
G=197d8 v, omol F=2.548Y Tht dote e fothii amatyss
de Leidd Npehbrir. (The setitiol A+ a At icoploe < Sia <
ot T 3tas, skl o G=18 D

nn:ﬁmnd Software - SUPER-COMPACT PC Vv6.52 27-JUN-87 17:07:09
File: C:\COMPACT\PRB11l_13.CKT

NOL
oS8T
TRL
TRO

z=50 e=117. f£=5.GEZ
=50 e=8. £=5.GHZ

P S

=50 e=38. f=
=50 e=106. £
14

38z .7 -110. 3.5 60. 0.02 60. .E -70.

238



9 M:nQ.WW%'O\o ) mn; = M.Eo J Siz=0 ] mNN HQ..NNlNDo

Fua® 2.048 ) ﬂnﬂub.ouﬁ\loh ) Rry =20

Sncre Si2=¢ Q\.@O\ ~m,> S22l < Qrb\ %&\QJ\A\P é

\&\&!NN. :NIT.PQJ?Y\Q\Q %\Q\A\\r \PAP QﬂClQMQloQ]h , § MN._ =
4=4dB. Y  So Gst+@ =0dB.

PLet erie \cmhxb cnelea \wﬁ F=2.0, 2.05, 2.2, and 3.048

Fde) N G Re

2.05 0.0034 0.61[42° 5.9
2.20 0.05¢  0.59/[482°  0.1%8
3,00 0.30 o48/1e0° Yo

2,00 0. 0.62/[100° o}
\X\o‘?\\o‘ig?gﬂ&r Gs=Ge=odR .
Gy, =156 7 G Ly = 196

%mu O.64! %rv 0.51¢
Cs=0.44/69° CL =06.47/60°
Rs = .44 Ro=0.47

Thue TG cnelee ane Omo.n\».ﬂwm\ng\“\%cg F=a4d8
powt. Wa chossa [20.66/105°, (2= 0.62/[005° | Ther wt

hrodd oo F = 2.o4d6. .Eg.\:s& pt Gomphifsi.
YIS SR

0,031

Sepen Commpant B\xa\m.\\c?m\x&t Hm.;uo..emv._mﬁ.mno.oﬁ G=6.(d8,
el F=2.04dR « The §§§g§§r§§

A39



0k

o § T Ty =
e YT -
o 2 et . -
~romare 10A0 o T
& 10 1] o DN
5 ,'a 5
® TITITE S \
) 1 X .
1 1 140y, ¥
£a,
\ l}"} cu" i » r
L 1 fo.,.‘h PN
E | :
i1 N O
- Fod .’{ q'
L St q' W
9 | : : |
)
i" e”r *; eﬂ
Ll R B A\ q:. \
1 nil
- id ’
ts J A \B
3. ] a | '
g ‘ NN
. . i rc |
Lo ;
: F :
L H sEvS ‘
| : S }’s\ T
X o 35 t‘,l ’J ;
| : - o
: D &%
™ : { ;
L 4 : |
| : K X 0.4 =
;.’ gl i '6
- - n ;
L - e ; o
t adn ; |
i loe : ,
- : |
: ’ L] 2 1
2pr < % B ‘ .
: \ g 4 < | i o
e % \ - N % A ; ‘ :
."»4",, ) ] : ! ~
Eot e § e 2 : o
¥ ! . : q ‘
T Ravs e »' |
X © 4
‘ 4 ‘ * plo
A—— ‘ / X[z
ycf g x : 3 : -
Le t ’ /
3 E 3 ) / |
| . < K3
£t g a satl : )]
~ > B atd ’ 4 /)
Lt J : I
| (.2 L«
’ o
X .. .
N X S
5
\ i
; N I
w0 . " u /
SR -y,
) 4 A
- e
X 5
2 . )
- o
- X > <
\"‘°‘°
! w10 e * o 2
¥
),UQ)O ” IXNN4s303 “O""Hi!‘l" '_"”' .'
”,&’ m 13705 wanat i e

0

EIE)

e



e m:éi%éa\\b}t\m\
Ut the F=25d8 ng&%%é
N=oldl, Cg =0.543[120° , Rp=0,28¢

Nowr, Gsmpg=(-56=19348 ) Glpaes 196 =2,92d8
m&ggmm%.mqu%?vi\@k?ghbmkm
cnele . Ebgmi%wﬁiéﬁ.éw\i
wtridiome b the F=2.548 ‘moee cnele

Gs=15 B gs> s..wow m.w&.mmklot bs= 0. 204
GuL=25dB 4020907 CL20.67 [60°  RLr0.(63
Ge= 78 gs=0.948 Cs0.58 160"  Rs=0.149
Gs= [.8dB - gs»>0.970 Cs = 0.59 L2 Rs=0.1l2.

The Ge=/8dB awd 6.=25dB circloa are oo To opTimitnn,
(thae F=2.548 oies cnely) . Thue we Nae [;20:545(227,
e 0.59(72° | ik wld wxﬁx& @ Gain ot Gr=h8F LS 421030

ﬂ?i»ﬁ%g&&k%&%

6,076

w

@i&cg% m\é%\xﬁ—m: 20,20,

~m-_\0bm, Gz103d8Y, awd F=2.4087, .N..»S\VSQ(P?\&A\

24!



ChHT

-0

T

SEILINYYYS ATIYIS ATINOVE

RS

et i
' ;.:.c“'g
x(;- «"l

o358

2417

.37
13

~/

~-fto -
PASSY

_ "

S \- \ I .
a X

X

¥
ol
!)auo,[;'~f
——

EEPAA

YImvisisde

o

UMD 900 NOIESINEN

o g

oL
)

™

2y

e

v . oA A
FEITeS uon:ﬂl""

s !

(d €20 b e S

g o e e
re



e FoR THE CoUPLED (INE COUPLERS

C=107¥* = 0.70¢

NomuM:O N\*M. = /Rla

Zoo=50fi-c _ 2/
{+¢

IV

HAnd
o ©
o

E%éwugﬁ\\ﬁéé\&wi
%g.g&é\\&?&@%é
\mﬁ» [0dB goan AlLloal, Eéé
Ra e o the %t guien Aeko; aneludingthe
Ly, oopd £k . %\qﬁ%\:&m\ﬁc%\ 2
wf oiTiminelini | Rossillas bt te i o Sif Sl the.
gﬁmg 6.

PARAMETER BEFORE OFT. | AFTER OFT.
INPUT sSecTION STLB LENGTH 0. .\wo\/ 0.1a5A
INPUT sgcr/on LINE LENGTH o, T A 01194 .
OUTPUT SEQTION WNE LENGTH 0.045A d,0894
QUTPUT SECT/ON LINE LENGTH | ©0.432) 0.458 )\

Q43



Compact
File: c¢:

LAD
C&T 1
TRL 1
TWO 2
TRL 3
OST 4
AMP:
END
BLK .
cpl 1 2
cle:
END
BLK
clc 12
AMP 2
AMP 4
clec 5
RES 3
RES 7
TOTREL:
END
FRED
STEP 3GH
END

OoPT
total MS
END
ouT
PRI
END
DATA
Q: S
3GEZ
4GHZ
5GHZ
END

0
2
3
4
0

O O oo

2

tota

.80
.75
.71

4POR

Softwzre

\compact\prbll_1€.ckt

Z=50.
=50,
Q

2=50.
2=50.

? F=4GHZ
? F=4GHZ

o -
.

2POR 1 4

T

Lo

3

w

W~

8
5
5

@ QO

Re=
POR L

Z 5GHZ 100MHZ

21=3022 MS1l

15

SUPER-COMPACT PC V6.52

90.

16-MAY-87 16:25:15

F=4GEZ

.66
.60
.58

QLYY



i
v

MS21 [dB] TOTAL
5 ZMHH me TOTAL mwmmomm OPTIMIZATION)

15.00

P by

10.00 —— = e

5.00
0.00

-5.00

-10.004

-15.004

-20.00-

-25. 00>

~30.004

-35.00- £

-40.004 - vl
. 007 | | \\t.

llpm‘oonn T ¥ v v v . H ‘ ¥ T T T T T T T 1 ) ¥ b T 1 T
3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6

Freag [GHz]

o

v MS21 [dB] TOTAL
0O MS1il1 [dB] TOTAL (AETER. OPTIMIZATION)

15.00 -

10.00 s s

5.00

0.00

-5.00

-10.00+

-15.004

-20.00

25 000>

-35.00

§ ‘ —
-40.004 T = .

|1

Inwm.OO,__._N_MaA_.d_,_~d Y T
3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.5 4.

Freg [GHz]

A5




.§ Viaz .
. L 5
| X X
Vi 3> Yay o + @
Vg 2
m 2,

(11, 62)—
Q}Q\N%A\?. Saa 4 N
ANEY ¢ \uﬂx.m
he
.M\:.FS \?\&w \Q\V%xr \«\S\‘:&.

*\ggh%
éﬁxﬁ\im\&.ﬁ

+
Viz = ,\.W Va
" <w. <N N\g
u\*\@vx
A\wkg Qrﬁf&ﬁ \3&@\%\&\ )
P PRZY g Vaz
T hene <} +\L)<mm. = <M by + .\l
Vg = = Vi
= 2 <M.ﬁgvjmv \ |
dite Ve = £ (- 15)
z.
|N| / WNN“ |<\~~.\M e\_+n..0 \l)xom%\&%l lakk‘mkv
iy e
| NI R
e Facm (i) ) & > m

s mv\

Ny Loy .
e
xgtg €

- N, 4
by Vg ly = L g Al xx/
L g g — ,
| . - a4y )
gL = \dmﬁ%\ﬁ% %1
xﬁalmlwxf

.. Nxmgm\oi\m«v S
S gLy - 2y Ly

<46



a Re=5n, Ry =200a , m%,m_u 0.35pF |, Im= o s
Astisnm a .m@umkn YoN,

Wo e (1169) amol (16.72) \.ﬂ\?k Lo ly, %y Lol Thim wcee (1177)

VEQU

£ GN¥) | G(N=8) |Gln=18)
2 9.948 14048 | 16.548
Y 7.8 (3.7 - 15,9
8 7.2 2.5 13,4
i3 3.y 6.7 9,5
-1é 7.2 g.4 4.7
18 6.5 7.0 2.2
0 5.7 S -0.2

Gavn. af f=B6H3 ve. N y
G-(d8

N
5 3
4 7.3
;

S

9

ﬂ- N
7.0
6.7

So the opbosim. wadot of N o date To Ae Mot 76,
Ueing (11178) G ol Nopt )
Rq\m%vﬁ.\%.m.%
YAl = 0.125
Nopt = An (spby /54 L) . .33
945 - Ak

'
N

RL7



. S A 2= md , R>0 (PoSIMVE RESISTANCE)

Then 258/20 ST +j% ,r>0

[= ww.m = (r-+4 %

(r+)) +j %
X&J\C\,\i Nn!h.J,X
3T X , r>o

R>0 NEGATIVE RESISTRNOE)
}

Tham,  r23-1 _—0+)H X | (red-j %

-~

3t (-r+1) X (r=1)=j X

Se, .
Ao (r-D)H X
T e+ x

%ﬁggggg%\?\xﬁ%\g

g %\A\h\ﬁ*.

e M:uo.w%. ) Mbun .M.WPU:’WMI / M\hnb.b ~/5° ) ,Wo.ub uQ.h.Eo

Mv Son .
13 s ,
n

ﬂ?géévﬁ

Cr=8.09/~s | Rr=8. 28

. /7 ~
\n, nh& + .m\p..w\.t T

\!..WNH \l.ﬁ

Lhorge Tr 4o that [IF1<] anod I, g(@&%&@vgiq
gr\ s ailed [ =0.9030° | Thuns [ o= 161 12462° , oo
2R L5 Se m,..n.dm\r.)\w -1 Xy .u.QJ.NW.PH@SwJS&MpMP

§G g\&(g ALgeor,

QUE



» %V / \@\A\l&\ §§
m .\. .mnlu Nul\ex 0

ﬁrh. ZL-Zo
mr.TW.O ) ﬂ)wnnlm\fwlwo
Zuntd
NFH mO ~+ﬁr
e L
, T
L+ie | (*l
-z °

( -
WWWC M)t )=o) =0
- 07 - )
oo \VM D..\M\SJr\\XVr*KN%\\:-\\w
%Ilb/pﬁarﬂﬁv N r\D
Tali=t 7

R 7

w



t
\
Al
¥

N

e -

Ou L W\?fb\mn .10, chovar [L=0:6 [=(30° . The lout, 2cut, 27,
.\m.ﬁlﬁsﬁx\m §é~§%§§%§
%ﬁggggvé sow lo [, The =Zal

%ﬂxﬂb\x@@ “a m,vmwd.\.h.\o\ o a § ,\m.\:M\.W\A NMWu 0./58X - Tihw
Aiie Loglh i S£0:(8-0.76% 0004,

E»gg&ﬁbg%gﬁ%ﬁi%\
gy

Jﬁﬁm\lm\v B%\%o :lo...h_
2.1p -042¢ 5.0
218 ~0.092- 7.2
2,40 -0,0%3 9./
2,26 -0.058 19
430 NCR-LTA (5.4
234 . =002 (6.5
2.3% -0,00% 3.6
2.40 ° 1.8
2.4 0.008 j0.2
2.46 0.025 7.9
2.50 0.042 6.3
2.60 o .83 i,/
266 e.ljo 34
270 LYY 20

ﬂrb}g)umﬁri doew wod Oceun ot o4 =0 Atcouen the
i i et cteemand ot Fo. The “@" ue et Arwtn Han,
Son Sonple (10 Thiv poretlim chrowethe oolumdage of
\v&&vs% a \\x\%,\mﬁl@ g&&m\i?g oacilbodon . :&.i\,
¢ plttd oo followring gt

4

25¢



'out (magnitude)

e Suz=hal150° .mﬁub.mtnloo , Sa=37/[772° Sea=13/=67°
%\t\nué g&)\\mm\\;f ém _@xw.r& \Pm, 0&\3&5%%:?...%. Cu

el :
(vt = Sa2a + Si252, I
\.\%I\H

Thwe At =08/~ v . Thew [t =75,88[=28.3° | ool

mgnmoﬁ%%lnu-wmdxﬂkv

2 = ..%\le&; dmﬂs&h = 2537 mwﬂnb.uw.&dd.&&

E 2- & tha Aeodd —mprolarel M&i\r Ay =0.030x i,
a %&kg atisnrptioal of +4 Thute Lg =0. 21 1.

oA Che Qﬁﬁgﬁ \%,\S.NMJ = h.mw.m\mﬁumo.mmn\fmu@m&mxmwh
=0.8 U8 Thua Ly=0.4583X.

as/



ATt 4 £ é%&%&{gg%

I"out (magnitude)

20
18

16

14
12
10

O N b O

2= altle o sscnz pig

[-r

-0.05 -0.04 -0.03 -0.02-0.01 0 0.01 0.02 0.03 0.04 0.05

Aflfg

. RER

[



@Fmﬂi.mﬁ [ 2

e ﬂSsSé?xE.sipg&&xm??
Onitonma. il w\B&\XQ..\\.AQ

S = Pue & 2
s

So
/ G= 4mrks | e (5000)*(1.a7x/07¢) =40 = LAB

P /00
9 Ep =5 4un 8 ekl Fn 026290
| Foome (12.2) and (2:1) the

O = N\NI ﬂzPX
AX A .
% Fle,8) A Bl 6dep
F=o B0
- N — Z 2 .
| Fi6:¢)= r*sc9,¢)= .m.w:m& H\»m\fﬂ% N&e 028 &1z
T hur 7 T T2
J Ry ainsdods = anh [aidpde = 2mi(s )= LA
@=0 g=p v 5=0 o
Thut, = YTA L _ /
TV =777 48

e, F oo Qw.m‘vx (2.6), anol (12.11),

PreheS= GA™S _ (15.8)(.0375)(2x0o™")
g ‘ e

= 3,54x05 T W (6=15.8; A=0.0375 m)

753



@ “ﬂ'\g;\*c Qh \Pu q‘.,mw“j.ﬂq + QI.; v\fb

T, L@\é&%%g& q\\\s\s\&\x\«&r

u&fd 5u ﬁmlﬂﬁ = N%.m.!.w&h.h.%.%@%

-—

To—Tk 295 - 5,

e, F o the P&Sggé q\

(12.15), g%&g%k fou

Gen Q.«t\owm\\o.. 6316, A=0.06lw | Pr=/07"% W
P - W& p . () > (27,000) 107%) = 0177w W ==l AB w
Ge Gr AT © T (L30) (o0ul) T (r07%) = ™
9 Foaomwe (12./0) and Q.‘N;C\
5= &
yrr

30

nb(fx@«\(« §§§\§§V G=10 = (000, %

Ao,

S =1001000)  -0.88¢ Wim™ =0.088 wmW/om®
4 (30)*

dtie aidelode \(m\%}qs. b\g%\,\:\?» mw.\\mm\\o 3.6,

4o,
¢ = 10(31:6) _p 0ag wimt = 0.0028 mW/ o™
4 (z0)*

\

254



S = “u.m m.\Wm
a4 Br

The atalleneol powtn dinedy oi the aectivin A, dhon (12.26)
Sp=_feGt T (62, %) B, ép)
(41 ™ RE B~ .
e T (8e, ¢ Or, Fr) AL e nadan creee-sretion ot the
tangtt et ot On, dr it am cmeidlend vt ot Ge, P -
Thitn tlae ALctLyed, powtn Com A \3&:&&&&% (12.14)

P = m?n.ﬁ-f\.yrﬁo\,mmw\ﬂnv%«,\ﬁ,xv \
reR T3 RIR A A

(29 - .

o) Tr
E?P%&F%»\% Wno\.&g\p\v\gé
iﬁuﬂfﬂfi?éx&é. The Acund -
ggq&\v?%% @t

T=3aR/e, o
.o v

A

o+ |

i

m?:p.x -z LFr

255



6 From (12.29) @Fkﬁn\n\ﬁc *@wx??ig are,

T (mimy gt s S B =50 My

£ = 2Vhmax fo  _ 2(20 Mhee Y(126H;)
&Qsi 3 = ToF e s 6 kHy

So tre Em&?« AL 80 =[O0 Hy,

| e Faom' (12.37) the Aeeecped powtn —a

232 - 2 /. et
Pr= G AT _ (1000) *(0.15)* (20) _
r vw mfdumﬁ\ = /Joo0 T,S..vw m\oéc = o@.mwx\ol\ W

= =76 dBm

The Tranemutly, poutr e (04og (16)(10°) = 70dBm . S

A< T= 70 dBm —(-70olBm) H1OLB = /5t B

(=) 1] .=
[ g pe & <

F=-1

Asetirnn tun meideot plone awrove wrdh powen Livey St
T Wen thae gm&?s\&b?\&\?m\&ﬂ
aondd (12.6) !

= -, AG
mm S¢hAe = St T

Boecoas Q\géx%g\%mmg
g\? gsémé ngm\?m\x\,ﬁ«f
E o gg&%gé\ﬁx\}?gﬁ\
P26 Fy . Thew the RCS can b fovind Lo (12.25) "

T = m.un VNQ..N %

M e—

St G

256



9 mu_.nw_.w , Gr=/000. \

Foomn (12:41) At hoae thae ﬂﬁ?ﬁi% nohiZeor fothe

wH . B Ry \.m@

Pe @ Gr
ol - () yrR™ (31.6) (5 3.97x0 "R
[= ma\ 000/" 5 (1000) /o

Se tha Adrgr Lo T5 = e R=159m. (s>l Lo R>159m)

e S=1300 Wim™> = $IE|[H] = Mﬂﬁ? 1E1* = o iy

Bl =V21e5 = [aG77)(1300) = 970 V/mv
1el = 285 - 2(}300) = A
_:: 25, - @ iz 2.6 Alm

CHECK:  L(EIIR] > & (990)(2.6) = 1300 w/m* ¥

257






