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OZET

Bu galigsmada , mikrodalga transgistérin verilen bir
frekansta ve kutuplama noktasinda r geometrik ydnteme
dayandirilmig bir analiz kullanilarak performansi
bilgisayarla simlile edilerek performans egrileri elde
edilmigtir. Bu yontemde biitin tasaram bilgileri giris
empedans dizleminde yer almaktadir. Bilineer dénlisiimlere
gereksinim sonucu olarak , biitiin tasaram parametreleri,
merkez ve yarigaplari giris empedans dizleminde bulunan
dairelerle temsil edilebilmektedir. Verilen bir gliridlti
faktdri ve girigs VSWR gifti igin elde edilebilecek
kararli waksimum transdiser gl kazanci ve karsalafja
giris ve gikis sonlandirmalari grafikten analizle bulu-
nabilir. Daha da ©Onemlisi bunlarain analitik ifadeleri,
hesaplamalari gok hizlandirir. Analiz sonucunda Giirdlta
faktorid , Girig VSWR ve Kazang defisgimleri bir dosyaya
kaydedilerek dofrudan gdzlenebilir.

VSWR-KAZANG-GGRGLTG parametrelerine badlai ikili Lkom~
binezonlar yatay ve diigey ekseni defigken yaparak
deffisik efri gruplari bilgisayar ekraninda gizdirilir.
Programda kullaniciya , bu gizimlerin Plotter’a giktilari
igin bir segenek blraki;mlstlr. Bu sayede mikrodalga
kuvvetlendirici tasaraimcasa transistér karekterizasyon
efrilerini tedarik etmig olacak ve biylece hangi ko-
sul altainda birinin lehine difjerinden ne kadar feda
edebilecedine dofrudan karar vererek , gergekci bir

tasarim yapma olanada bulacaktar.



SUMMARY

In +this study , by using a graphical design method
for a lov-noise low VSWR wmicrowave amplifier, perfor-
mance curves of +two-port systemsa are obtanied . In
this wmwethod, all design data are included in input-
empedans plane . As a result of the need for bilinear
transforms , all design parameters can be represented
by circles +the origins and radius of which are
in the input-empedans plane ., For a given noise
figure and dinput VSWR couple , maximum stable
obtainable transducer power gain and its correspon-
ding dinput and output terminations can be found by
graphic analzy . The analytic expressions of these ,
makes all the computations faster . As a result of the
analysis, changes in values of HNoise figure , dinput
VSWR and Gain can be observed directly by writing
them 4into a file.

Different curve groups depending on VSWR-GAIN-NOISE
parameters are plotted on computer. 1In +the program ,
to help the designer an option for plotter outputs of

the curves is included for the user .
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SIK KULLANILAN SEMBOLLER

Girilti Faktori

Gerilim Duran Dalga Orana

Girig VSWR

Giris yansitma katsayisi modili
Transdiiser Giig Kazanca

Kaynak empedansi - (=Rg+j¥Xws)

Giris ewmpedansa {=R, +3jX.)

Gikais empedansi {=Ru+j¥Xso)

Yiik empedansz (=R +j¥oL)

Zs-dizleminde sabit guriiltda faktori
dairelerinin merkezi (=Ron+jKen)
Zw-dizleminde sabit giriiltd faktodri
dairelerinin yaraigapaia
Zw—-dizleminde sabit giris VSWR
dairelerinin merkezi (=Ro.+jKeo)
Zg-dﬁzleminde sabit giris VSWR
dairelerinin yarigapi
Zs—-dizleminde sabit Transdiser kazang
dairelerinin wmerkezi (=Rep+jiXce)
Zg-dizleminde 2o dairelerinin yarigapa
Z2,~dizleminde Girigs VSWR tarafindan s1~
nirlanan sabit kazang dairelerinin merkezi
{=Reg+jXcg?

Zi-dizlemindeki en biliyllk ka=zang dairesi-
nin yaragapa
2, dizleminde wmaksimum kazang dairesinin

merkezi (=ReogmaxtiXcgmar)
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Z, dizleminde sifir kazang dairesinin

merkezi (sRogmintiXcgmin)

G+=0 dairesinin yarigapa

Za-diizleminde girig VSWR dairesini glril-

tld dairesine dis tefet yapan 2Z,-dlizle-

mindeki bir dairenin merkezi (=Ropi1+jXces)

Merkezi Zcv:1 o0lan dairenin yaraigapa
Zg-dlizleminde giris VSWR dairesi ile

gliriltG dairesinin ig tefet konumuna

kargsi gelen Z; dizlewi dairesinin merkezi

(=Ree=+ jXco=)

Merkezi Zee¢= o0lan dairenin yaragapai
Minimum giridlta igin optimum kaynak

empedansi (Z=Ropuv*jXope?

Esdefjer Glrdlti Direnci (Q)

Minimum Glrdlti Faktori

Transistérin kiliglk disaret agik devre

empedansia (i=1l , j=1,2) Z=r+jx=2,e%Ze,



GiRIS :

Son yillarda diigik glr{iltilii mikrodalga transis-
t6r Lkuvvetlendiricisi ve onlarin tasarim tekniklerinde
artan bir ilgi olugmaktadir. Diigik gluriiltild bir oOn-
katin temel talepleri , belirli band genislifi 4iginde
minimum glriltd (Fmin) , wminimum girig VSWR (=1) ve yliksek
kazangdir . Bir wmikrodalga <transistdriinde minimum gril-
td igin giris sonlandirmasi , genellikle yliksek kazanca
karsa diigenle ayni de§ildir. Tasarim teknikleri yiiksek
frekansli transistdrin davranisinin iki kapili gibi ele
alinmasini gerektirir. Halen kullanilan disik glrGltdla
darbant wmikrodalga transistdr kuvvetlendiricisi tasarim
prosedirii sirayla agsafida agiklanmigtar.

1. Transistériin belirlenen S parametrelerini kullanarak
yik ve Kaynak dizlemlerindeki kararlilik daireleri-
nin werkez ve yarigaplari hesaplanir.

2. Kaynak dizlemindeki gerekli gilirliltd faktdrii daire-
ginin merkez ve yarigaplari hesaplanir.

3. YUk dizleminin glvenli b8lgesinde bir yik empe-
dan=sa segilir ve kaynak diizleminde Sabit Kazancg
Daire Ailesi ¢izilir. Sonra kararliailik ve maksimum
kazang temin eden gefekli sabit glrilti dairesi Uze-
rinde uygun bir kaynak empedansi bulunur.

4. Daha ©dnce segilen yik empedan=i defigtirilir ve
maksimum kazang saglanana kadar ilk g adim

tekrarlanir.
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S—-PARAMETRELERiNiN Z-PARAMETRELERiNE DGNGOSTGRGLMESI

Bu g¢aligsmada mikrodalga transistérinin analizini
z-parametreleri ile yapacafimiz igin s-parametrelerini
z-parametrelerine dénistirmemiz gerekir. Doénlsim 4igin

agafidaki formwmiilleri kullanabiliriz :

(1 + S33).(1 - Sa=) +* Sy=.S=

Z:,; = ZQ
DS
253 = 285=y
Zim = Loy —— Zasy = Lo —————
DS DS
{1 - S5112).(1 + Sam) +* SymcSm,
Zee T Lo

DS

DS = (1 - S31).(1 - Ses) - Sie.Ses

Ayni sekilde =z-parametrelerini s-parametrelerine

dbniigtlirebilmek igin asafidaki formilleri kullanabili

riz :
Zow *+ 1).{zZ31 - 1) - ZameZma
Saa =
DZ
Zz;.g ' 2221
Siz = — —— Seza =
DZ DZ
$Z13 *+ 1)e(Zam — 1) - ZymeZms
Se= =
DZ

DZ = (zZz44 + 1), (Zoa + 1) ~ Zaige Zezs,
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1.1. GGROLTG FAKTORG , TRANSDUSER GOG KAZANCI ve VSWR
FORMGLLERININ GIKARILMAST

l.1.1. GORUGLTG FAKTORG

Biz bir glriGltli sicaklik egitligdi ile glrGltdll
bir wmikrodalga elemaninin giriiltlisGnd tanamlayabiliyo-
ruz, Nikrodalga elemanin guariltisiinin difer bir tanim-
lamasi giris ve gikis kapilari arasinda OGlglilen glrdlti
faktdrii yani igaret / glirtGltli orani =zayiflamasidir.

isaret / giriiltd orani: istenen igaret glciinin is-
tenmeyen gilirilti gilicine oranidir ve bu ylzden igaret
glicli bafimlidir. istedifimiz isaret wve glirGltd bir
gliriltisiiz devrenin girigine uygulanirsa , hem gir{iltia
hemde igaret =zayiflayacaktir veya benzer gekilde kuv-
vetlendirilecektir. Bu ylzden igaret / gliriltli orani de-
Jismeyecektir. Ama efer devre gilriltiliyse c¢ikis giliril-
td glicll , gikis isaret gilicinden daha fazla artacaktar.
Bu yiizden gikis igaret / giiriltd orana azalacaktar.
Girtltid faktdrdi F , bu igaret / giriiltii oranaindaki azal-

manin Glgiilmesidir. Bunu asalidaki sekilde yazabiliriz :

Ss / N
F=caoammm—————— 21 (1)
Se /7 No
Burada Ss : Girigte wimkiin olan isaret gilicii
Ny : Girigte mimkiin olan gliriiltd glicii

S5., : Gikaigta miimkiin olan isaret glcl
No 3 Gikista mimkiln olan giridltid glicd ’ dir.
Giris glirdltld glicldl T. = 290 K’ de kaynak direncin-

den kaynaklanan glrilti gilici varsayilabilir.
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Ny = k.T,.B seklinde verilebilir.

Za

Garidltala

Devre

G,B, T

Sekil.l.a Glritltila bir devrenin isil girdltdsinin

belirlenmesi

Sekil.l.a ’' da giliriltild bir iki kapila devrenin,
giriiltd glicl Ny, ve igaret giicl Sy ile beslenmesi
giériilmektedir. Bu devreyi karakterize eden parametreler,
bir G kazanci , bir B bandgenigligi wve bir T. sicaklik
gliriltd egitliidir. Girig glriltd glich N, = k.Tg.g ve
cikis glUrilta gicli , kuvvetlendirilwmig giris glUrialtisi

ve devrenin iginde {iretilen gilirtiltinin toplamidair :

No = K.G.B(To + Ta)

veya Ng = Ven® » TatTe = T ve B

i

4Df igin

vﬁha = 40 k. Tl Ro Df ) (2)

ifadesiyle wverilir.
(2) formiliinde

R

Sistemin girigi 4ile ¢ikisai arasaindaki gliriil-
td direnci

-23
k : Boltzmann sabiti (1.38034 * 10 J/K )

T : Mutlak  sicaklaik



S

Df : Galisilwakta olan band genigligidir.

G glc¢ kazancina bagla olarak F’ yi agafjidaki

sekilde yazabiliriz :

S. /7 N

G.Sy 7 (G(N,+N.))

Burada N. kuvvetlendiricinin indirgenmigs glriilti-
slidiir, Sonug olarak
Na
F=1++______ 13<)
Ny
elde edilir.

Biz gliriltéild bir iki kapili sistemi , gsekil.l.b’
de gisterildifiji gibi, glirdltisiz bi; iki kapalanan
girigine, seri baYlanmig bir glirtiltd gerilim kaynafiz v
ve paralel bajlanmig bir akim kaynafi i ile tanaim-
layabiliriz. Burada Zs = Rs +jXe kaynak empedansi , V.

girilti gerilimidir wve 2.’ de yiik empedansidar.

v

o M o
Ve /| curaltascz
i iki-kapila Z
e |
Devre
-O— O

gekil.l.b GiraltGlG bir iki-kapili devre modeli



153
(2) formilinin yerine asafidaki formilleri ya-

zabiliriz.

Va=

40 k. T. RB. Df ‘4’

buradan

v=

4.k.T.Rn.DE

— {(3)
i= 4.k.T.Gp.DE

[}

yazabiliri=z.

Burada R,, ve G, &8airasiyla iki kapailinain glirdltd
direng ve gliriltil kondiktans esitlifidir. Giridlitd ge-
14

14
rilimleri V. ve V sirasiyla tim devrenin empedansi-

na bajla olarak asalfjadaki gibi verilir.

’ A

‘R + Ra + ji{X + Xg)

’ z

R + Rg + jtX + Xg)

Bir i akiminan neden olduu R direncinden akan

in akaimi :

(Re¢jX) 1g = (1 - ir) (Ra + jXa)

veya ,

Ze

in""i
R + Rg + J(X + Xg)

seklinde yazilabilir.
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’

Bu nedenle glrilti gerilimi Vi tiim devrenin
gereken empedansi Z' e ve i akaimina bafila olarak
agafrdaki sgekilde verilir :

» z'ze
Vi = i
R + Ra + j(X + Xg)
Formil (3)’ de belirlenen glirtiltii gligleri N, ve
N.’ y1» yazacak olursak :
—_— 1
Ny = Vg Re (—)
Z
-7 _7 _ 1
Ha = (V +V, )2 Re (—)
Z
Na W'+ v) )=
N, ’
Va=

Yukarada bulduffumu=z oranti katsayisi (Na. / Ni)’ yi
basitlegtirirsek glirtiltit faktdrd 4igin asafiadaki ifayi
elde ederiz.

(V + Z2g.1) (V + Zg. i)™
F =1+ (6)
Vet
Bu formilde paydaki ifadeyi agarsak :
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(V + Zg.i)(V + Zg.id* = V=2 lZala.12+ Zeg. ics ¥+ Zg™.i*. ¥V

= V2« 'Zela.ia* Ra(i.V*+ i* . ¥) + Xg.jli.V*- i*. V)

GUrtltii kaynaklarai V ve i’ nin arasindaki iligki-
den diligki empedansi 2= = Rz + jX= ’ yi asgafjadaki gibi
gbsterebiliriz :

V=V, + 2.1

1.V*eie ¥V = 2Re.i®

j‘i.v*- i“.V) = 2XQD ia
{6) formilinin formunu genigletirsek:

vE + |zB|& - 1F+ 2Rg. R i+ 2 g. X-. 1=
F =1+

——

Va=

(4) ve (3) egitliklerini kullanarak bu ifadeyi

agafaidaki formda yazabiliriz.

(7)
R Go ' Xs
F =1+ * (Re®=+ Xa®) + 2Rn.Gp + 2Xo.Gp
Re Ra Re

Bu formiilden bir iki kapila devrenin gliridlti
faktorinin kaynak empedansi Zs' in bir fonksiyonu
oldufunu sdyleyebiliriz. Miniwum girdlts ‘faktdri (Fman)

igin bir optimum ewmpedansin (Zg = Zeope) varoldufu
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kolaylikla kanatlanir. Yukaridaki esitlifin kaismi tiire-

vini alip =sifira egitlersek.

dar ar
dXe dRe

i
o
<
M

I
o

sonu¢ olarak

Rg Pt = (

(8)
ve
Zops = Rope + jXope ' u elde ederiz.
Re = Rope ve As = XHope igin bu formili
diizenlersek:
R = Gp. Xo Res
. \ Gp
JRu 7 Gn - Xo®)
ve bundan sonra
\
R

{7) esitlifdi dile verilen glriltd faktdri ifa-
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desinde Rn, Gp, Re ve Xo terimleri bilinmiyor. Biz simdi
Rvs Fuwinsy Rope Ve Xgpe terimlerinden yeni bir formil

bulmaya galisalim. (8) ve (9) ifadelerinden

e = - Xapwu

Re

Rape® + Kape®

Futn -1
2Ry
Biz gimdi
Ree
= Rope® + Xope= 2> X2
Gp

oldufunu inceleyelim .

Bununla beraber

ZRN. Rg“
2R¢- Gp = F- 4y = 1 -

Rope® * Xapse=

dir.
Béylece (7) ifadesini bir kez daha diisiinecek

olursak ve eldeki bilgilere gdre bir sonug c¢ikararsak:

R
F - Fuan = {{Ro e =t X o pu2) +{Rag=+ Xg®=) -~

-~ ZRopu-Res -~ 2Xopu-Xn)}
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veya

Rre
F = Famtn *+

{{Ra “Ropul)= +{Xg -Xopul)=}
Ra. ‘R°”2 + Xopu®)

ifadeyli daha da sadelestirirsek

Rea Za =
F = Fain + - 1
RS zopt
! yid elde ederiz. Boylece 3

istefe bafly bir kaynak empedansi (Z2s) ile giril-
t4li lineer bir iki-kapilainin glréiltd £aktdclh (F), eg-
defer gilrdlti direnci {Rn) , minimum glraltd faktord
(Fwin) ve iki-kapilinan optimum kaynak empedansi (Zops)

* na baffly olarak asafidaki sekilde elde edilmisg

clur.

Rn Iza - Zomle
F = Fain *+

, (10)
|Zane |= Re

Res = Reel [Zgl

1.1.2. YANSITHMA KATSAYISI

Sekil.l.c’ deki devrede , iki kapilainin girigs empe-
dansi Zi~ ve Gerilim kaynali Vg’ in ig¢ empedansida Ze

olarak verilmistir. Bu devrenin giris kapisaindaki akim

baﬁlntlalnx Gikaralaim :
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Ve
I = (11
ZS + ztn

Kaynak empedansa 25 , iki kapilainin giris empedan-
sinin kompeks esgslenidine egitlendifinde ( Zu = Zsn™ )
kaynaktan sistewme aktarilan gilic maksimum olur.

iki kapilinin yayilma akimini asafidaki sgekilde

yazabiliriz :

VQ vB
I, = = (12)
Ziyy + Zan™ 2R n
Ri = Reel { Zin )}

Yayailma akamina bagla olarak yansima akaimi Ir’

yi yazacak olursak :

I, = I, - I (13)
VQ VB
I = -
z:ln *+ zﬂ.ﬂ‘“ zﬁ + zi.n
Va Zainn * Zsn™
I, = (1 - )
Zan * Zia™ Za * Zin
Zes — Zan™
I'n = - I‘.
Za * Zin
I, Vi
= = Py = Giris Yansaitwma Katsayisa {14)

I, Vs
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|.P*| = (15)

Zea — Zsn™
ZB + Zs.n
itki-kapailanain giris VSWR’1 (V,.) , giris empedansa
(Z2.) vasitasiyla kaynak (Z2s) ve yik (Z,.) ewpedanslari-
nin bir fonksiyonudur. Yukarida gikarailan formiilleri

girig VSWR (V,) igin dizenlersek :

1+ £
Vi = (16)
1 - £
Duran Dalga Oranaini 1 € VSHR £ o seklinde
gosterilebilir ve VSWR = 1 oldufunda yik tam olarak

uydurulmustur diyebiliriz.

1.1.3 TRANSDUSER GGG KAZANCI (G+)

Sekil.l.c’ de Z-parametreleri ile verilen bir iki
kapilainain Transduser kazancini , Kaynak empedansi (Zg),
Yik empedansa (Z,) ve diki-kapilinan Z-~-parametrelerine
bala olarak bulalmm,

Zi1 » Zam » Zes » Ze= ikl kapalainain kiiglik-igsaret agik
devre Z parametreleridir .
ilk olarak devrenin akim ve gerilim wmatrisini ya-

Zzalaim :

Va Zi1a Zag I,

Ve Zaa Zggy Ie=
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Bu matristen :

Va

[}

Zasels * Zap.le

Ve = Zegssls * Zee.l=

{(17) formilinden I, i ¢gekelin :

Vi - Zamelm

Z12

Sekil.l.c’” den , I= akiminai yazarsak :

-Vg
I = ——
Z,
(19) ve (20) formwmillerinin yardamiyla (18)
midlinil dizenlersek ;

Ve

Vi + Zae

Ve = Zaa - Zepp | ——
Za1 Zae

v:,-'Zg;.zt_ * ZymeZmre Ve — ZigeZome VY=

VQ =
Zy Zas
Buradan
V= Zaz o Ly
Va Zy o Zyy — ZameZma ¥ ZepeZia

olarak bulunur.

Devreden , Vi: gerilimini

{17)

(18)

(19)

(20)

for-

{21)
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ztn
Vs = Va (22)
zzn + ZB
geklinde yazabiliriz.

Transduser Gii¢ Kazanci , devreden yiike aktarailan
giciin Kaynak’ tan devrenin girisine aktaralabilen wmak-
simum glice orani olarak bilinir ve asgafidaki formille
verilir :

Py
Gr = (23)
P.VI
Kaynak’ tan devrenin girigine aktaralan gilig
Zin = Za™ ocldufjunda maksimum olur. Bu durumu g&zdnin-

de

bulundurarak Kaynaktan devrenin

girigine aktaralan

gicil asafidaki sekilde yazabiliriz :

ans = Plh] (24)
Zin=Zg™
Burada
1 Y=
Psn = —— Re { H (23)
2 z:ln
yazilar , (22) forwmiliinden V1 yerine konursa
1 Va2 1 Zin = Va=
Pavs = —— Ref{ } = Re{ }
2 Zin 2 Zin * Zs Zin
Zeyn = Za™ oclduundan
Zan v Zg = Z2Rm ve Re{Z:n} = Ra yazarsak :
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Rel{Z.n} 'VG‘E
Pave & oo lVa‘a = — {(26)
8Rs 8Rg

Formilinii elde ederiz.
Yiike aktarailan Po giliclini , devreden asafidaki sge-

kilde yazabiliriz :

h |Vg|a
P = B {27)
2 lZLI

Sekil.1l.c’ den Devrenin giris empedansi Z;n,’ 1
agafidaki sekilde bulabiliriz :
Vi

Zyp = {28)
Is

{20) ve (21)’ i {17) difadesinde yerine koyarak

Zivn formilini agafidaki sgekilde elde edebiliriz :

Zg=a
Vi = Z33.1I1 =~ Zaa= - Va
Zy.Zi11 — Zaim.Zei * Zem.Z11
Zag Zamg
Vo ¢ 1 =+ - ) = Zaz.ela
Zi.Z11 — Zim.Zz1 * Zm=.Z1a

Z131 (2. + Zmm)

Z2i.Z11 ~ Zim.Z=r * Zmem.Zi1:

Va Z312.{Z. + Zaz=) - Zaizm.Zza

I, ZL + Zes
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Zime Ze1
Zipn = Z32 = —m——— {(29)
Zea v Z

Zsyn ifadesini (22) formiilinde yerine koyarsak :

Va (Zr1:eZopw * Z32.20. ~ ZimeZga) / (ZgetZ, )
Ve [(Z23:4Z2g).Zac + (23134+2g).2, - ZioeZs1l /7 (ZaatZ,)
Va ZizeZmem * Ziz.21L — ZimeZma
Ve (2314+Z8) . Zaat(Z11+Z2g).Z;, ~Zisn.Za,
Buradan
Ve Va Va Zea e Lo
Va Vs Vs {Z21%25) (ZeatZ, ) - Zip.Zea

{(26) ve (27) formillerinden G+’ yi yazarsak ;

P Vo |¥ RiL.Ra

P-v. vB

|%-|

4Ra-RL-|Z=xla
Gy = ' (30)
'(Zax + Za) (Zea * Z,) - zxe-zazle

formiliinii gakarmis oluruz ve burada

Z2s = Ra *+ jis ’ Z = R + jX. dir.
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1.2. PRUOBLEMiNR TANIMLANMASI

Problem , $®]l = Frrwaqg - F(Rg , Xg) = 0 ve
®e = Vireq - Vi(Rg,Xs,R,X.) = O ve karsiliga
Zes = Rs + jXa , Z¢e= R. * jX ' nin sonlandirma kogullarinda

Gv+(Rag, Xa, R, X)) * nin maksimum defjerini bulmak olan
kosullu optimizasyon problemi olarak +tanamlanabilir.
Burada Freqg ve Virwy sirasiyla talep edilen gilirilti
faktori ve girig VSWR '’ dar.

"Lagrange Garpanlar® ydéntemi G&Gzellikle bu tip ko-
sullu esitlik maksimizasyon problemi igin ©Snerilmesine
karsin E = Gr * Ly 1+ + Le %= kompozit fonksiyonunun
tliretilmesiyle elde edilen denklemler , hem reel hemde
imajiner g¢dzlimler igin yilksek dereceli cebrik polinom-
lardir wve  gdzimin analitik ifadesini gliglestirirler.
Bu wmatematiksel ytntem yerine g¢8zimli fiziksel sinirlar
iginde tutarak , kaynak ve giris dizlemlerindeki sabit
glirilti , girig VSWR ve kazang dairelerine dayandirilmig
geometrik bir yontem kullanilmakta ve neticesinde
gBzlumler analitik olarak da ifade edilmektedir.

1.3. Z=s ( KAYNAK ENPEDANS ) DUGZLEMINDE SABiT GGRULTG,
GiRi§ VSWR VE KAZANG DAiIRELER:

Za-dizleminde merkezi Zo = Re + jXo ve yarigapir T

olan bir daire denklemi :
|Za - Z¢| =r veya
|Zg|8 - Z2RceRm ~ 22X Xg + lZ.=|a -r= =0 (31)

seklinde ifade edilebilir,
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1.3.1. SABiT GGRULTG DAiRELERi

(10) egitlifini kullanarak Zg-diizlemindeki esabit
glirilti dairesi agagidaki egitlikteki gibi ifade

edilebilir (Sekil.2).
'Za - nggle = 2N. R, veya
lZB'e ~ 2{Rope * N).Rs - 2Xppu.Xes + lZQp'b|a = 0

Burada wmerkez Zan 5 Ren + JjXan ve yarigapl o

(31)’'in yardimiyla gu sgekilde bulunabilir :

ch [ Ropt +* u (32)

Xen = xopt {(33)

rn =/ H(He2Rop0) (34)
Ft--q - F-:I.n
2.Rn

Famivrne Brr Ropor Xope (10) esitlifinde tanaimlanmaktadar.

1.3.2. SABiT GiRi$ VSWR DAiRELERi

{15) esitligi kullanalarak sabit giris VSWR modiil

daireleri Zg-diizleminde asgalladaki sgekilde elde edilir :

Ze — Zin™

|P1] = I

ZB"'ZI.V-
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|Pg|2 (l23la + ‘Z,'a + 2Rm. Ry + 2Kg.X;) =
= lzel2 + 'Z‘lz —.ZRa-Rl + 2. Xy
(|z,|a + Iz,la + zx,.x‘)(|fﬂ' - 1) + ZR,.R,(lfkl + 1) =0

1+ b
|Z=]= - 2.

Ra + 2.X3.Xpa + |Z25)2 = O
R 12|

Burada (31) esitlifii kullanailarak merkez

Z2ev = Ry *+ jXoow ve yarigap r., asaljadaki gibi buluna-

bilir :
i
Reoy = R, (36)
1- '.P,|a
Xoo = = Xy (37)
11
re = 2 Ry (38)
1 - [Fay=
1+ | fey= | 1)
= U ve 2 =V
1 - |Pi= 1 - (&=
diyelim.
Burada R, ve X, giris empedansainain reel ve

imajiner :klslmlarldlr ( 2, = Ry + jXu ). (36), (37), (38)

egitliklerinden agikga gdrildigli gibi |fﬂl=0 oldufunda
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Zeew = 24 , ro = 0 ve girig VSWR = 1 olur. (Giris
Kapisinda Kompleks Esleniine Uydurulur) . X.. = sabit
IP*Q ' nin artmwasiyla yarigap ve sadece werkezin reel

kasmia artar.

1.3.3. SABiT TRANSDUSER KAZANG DAiIRELERi

(30) formiliinde <, ylk empedansi sabit tutularak
, kaynak empedans (Zg) diizleminde , bir bagka daire
egitligi +transdiigser gli¢ kazanci bir parametre olarak

ele alinarak elde edilir.

Zime T
Za1 T Ly ¥ o A
Zes + Zp

(30) egitligdinde yerine koyarsak :

4.Rs.Ri. [Z2a|®

Gy =
Zime Zoy
(Z, *+ 2 + ———————— Vi (Zpe + Z.) - Zip.Ze:
Zoe * Zo
4.Ra.Re. |Za:|=
G'r =
IZ* + Zala -lZaa +* ZLIB
2R.C
Gy = (39)
|72 + 2|

burada C sabiti :

2R, . |Z=1 |=
|Zae *+ Z)=




22

(39) esitligi 2Zs-dizlemine uyarlanirsa ,

c
|2e|= - 2 ¢

- Rs).Reas + 2X4. X + lz;;'8 =0
G

Ze-dlizleminde sabit transdiiser giig kazang dairele-
rinin werkezi Zop = Rep + jRop ve yaraigapa: r, asafidaki

sekilde ifade edilebilir.

94
R«:p T — R:l. (41)
Gr
xep = -Xs {42)
A Y
C C
e = ( - 2R,s ) (43)
Gr Gr

Biz wmaksimum kazancin yarigapin sifira egit oldufu
limit dairesi igin elde edilece@iini biliyoruz. Buradan
yola g¢ikarak r, =0 ve C > 0 ise (C/Gy) = 2R.’ yi
(41)’ de yerine koyarsal ap = Za = Zy™ bulunur.

Gikan sonugtan da gdrildigi gibi maksimum kazang
kaynak empedansi , iki kapilinin giris empedansanain
kompleks eslenifine uyduruldufunda elde edilir. (37) ve
(42)* den gorildiugid gibi giris VSWR ve transdiser ka-
zang dairelerinin wmerkezleri (-X;} dimajiner ekseninin
Uzerinde oldudu hemen anlasilir . Rap = Rey oldudunda
T'e = Te oldufju kolayca gisterilebilir.

(36) ve (41l) esitlenerek
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2R,

N

(44)

G+ 1 - |Fuy=
elde edilir ve {44) , (43)’ de yerine konarak

|1
Trp = 2 R
1 - I\P;'&

bulunur. r, (38)° de bulunan r, ’ ye esit cgikmistar.
(40) , (44)’ de yerine konarak Zg-diizleminde verilen

giris VSWR’ 1 kargalayan wmaksimum kazang bulunur :

|Z=2]= Ro
Gr = (1 - |.P,.|=E ) (45)
|Ze= + Z|= Ra '

Sekil.1l.c’” den :

pout Ptn Pout
Gy = =
P-v- P-V' PS“
¢ikarailar,
Pout .
Burada @—~v" galigma gig kazanci (Ggus)’® dar.
Pin
|Z=2|= R
cht = Ve

|Zee * Z|=-Ra
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Pin 1Ra. R4 |Zas + Zs|= - |Za -Z.*|=
= = = 1—IP‘|8
Pavs lZa + z“a 'zs + Z"&

Bu tartigwmalarin sonucu olarak yalniz verilen
giriltd ve girig VSWR daireleri Zg-diizleminde géz8nli-
ne alinabilecefdi ortaya e¢ikar. Glink#i bu iki dairenin
ortak iki noktasi yalniz glrdlti ve girigs VSWR ge-
reksinimlerini karsilamakla kalmaz ayni zamanda Z.-
diizleminde Transdiser giig kazancinida wmaksimum yapar.

Galaigmalar neticesinde verilen gilrilti dairesinin
Zg~diizleminde sabit oldufunu ve verilen girigs VSWR
dairesinin girig empedansi (=Z2,) yoluyla yik émpedansl—
na badli olarak yer defistirebildiini gdrdik. Bu ne-
denle asafjidaki durumlar miimkiindGr

a) Bu daireler birbirine dokunmayabilir.

b) Birbirine tedet olabilir.

c) Birbirini kesebilirler.

Biz gelecek b8limde bu olasiliklarain herbirini ayri
ayri inceleyecediz (Sekil.3) .
1.4. KAYNAK ENPEDANS DGZLEMiNDEK: GORGLTG DAIRES: iILE

SABXIT GiRiS$ VSWR DAIRESININ POZiSYONUNUN GiRiS
EMPEDANS DOUOZLEMiNDEN KONTROLU

flk olarak glridlta ve girig VSWR dairelerinin
teget pozisyonlarinin , birbirine deffmeyen ve kesisen
pozisyonlar arasinda gegig safhalari ele alinacaktair.

Ze-diuzlemindeki giris VSWR wve gliriilti daireleri-
nin iki tefet pozigsyonu , Sekil.3a ve $5ekil.3b’” de dis

ve ig tefet pozisyonlaris olarak gésterilmistir. Ze-
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dizleminde her iki pozisyonu kapsayacak tefet durumu

igin genel bir esgsitlik agafidaki sgekil’de wverilebilir:
|Z°“ - chle = (rn = ©L)= (46)

(32), (33), (34), (36), (IF7),(38)° deki Zen,TrnrZoe, T
ifadeleri (46)" da yerine konulursa Zg-diizlemindeki te-
et glirtiltid wve giris VSWR daire g¢ifti 2Z,-dizleminde

asafida gakarailan egitlikteki gibi ifade edilebilir :

1+ |£L|e =
Rope + N + JXope - Ry + JXs | =
1 hy? l.Pgla
: |Fe]
= ( N(N + 2Rope) * 2 R, )=
1 - |P=

Rope= + N + 2Rope.N + Xope®™ + X4= + 2XKope.Xs +

R kel I bl Lo b=
+ R,[#, - 2(Rape + N) +
(1 - |fL|e ye 1 - |£&|e
Py \
+ 4 171 VNN + Rape) ] - N® - 2N.Rope = O
1. - lP’,'a
Bu ifadede
Rgp‘a + X,pt’;'- = lZ,mla » Rs= + X = =|Z;|= ve

1 - 2|fL|= + |£L|~ = (1 - |f&|e )=
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ddnlistimlerini yaparak asafidaki formilii elde ederiz :

il el AR e S il
|Zi|2 -~ 2| {(Rope*N} —no = 2/N(N+2Rops) ———— |« Ra

-8 = -2
+ 2Kape-Xs + [Zope|= =0 (47)

l1.4.1. DIS$ TESET POZiSYONU

(47)' deki ifade’ de isaret pozitif alindaifa du-
rumdaki T, dairesinin merkezi {(Zcvas = Rews + jXeovai) ve

yarigapr (rga) igin asafidaki ifadeleri elde edebili-

riz : .

R:tl = chcu + rnnv (48)

Xevr = Xope {49)

Tvs = \/|z=“|a - |z.,p.,|e‘ (50)
e

u = (51)
1 - I‘P*l‘?'
2.|.P,|

v = (52)
1 - lP,|e

Rern ve 1, daha 8nce (32) ve (34)’ de verilmisti.
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1.4.2. iG TESET POZiSYONU

(47)* deki ifade de igaret negatif alindifi durumda
Te dairesinin merkezi (Zoee = Roese * JXaea) ve yarigapa

(ree=) igin agafidaki ifadeleri elde edebiliriz :

Rctg = Reﬂ- U - Tne v (33)
XKeve = ~Kops (54)
Teg = V/lzctele - Izoptla\ {953)

Ty ve Te dairelerinin merkezleri ayni imajiner
eksen {zerindedir ve Te= dairesi her zaman T, dairesi-
nin iginde ve T.’ e defdweksizin bulunduu +tim durum-
larda asgagidaki egitsizlifin varoldudu gosterilerek

ispat edilebilir :
Ter > Roes — Roee ¢ Tee (36)

Egitlik sadece |f§| =0 { yani VSWR=1 ) oldufunda
saflanabilir. (48) esitligindeki VvV’ nin gozimi sifar
olur ve Reesr Ve Trey 8Sirasiyla Rcea Ve Te=m’ ye esit
olur, T, ve Tg dairesi g¢izildiYdinde g¢akaigsaik ¢ikar.
Bunun anlami 2, dGzleminde sadece bir daire vardar
ve giris VSWR dairesi bir daire de@il ama Ze-diuzle-
minde bir noktadar.

Sekil.4’ de gosterilen T, ve Tz daireleriyle sainar-
lanan girig empedans dizleminde 5 farkla “bBlge y Lw-

diizleminde giliriilti dairesiyle verilen girig VSWR dai-
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resinin agafida agiklanan farkli etkilegimlerine neden

olur :

i.Bélge T: dairesinin disainda segilen herhangi bir

Z, (giris empedansi) igin Zg-diizleminde iste-
nen giris VSWR dairesiyle giirilti dairesi
birbirine defmeme pozisyonundadir (Sekil.3a) .

2. Bilge

Ta dairesi {Uzerinde alinan bir Z, empedansi
sonucu verilen girig VSWR ve glirilti daire-
leri Zs-dizleminde dig tefjet pozisyonuna
karsi diger (Sekil.Sbh) .

3. Bdlge Ti: ve Te dairelerinin arasindaki bdlgede segi-

len herhangi bir 2, ewmpedansi sonucunda Zg-
diizleminde verilen girig VSWR dairesiyle gl-
riltli dairesi birbirlerini iki ayri noktada

keserler (Sekil.Sc) .

4. Bélge Z2;' nin Te dairesinin Uzerinde sgegilmesi
durumunda verilen girig VSWR ve glriiltd
daireleri , Zeg-dizleminde ig tefjet pozisyonun-
dadirlar (Sekil.Sd) .

3. Bilge Z2,’ nin Tg dairesinin iginde segilmesi duru-

munda glirGlti ve gerekli giris VSWR dairele-
ri Zg-diizleminde birbirine dedimeden i¢ ige

bulunurlar (Sekil.Se) .

Sekil.S5a ve $Sekil.Se’ den gbrildigi gibi Z,-dlizle-
mindeki 1.b8lge ve S.bdlgelerde , Zg-dizlemindeki
verilen girisg VSWR ve gliridltia dairelerinin higbir

ortak noktasai yoktur. Bu ylizden bu durumlar verilen
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girig VSWR ve verilen giriltd igin maksimum kazang
¢ozlimlind vermezler.

Bu kosullu optimizasyon probleminin +tam geowetrik
ve analitik gbzimlerini bulabilmek amacayla verilen
girig VSWR’ 1 gergekleyen sabit kazang daireleri , Z.-
diizleminde olusturulacak ve bu kazang dairelerinin
gtzlim bilgeleri igindeki deferleri .arastlrlllp butiin

kogullari =saflayanlar gozim kiimesini olusturacaktar.

1.5. VERILEN GiRi§ VSWR iIGIN Z,-DuZLENM: SABiT
KAZANG DAIiRELERi

(45) egitligi yik empedansi yerine giris

empedansina gdre ag¢iklanabilir. (29) egitlifinden ;

Zi2e Zey
Zeoe * Ly = (S57)
Zay — Za

Re{(Z;Q.ZQ;). (z,; - Zg)* - Zgee IZ;; - Z;Ie}
R, = (58)
lzxz - Ztla

(37) ve (58)'i1 (435)° de yerine koyarak asajidaki

iglemlerden sonra G+ ifadesini elde ederiz :

il i el i
Gy = « Ry
|Ze= * Z|® < Ra

(1 - &=
G’r = .Re((r*jx).[(r,;-lh) - j(x;;-xi)] -
lzaelo Rs
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- (res*+jXes).( Iz;:.'a + lz;la - 2ri1-Ra -23;1.x1.

- | . .
Gy = { “rae.|21|a + ( 2Fss.Toe - T).Ry +
|Zna|~ R
+ (2X22.Tme - X). Xy + oYz ¢ XeXazx — rgg-|Z;1'g 3}
{59)
burada
Tay = reel {Z,,} » s g T inajiner {214}
Z = ZigeZey = T + jX , r = reel {Ziz=.Ze1}
x = iwmajiner {Z.g.Zeil

{(59) ifadesi By digin , Z;- (giris empedans) diz-
leminde bir daire denklemi halinde asafjadaki gibi

yazabiliriz :

1 GT.lZ;ala 1
'Z‘lﬂ - (2ri112.rges - r - ) Rg - -
Tee 1- |P= Tee
1
.(2x;;.rga - X).Xg - - (r.r;;+ x.x;;) + |211|a= (o}
reg
{60)

Bu daire ailesinin wmerkez ve yarigapi sairasiyla

Zeg = Rog * JXeg ve rg Olsun.

Rog = ———— (@ - P) {61)
2reg
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1
Xeg = —— ( 2%33.Tpe — X ) (62)
21‘33
1 \
ra=— JPe-2.QPF+ |z|= (63)
21‘&&
Burada
|22
P = G+ (64)
1 - e
8 = 2ry1.Tpa - T {63)

{61), (63), (64) ve (63)’ den de gbriilebilecelii gibi
Xoq sabit kaldifinda G+* deki artma ile Reg azalacak-
tir ( Sekil.6 ) ve waksimum kazanca sadece yarigap Irg
si1faira egit oldufu noktada wulasilir. Bu nedenle (63)’

deki rg’ yi sifira egitleyerek

P=az3x \/( a= - |Z|a)‘ (66)

(66) ifadesini sadece devre wmutlak kararli oldu-
Junda elde ederiz. Devre  wmutlak kararlai olmazsa (66)7
daki karekdkiin igi , mutlak kararlilik igin kogullar
raas > 0 s Tae >0 ve 22ry3.rge - r > 'Zl gergeklenene
kadar negatif olur .(66) ifadesini (61)° de yerine ko-

yvarsak , yalniz pozitif reel girig empedansi veren ¢dziimiin

P=a- J/a= - |Z|e oldudu gdrilir.
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Reg > 0O ve maksimum kazang igin giris empedansi

Zimarx = zcﬂ.an = Rt:n-cn + jxcg {67)

dir ve burada

Roepgmas = e / {(Q= - |Z|3\ (68)
21‘22

ve Aoy (62)" de belirlenmigtir.
Bu sayede verilen giris VSWR’ 1 karsilayan maksimum
Transdiser glig kazancini (64) ve (66) y1 egitleyerek

agafaidaki sgekilde c¢akarabiliriz :

1 - I‘P*la
Grmax = ( @ - Ja= - 12]= (69)

|Z22]

Bir iki-kapalinan her iki kapisinin kompleks
eglenik yilklerinin kazanca |fﬂ|=0 cldufunda MAG
(maksimum kullanilabilir gig¢ kazanci) dir. G+ = 0 daire-
sinin verilen daire ailesinin bir limit dairesi oldu-
unu kolayca bulabiliriz. (61) ve (63)" de Gy = 0 ' 2
yvyerine koyarak agadidaki gibi Gy = 0 dairesinin merke-

zini |Z¢..;“| ve yarigapinli (rgmin) bulabiliriz.

chnin = Rnn-ln + jxep (70)
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Q
Regmin & ———— {71)
P P
Z
Caman = _E (72)
2rae

Devrenin wutlak kararliligas igin @ > lZl' oldufun-
da , Rogwin > Tgmin dur. Sonug¢ olarak limit dadire bii-
tlnlyle pozitif reel dizlemdedir ve Gy > 0 olan tiim

daireler , limit Gy = 0 dairesinin igindedir (Sekil.®6).
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l.6. GIiRiS EMPEDANS DGZLEMINDE GiRi§ VSWR VE
GOUROLTG FAKTORG TARAFINDAN ZORLANNIS HAKSIMUM
KAZANCIN GEOMETRiIK VE ANALiTiK GGZGMLERI ve
KARSILISI SONLANDIRMALARIN TAYIN EDiLMESi

Mutlak kararlilik sarta altinda geowetrik gdzim ,
Zegmmx’' 1N pozisyonuna bafdla olarak ortaya gaikiyor
(Sekil.7). Ornefin Zegmax Ll.bdlgede ize maksimum kazang
T, dairesine tefet sabit kazang dairesinin defjeri
olacaktir. Benzer bigimde Zegmax 5.bilgede oldufu zaman
maksimum kazang Te dairesi ile tefet sabit kazang
dairesinin deferini alir. Benzer nedenlerden fiziksel
olmayan g¢bzimler igin iki olagilik akla gelir.
Bunlar , G+ = 0 liwit dairesi , T. dairesinin tamamen
diginda veya Ta dairesinin tamamen iginde olmasinain
sonucudur. B{tin bu olasailiklar gikarailacak analitik

gozlimler igin ayri ayri incelenecektir.

1.6.1. Zcgmax 1l.BGLGEDE

Kazanci maksimum yapan giris empedansi Zinex=Zcgmax
deeri Sekil.7’ de gisterilen bilgelerden 1.bdlgede
bulunursa kazang dairelerinden biri wve T, dairesinin

teet durumlarinai ya=zarsak

|Zen = Zewa|= = (res * 7o)= (73)
yada
|ZQn|=+lZ¢-_—Q1|=_2R¢=-R“; - 2x=ﬂ'x='bl = r’laq-rna... Z'_“.rn

(74)
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Burada
D = |Z.-_.,|E - Trg= + |Z=,;|= - Te1® (75)
yazabiliriz.

{611, (62), (63), (48), (49) ve (50) ifadelerinden Rcg, Xcg,

g » Rowas » Xcwa » Tea” i (75)° de yerine koyarsak

Tosam, ‘Z;;'E- TeX3232 — XeXaza
D = + |Zope|= (76)

T

(76) ifadesini elde ederiz. (48), (49), (50), (61), (62),
{63) ve (75 ifadelerinden Ree:r , Xce2 , Tes » Rep

RKegq » Tg » D yi (74)" de yerine koyarsak bu duruwmda

GT.'Z;:'E
2ris1.Tee —
1 - 1 P=
D - 2Rcea - 2Xce1.Xeg =
2rees
Tus GT-lzzala 2 GT.|212'2
= { )} - 2(2r33. T L) —e +|Z|2
o= 1 - IP:.Ia 1 - '.P,L,z
{77)
elde edilir , ve
D' rea-nﬂg (zrx;.r,gg"r, - 2xm3-x=n. T g
E = - {(78)
Tea
Reoa
F= — {79)
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GT l21gl=
P = (80)
1 - 1P
a = Zr;;.rgg - X {81)
Tanimlamalaraina yaparak (77) esitliliini yeniden

diizenlersek :
P=E,.(1-F=) - 2(Q+E.F).P + 'Zla - E= =0 (82)

Haline gelir , (82) gdzllir ve (80) de yerine

konursa sonugta G+

1 - |.&|e 1

i@+ E.F *

Gri, =

lZ;gla i-F=

I+

N\
\/(0 + E.F)= - (1-F=)_( IZle - E=) } {83)
bulunur.

F>0 ve 1 - F= < 0 oldulijunda (83)’ deki negatif
isaret daha ¢ok kazang safjlayacaktar. (83}’ den gdrile-
bilecefji gibi waksimum kazang kaynak veya sonlandairma
yikiiniin direkt fonksiyonu de@ildir. Bununla beraber ve-
rilen girigs VSWR , glridltd faktéri ve Z-parametrelerinin
direkt fonksiyonudur. (83)"de maksimum kazancan karsilifa
sonlandirmalar (iki-kapalainan kaynak ve yiik empedanslari)
asafida bulunmustur. Sekil.7’ de T, dairesine tedet olan

gabit kazang dairesinin oldufju yerde, 2Z: giris empedan-
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sini asgafidaki gibi buluruz :
T. dairesini wve bu daireye te@fet olan sabit
kazang dairesinin durumlaraini X~y koordinat sistewminin-

de asafidaki gekilde dislnebiliriz :

} 4
{X3,¥2)
A
x
B
(Xa, YQ)
Bu sekilden yola gikarak koordinatlara bilinen

LAB]l] dodru pargasi {Uzerinde herhangi bir yerde alinan
C noktasainan koordinatlarain: bulmak igin geometride

agaffjidaki formilleri kullaniyoruz :

|AC|
— =k dersek
| BC|
X2 *+ K.X= Y1 *+ k.y=
Xo = ve Yo = (84)
1 +k 1 +k
Biz |AC|,|BC|.x;.Y1.xe,y3,xo,y°, yerine sirasayla

TgrTuxs Reg' jxeg’ Ret ie jxct is Rtv jxtr Yi kullanarak 21 gi"’

rig empedansini bu formlilden elde etmeye galigsalim :
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Tg g
Reg + Rcowa IR + fy ) SRRy
Tue1 ) RN
Ry = s JXy =
rn rﬂ
1+ 1+
} Y Tes
Toie Reg + Tge Reus Taxe jxc.g + Tge J'xeq:_
Rl = ’ xt =
Tua * rg Tei1 * Tg
Foie (Reg + jog) + rge (Rocer + jKcwi)
Zs = Ry + jX, =

1‘1,1 +* rn

Zeg = Reg + jRog ve Zeos = Rawas + jXoea yazip
formilii diizenlersek :
Tg Te1

Z, = Zeva *+ Zecg (83)

g1 + Ig Tear + Ty

(83) formilini elde ederiz.

Burada Zees: » Teas V€ Zeg » I'yg Yukaridaki dairelerin

merkez ve yaraigaplaraidair ve sirasiyla (48), (49), (350

ve (61), (62),(63) ifadelerinde verilmistir.

Yik empedansi giris empedansi ile badlantili ola-

rak (29) ifadesinden kolayca bulunabilir :

Tirme Zmy
Z = — - Zepo (86)
Zaa— Za

Uygun kaynak empedansi 2Zg , Zms-dizleminde hem gii-
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rilti hewmde girig VSWR dairesinin tefet noktasindaki
empedansidir (Sekil.3a) . (84) formiild yardimiyla asadi-

daki sekilde ¢ikarailar :

Tn e
b = — oy ¥ e e (87)

'm ¥ Fuo Yo * Tn

1.6.2. Zegmax 2.BSLGEDE

Zegmmsx 2. bilgede oldufu =zaman Zg-dizleminde giris
VSWR dairesini glirtltd dairesine teljet yapan biitiin
giris empedanslarinin geometrik yeri T, dairesinin ken-
disi olur ve maksimum kazang (69)" da verilen Gyreax’ dir
ve bu kazancin elde edildigi giris empedansa (67)° de
verilen Zcegmaex 0olacaktir. Kaynak empedan=si da (87) for-

miilinden hesaplanabilir.

1.6.3. Zcgmwax 3.BOLGEDE

Zegmax J3.bilgede oldulju =zaman gerekli giris VSWR
dairesi Zgs-dizleminde girilti dairesini kesecektir. Bu
durumda hem verilen giris VSWR’® 21 hem de glurialtiyl
gergekleyen 2 kaynak empédansl vardir (Sekil.B8). Zegmasx
3.bdélgede olduju slrece wmaksimum kazang (69) da veri-
len Grmax olacaktair ve Za (67)" de verilen Zcgmax
olacaktir. Kaynak empedanslari Zey; , Zg= icgin gekil.8’
de ikirdairenin kesigme noktalarindan asaidaki sgekilde

gikarilabilir s
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Zat,= = Ras,e +*jXksi,= (as)
burada
Rga,= = C = c= - D (89)
Xs1,= = A.Rs + B (90)
Rc-.-n - Rc.-v
A = {(91)
xcv - xeﬂ

|Z4]=- |Zems|®

Rc" + A.xm s A. B
C = {93}
1 + A=

B= + [Zops|=

1 + A=

1.6.4. Zcguax 9. BGLGEDE

Bu durumda wmwaksimum kazang , sabit kazang dairesi-
nin ve T= dairesinin birbirine ig ige tedet olduklaras
noktada elde edilebilir. Bu ¢ozim ayrica gurilta ve
girig VSWR dairelerinin , Zg-dizleminde ig ige telfjet
gdziimlerine kargilik diger. Sekil.9” daki iki dairenin

tefet pozisyon kosulu igin su egitlik yazilabilir :
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|zcn - Z=te|a = (Fya - TQI=

.Bu (73)’ e ok benzeyen bir

Zepmmx l.bdlgede iken elde edilen

S. bélgede iken Zgws Ve rex yerine

rak yeniden

iki daire +tefiet oldufu noktadaki

Zi yine (84)

Verilen

Sekil.3b” deki

hangi dairenin

formiilinden

Ty & To

I'n

I'm € Yo

RV
e =
rv -

asafirdaki sekilde

¢ikarilabilir .

formilinin yardaimiyla

o=

Zcin"_'. = zcn

T g — Te=

gliridlti ve giris

egitliktir.

sonuglar da ,

Zeve V€ Tym

bulunabilir

(93)

Yani

chmnn

konula-

empedansa

(96)

dairelerinin

ig teget noktasindaki kaynak empedansi

daha genis oldufjuna

oldufunda
Te
Zew — Zen
T T'n — T
oldufjunda
Tn
Zen — v

bulunur

(84)

(97)

(98)



42

1.6.5. Zogmasc 4.BSLGEDE

Bu durumda waksimum kazang ve uygun giris empe-
dansi daha once tanimlanan Grmax Ve Rogma olur.
Kaynak empedansai glirdalta ve giris VSWR dairelerinin
yarigaplarina baflai clarak (97) wveya (98)" den birisi

ile bulunur.

1.7. ROSULLU KARARLI MiKRODALGA TRANSiSTGRLER:

1.7.1. KARARLILIK

Bir kosullu kararli mikrodalga transist8riin karar-
s1zlafa , transistdriin giris veya ¢ikig empedanslarinan,
reel kisaimlarina negatif yapan  bazi kaynak ve yik
empedanslarinin olwasi durumunda ortaya ¢ikar. Bu yiliz-
den kogullu kararli wikrodalga transistdriiniin kararlilak

kogullari agaidaki gibi yazilabilir.

Rs >0 , Ro >0 (99

Burada

Zygwe Zmy

Ry = Reel { Z, } = Reel { 244 ~ —m—n_ } (100)
Zoat Zy
Zymwe Zawy

Ro = Reel { Z, } = Reel { Zap ~ —m+ . } (101)
Zya¥ Za

Ry ve Ro’ 1 negatif yapan Z,., ve Zg’' ler igin

sinirlar R, ve R sifira egit yapilarak tespit edilir.
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(101) , sifira egitlenirse

Heel {( Z34% Z2a)*.zZ }
T - =0

|211+ Zal2

Reel {(z,;, + Zg)*.z}
lzlea *lzule + 2rii1.Rm + 2%33.Xs =

T

b o R'*x. x."’r- l’; 1+x. x11
lz:,],l= ""z-la "'zr],],'R- *h;;-x. -

ra=
2ri1.Te= — T 2X31.Tm — X
|Zs|2+ Ra + Xg + Iztzle -
Taa v oo
FeggeXl ¥ Xq1.X
- =0 (102)
Ies

Transistoriin Z-parametreleri verildijjine gore ,
(102) kaynak empedans diizleminde bir daire egitlifi

verir.
Tasaram yontemi Z;—dﬁzleminde yapildafa igin Reel
{ Z, } > 0 durumu saflanabilir. Boylece bizi 4ilgilendi-
ren Zg-dizleminde wmerkezi Zgs = Ree + j¥ecs ve yarigapa
rs olan (102) ifadesindeki daire ile belirtilmig si1-

nir sartlaridir. (102) ifadesinden
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2r14.Cmpe - T

Rca = - (103)
Zreg
2x;;.rg= - X
Xee = - (104)
2rmp
I=1
Ty = e (1035)
zrgg

(Z = r + jx = Reel { Z1=.2=3 } daha ©Once tanimlanmisti)
Benzer bir daire esitlifid (100)’ n saifira egit-
lenmesiyle bulunabilir. Merkez ve yarigapi sirasayla

Zer. = R + jXew. ve 1o kabul edilirse ;

Reel {(( zZam* Z )".zZ }

n
o

ea —

Izea* ZLla

Reel {(z=x + Z, )*.Z)}
|za=|a +|ZL|2 + Z2rem.R + 2Xam.X. =

T

ro- B *X. X *re TmatX. Lo
|Zea|= +|ZC|= +2re=-Re +ZXem.X_ -

Ti11

2r;1.reg - 2x==.r;; - X
lZL|=+ R + X + Izagle -

b Y Taa
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Tom:el + Xpm.X

- =0
Caa
2ram.rza -~ T
Ror = - (106)
21‘1;
2Xm2m.T22 — X
e, = - {107)
Zr;,,
12}
T & —m———— {108)
2ria

Yukaraida tanamlanan dairelerin iginde gosterilen
,Res Vve Re.’ nin her ikisinin negatif deferleri igin
|Z=L—ZL| < r. oldugfunda Rs < 0 ve |zc,—za| < rg olma-
saiyla Ro < O olacafy gosterilebilir. Bu nedenle her
iki empedans diézleminin pozitif reel kisamlarai ile bu
dairelerin kesigme alanlari kararsizlik durumu nedeniyle
yasak bolgeler olarak tanimlanair (Sekil. 10,a" da
gblgelenmis bolgeler ). Bu dairelere kararlilak daire-
leri diyoruz. Kararlilik daireleri imajiner eksene tedet
olduklarinda kogullu ve kogulsuz kararlailaik arasainda
gegis durumu oldufu igin (Sekil.10b) kosulsuz kararli-
lik kosulu bu geometrik durumdan e¢ikarailabilir. Buradan
iki kapila kosulsuz kararliysa , her iki dizlemdeki
kararlilik daireleri dizlemin say yaraisaini kesmezler

diyebiliriz :
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IRasl >Ts |R=Ll > o kosullari
11 >0 , T2z >0 ile beraber
2rii. Tea - T > |Z| (109)

(109} bafintisindan kararlilik faktord 01) olarak
elde edilir :

Zl‘;;-rgg -
11 = {110)

1=

Kosulsuz kararli durum igin 1q'> 1 dir.

Kogsullu kararlai durum igin O <‘§'< 1 dar.

1.7.2. GiRi$ EMPEDANS DUZLEMiNDE KOSULLU KARARLI
TRANSISTORON SABiT KAZANG DAIRELERi

Daha ©&nce girigs ewpedans Z;-diizleminde verilen
giris VSWR karsailifa transdiiser giig kazanca (59) ile
elde edilmigti. Simdi (103) , (104) , (105) ifadelerini
(39)" da yerine koyarsak asaladaki gibi kaynak empe-
dans Zu-dizlemi kararlilik dairesinin merkez ve yari-
gapina gdre kazanci asafidaki sekilde ifade edebili-
riz :

ra=(l - |Fu|®) Te® - |21 *+ Zca|=

Gy = . (111)
szzle Rs

lzxe'a- Gr
s = (112)
2res=. (1 - |JL|E)
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ve (111)* i vyeniden diuzenleyerek , kaynak empedans
kararlilik dairegsi ile ba@lantili olarak giris empe-
dans dizleminde sabit kazang daire ailesini elde

ederiz :

lZala + 2{Rees + SIRi+ Z2Ace. X, + lzcalg - Te= =0 (113)

{113) esitlifi (60) ile ayni esitlik oldufjuna

gére (113)’ Gn wmerkezi (Zegg = Ren * jXeg) ve yaraigapa

(rg) aynen (61) , (62) ve (64)" de verildifi gibi ola-

caktar.
Reg = -(Rom + S) (114)
Xen = —Xom , (115)
re = /5% + 2.5.Rce + re= (116)

ilging bir bafilanti bu daire ailesinin rg ve Reg

' i arasinda asafjidaki sekilde oldufju gosterilebilir:

r.“—' - Rgna = rgg - cha {117}

(117)" nin say¥ yani kazangtan bafjamsiz ve Z-para-
metreleri +tarafindan tayin edilir. Sonug olarak , biitiin
sabit kazang daireleri , kaynak dizlem kararlilaik dai-
resinin eglenifinin kestiffji noktalarda dimajiner ekseni

kegerler. G+ = 0 igin dairenin merkez ve yaraigapi ,
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G+ = O (114), (115), (116)* de yerine konarak géyle

bulunur :
Zegman = “Rea - jXea {(118)

TFogwirn = Ia (119)

{118) ve €119)’ dan G+=0 dairesi , kaynak dizlewmi
kararlilik dairesi eslenidinin imajiner eksene gire
simetrifidir (Sekil.1ll). Bu yizden biitiin sabit kazang
daireleri kosullu kararli durum igin {(Sekil. 11’ de
tarali bdlge) imajiner eksgene gore gimetrigi dairede
veya kararlilik dairesinin egleniiyle sinirlanmis
bdlgenin igindedir. Maksimum kazang , eslenik kararlailik
dairesinin giris ewpedans dizleminin sad yarisanda
kalan pargasinda elde edilecektir. Rcg = Rce ifadesi ile
(114} ve (103) ifadelerinden mak=simum kazang giris
yvyansitma katsayisinin

modiilline bagdli olarak elde edilir :
--Rcs * S = Rcs
S = - 2Rgs
€(103) ve (112) formilleri S ifadesinde yerine

konarsa

lzzalg - Gy 2riyzeTe= =~ T

2re= (1 - |.P,»|e) Te=



49

1 - |.P‘|==
G-r = 2 (21‘11.1‘25 - 1) {120)
|z2=| =

|fﬂ| = 0 olursa , (120)’ deki verim , maksimum kararla

kazang (MS5G)’ yi verir :

|1l {121)

Burada ﬁq kararlilak faktérldir ve (110)’ da

tanamlanmastar.

1.7.3. KOSULLU KARARLI TRANSiSTG6R iGiN GORGLTG VE
GiRi$ VSWR’ A BASLI MAKSIMUM KAZANG

4, Bolimde agiklandi@i gibi kaynak empedans dizle-
minde glirtilti dairesine bagdla olarak giris VSWR’ an
pozisyonunu kontrol eden giris empedans diizleminde bes
bélge tanimlamistik. Simdi kosgullu kararli durum igin
bu btlgelerle ilgili clarak giris VSWR’ a bafla
sabit kazang dairelerini inceleyecefiz. Yine kosulsuz
kararla durum igin yaptlg;mlz bélgelendirmeyi Sekil. 12’
de gisterilen bigimde kd$ullu kararla durum iginde
yapiyoruz.
i1.Durum ¢ G+=0 dairesi +tamamen 1l.bdlgedeyse fiziksel

¢ozim yoktur. Bu durum dairenin wmerkez ve

yarigapina gire sdyle tanaimlanabilir :
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Izcgntn - tht' > Tw ¥ Teuar (122)

2. Durum :

2.Bdlge (T, dairesi) sabit kazang dairesi
alanini kestifinde bir maksimum kazang
olasilifi mevcuttur. Maksimum kazang ve uygun
girig empedansi bir sabit kazang dairesiyle
Sekil. 12’ de gisterilen T, dairesinin teljet

bafintisindan hesaplanabilir :

|z=. - Z¢.;|= = (rg * Tyal)= (123)

Maksimum kazang 6. bolimde yaptaifiamiz gibi
yalnizca (114),(115),(116),(48),(49) ve (50)
ifadelerinin (123)° de yerine konmasiyla
gikarailabilir. Uygun giris empedansai ({84)

formiliinden agafidaki sekilde yazilir :

Tuvs Tg
Zs = g * Zova (124)
Tea * g Te1 * I'g
Z:; bulunduktan sonra kaynak empedansi (Zg)
(873" den hesap;anabilirki burada glrtlti ve
girig VSWR daireleri Zg-dizleminde dis tefet
konumundadarlar. Bu durumun varlifi asafidaki
bir ¢ift esitsizlikle gbsterilebilir
Izcg-c.x - zcﬁll > Tw * Teogaz1 > lzcg.gn - Z._-_,,;I (125?



3. Duruwm s

| Zenmar

lzc.—.u--x -

4, Durum 3

S1
T, dairesi egslenik kaynak dizlewi kararla-
lak dairesinin eslenifinin kestifi =zaman bu
kararlilik dairesinin eglenifjinin bazi bdlim-
leri 3.bdélgede kalar. Bu ylzden bu bélgedeki
giris empedansi (120)° de verilen maksimum
kazangla ayna kazanca safjlar {Sekil.13.a).
Bu durumda glGrGltd ve giris VSWR daireleri-
nin sartlarani =saflayan iki kaynak ewpedansi
olacaktir. Bunlar {(B8)* den (94)' e kadar
hegaplanmistir. Bu durum asgafjadaki bir gift

egitsizlikle ifade edilebilir :

- zctal > I'm ¥ Tou= (126)

Z.,_-‘.,,l € X * Toa (127)

T= dairesi eslenik kaynak diizlewmi dairesini
kestifinde bu dairenin O5.bdlgedeki bilimi
gbzlim vermez. 3.bdlgedeki bOHlUmU maksimum
kazang ve sonlandirma saflar ( 2.duruﬁ’da

agiklandifija gibi) (Sekil.13.b).
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Zs Zl ZD ZL
yA
s 1

£

—C Z11 Zp .
«— v — N o
l e —>

O Zia Zaa O

P
Pavs Pin out

Sekil.l.c incelenmekte olan bir iki kapith ve
iki kapibnmin kap: empedanslar:
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X, [\  verilen Gurults

Faktorii Dairesi

/

Uerilen 6 iris

r, / VSWR Dairesi
Eope}- — { — —
Sahit kazang
l dairseleri
|
| )
Xcp v
| |
= - - - — - — — — -
oV |
= il
——X; | Zi i ]
/ Zeo _.-L'/

l
|
opt ‘
S
!

Sekil.2 Kaynak Empedans diizleminde sabit giiriiltii faktdrii ,
giris USWR ve kazang dairelerinin gosterimi
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Verilen giirdltii dairesi:

% [\ N

Verilen giris
USWR dairesi

.;-F"'_'_‘_"-\-g_‘_b
b
{al \v \,
>
Rs
>
X, A
Verilen giiriiltii dairesi
// .
Verilen giris
r
n . .
) VS5WR dairesi

e b
z — s
on _,aé: ov
//f*" T

>

Sekil.3 Kaynak empedans (Zs] diizleminde gerekli gliriiltii
faktori wve giris VSWR dairelerinin tefet pozisyonlari
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A X Z, Dislemi

ctl

xcta . Xopﬁ

Sekil . 4 Kaynak empedans diizleminde giiriilti dairesinin
vasitasiyla Giris VSWR dairesinin pozisyonunu

kontrol eden @Giris Empedans diizlemi bdlgeleri



A%, 56 AX,
Giirilti Giiriiltu
Giris VSW
Giris USWR s R
N
\-_'_P.j \__)
1.Bilge 2.Bilge
—{> —=
(a) Ry (b3 R
A g A xs
Gurilti Giiriilti veya Giris VSWR
TN i
Giris VSWR
\@ Giirdltii veya
Giris VUSWR
3.Bilge 4. Bélge
= —=
{cl R tdl R,
D x,
Giiriiltd veya Giris VUSWR
a
| )
k,x/ Giiriiltli veya
Giris USWR
5.Bblge
I~
(el R

Sekil .5 Sekil.4 " de kontral hilgelerine kars: diisen Zs-Diizleminde

Giiriiltii dairesine baghl olarak VSWR dairelerinin pozisyvonlari
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Ax,

chmax chmin

2V

=0 dairesi

GT maksimum  dairesi

Sekil . € Giris empedans diizleminde wverilen giris

USWR’1 karsilayan sabit kazanc daireleri
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Verilen giiriilti ve giris VSWR’1 karsilayan

Axi Maksimum ka=z=ang dairesi

Sekil . 7 Verilen giiriiltii ve giris USWR’1 karsilayan uygun

sonlandirma ve maksimum kazancin 8ztimu
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N Verilen gliriiltii
o
/f \\\ dairesi

n
Vearilen giris

USWR dairesi

RS

)N

Sekil . 8 Giris empedans diizleminde Zggmax 3. bilgede
oldusunda Lkaynak ampedanslar:

i\ /’_\\\

Sabit kazang
dairesi

“Bopgr = — = m AN

/
{
. TE dairesi /

/s

Sekil . 8 Giris empedans diizleminde Zpgwmay 5. bolgede oldugunda
maksimum kazang wve uygun giris empedans:
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Z _ diizlemi A X_ 2y, duzlemi A .4
T e,
,..r'""
e
L
zcl.
—> >
Rs RL
{al
A
e
-
r

e

(bl

Sekil . 10

fal Kaynak ve yik diizleminde kararhhk daireleri
(b} Kogullu kararhlik igin sinir gartn
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Kaynak diizlemi G.. =0 dairesi
kararlihk dairesinin
eslenigi

Sekil .11 Kosullu kararli transistor igin giris empedans

diizleminde sabit kazang daireleri
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A,

2]

T=0 dairesi

Verilen giiriiltii ve
giris VSWR’1:1 karsilayan

maksimum kazang dairesi

fe - — — — — — m— o— — e — — —

Sekil . 12 Verilen giiriiltii faktérii ve girig USWR’1 kargilayan
maksimum transdiiser gl kazanci ve uygun giris
empedans sonlandirmasi.
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{a)

{hl

Sekil . 12 Giriz VSWR wve giliriiltiiye karsi maksimum
kararhh kazancin oldufu giris empedansinmin

glde edilmesi( Eglénik kaynak dizlem kararlilik
dairesinin kesik gizgili kisimlar ).
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2. BOLoN

HiKRODALGA TRANSiSTSGRGN PERFORMANSININ
BiLGISAYARLA ANALiZi

2.1 PROSRAMIN YAPISI

Mikrodalga transistérlerinin analizini yapacak
program Turbo PASCAL &.0 programlama diliyle yazilmis
ve iki ana dosyadan olugwmaktadir. Birincisi Ana program
dosyasi MEHMET.EXE , ikinciside prosedirlerin bulunduju
dosya M_FiDAN.TPU dir. Ayrica bu iki dosyanan yaninda
LiBRARY dizininin ig¢inde , uzantisi .S2p olan isimleri
TRANSIST.DAT isimli dosyada kayitli olan transistdrlere
ait dosyalar bulunmaktadir. Disketinizde bu dosyalar bu-
lunuyorsa programiniz eksiksiz olarak g¢aligacaktir.

Programin ¢alismasl esnasinda vawr.ctv, noise.ctv,
gain.ctv, cgt.dat, tampon.dat, gwmax.dat, ss.dat, vsvr.dat,
ewmpedans. dat, vswrll.dat, vewrls.dat, vgwrl2l.dat, vswr.plt,
vevwrlZs.dat, veswr3l.dat, vawr3das.dat, noise.plt, gain.plt,
dosyalari olusmaktadar. Bu dosyalarin igerikleri asgalida

anlatilmigtar.

VSHR. CTV s Vswr parametresinin , giliriilti ve kazang
degiskenlerinin hesaplamalar sonucu aldaifa

deferlerin depolandifyi dosya.

NOISE.CTV : Glriiltl parametresinin , vswr ve kazang
defigkenlerinin hesaplamalar sonucu aldaga
deferlerin depolandiyji dosya.

GAIN.CTV ¢ Kazang parametresinin , vswr ve



CST. DAT

TAMPON. DAT

GMAX. DAT

55. DAT

VSWR. DAT

L 1)

(13

EMPEDNS. DAT:

VSWR1L. DAT

VSWR1S. DAT

’”
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giriltii dediskenlerinin hesaplamalar sonucu
aldafix deferlerin depolandifa dosya.

Analiz sonucunda vgwr.ctv , noise.ctv ,
gain.ctv dosyalarina depolanan kayit sayisa
ve minimum glUrilti siniri Fmin daha sonra
kullanilmak {izere bu dosyaya yaziliyor.
Segilen transistdrin ismi , galisma frekansi
S ve glirtilti parametrelerinin depolandiga
dosya.

Analiz sonucunda elde edilen wmaksimum
kazancin depolandigi dosya.

Bir den gok frekans deferinde analizi
yapixlacak transistorin her frekans deferi
igin S ve glirliltt parametrelerinin depolan-
difi dosya.

Bu dogyaya analizin yansima katsayisi vavr
’an hangi deferleri igin yapalacadi yazili-
yor.

Analiz sonucunda elde edilen kaynak (ZJ)
ve yik (Z.) empedanslara bu dosyada depo-
laniyor.

VSWR’an ilk deferi igin elde edilen vyik
empedansinin smith abafa {lizerinde hesapla-
nan koordinati bu dosyada saklanaiyor.
VSWR’an ilk deferi 4igin ede edilen kaynak
empedansinin smith abaljx UlUzerinde hesapla-

nan koordinati bu dosyada saklanaiyor.



VSWR2L. DAT

VSWR2S. DAT

VSWR3L. DAT

VSWR3S. DAT

VSHR. PLT

HOISE. PLT

GAIN. PLT

[1]
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VSWR’1in ikinci deferi igin elde edilen yilk
empedansinin swith abagi i{izerinde hesapla-
nan koordinati bu dosyada saklanaiyor.
VSWR'1in ikinci dederi igin elde edilen
kaynak empedansinin smith abaffa izerinde
hesaplanan koordinati bu dosyada saklaniyor.
VSWR'’ain {glncii deferi igin elde edilen yik
empedansinin smith abagir UGzerinde hesapla-
nan koordinati bu dosyada saklaniyor.
VSWR‘1in Ggincl defjeri igin elde edilen
kaynak empedansainin swmith abagdi {lzerinde
hesaplanan koordinati bu dosyada saklaniyor.
VSWR’ in parametre glrilti ve Kkazancin de-
Fisken oldufdu efrilerin ekrana gizimi es-
nasinda ploter’ a g¢izim igin gerekli koor-
dinatlarain hesaplanip depolandidxr dosya.
Glriiltiniin parametre vswr ve kazancin de-
FJisken odufu efrilerin ekrana gizimi es-
nasinda ploter’ a gizim igin gerekli koor-
dinatlarain hesaplanip depolandifdi dosya.
Kazancin parametre vswr ve glriitinin de-
Jigken olduju egrilerin ekrana g¢izimi es-
nasinda ploter’ a ¢izim igin gerekli koor-

dinatlarin hesaplanip depolandifi dosya.
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2.2 PROSRAMIN YAZILMASINDA iZLENEN YDL

Program birinci bé8limdede belirtifimiz gibi iki
ana dosyadan meydana gelmektedir.Bunlar ana profiramin
bulundufu MEHMET.EXE ve prosediirlerin bulundufiu
M_FiDAN.TPU dosyalaraidar. H_FiDAN.TPU dosyasi kendi ba-
sina g¢alismaz ama ana programin ¢aligmasi igin gerekli
bir dosyadir. Bu dosyanin iginde ana programda gok
kullanilan iglemler tanimlanmigtir. Bunlara bir Kkag
8rnek vericek olursak ;

imajiner wsayilarla yapilan aritmetik isglemler , S
parametrelerinin Z parametrelerine d8niligstliirfilmesi , uygun
grafik ekranin tespit edilmesi, grafik ekranda yapilan
gizimler igin eksenlerin hazirlanwmasi, programda kulla-
nilan wmweniilerin hazirlanmasi, hata mesajlarinin hazir-
lanmasi gibi islewmler bu dosyada tanimlanmigtir.

Hangi isleme dihtiyag duyulursa o igleme ait pro-
sedirin adi yazilarak bu dosyadan o prosediir gagrailar.
Progediir ana programda isini yapar b8ylece ana bellek-
te fazla yer isgal etmemis olur.

Ana programi yaptiga is bakamaindan iki kaisaima
ayarabiliriz.
1.KISINM : Bu kaisaim VSWR-GURUOLTU-KAZANG parametrelerine

baffla efri guruplari ig¢in yapailan hesaplama-
lar ve bu defigkenlerin olusturduklari gra-
fiklerin c¢izimlerinden olusmaktadar.

2.KISIM : Bu kasamda ise {ig ayra frekans deferi ,
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¢ ayri vswr defJeri ve verilen glrialti
deferi igin Kkaynak ve yik empedansinin degi-
Simleri hesaplanmakta ve bu defigimler smith
abagir Uzerinde gizilmektedir,

Bu iki kisima ait detayli algoritma Sekil. 14,

Sekil. 15 ve gekil.l6’" da verilmistir.

2.3. PROSRAMIN KULLANIMI

Disketinizin TEZ dizini iginde MEHMET.EXE ,
M_FiDAN.TPU , TRANSIST.DAT ve TEZ dizini igindeki
LIBRARY dizininde wuzantisi .s82p ile biten transistér-
lere ait dosyalarin bulunup bulunmadiini kontrol edin.
Ejer bu dosyalar bulunuyorsa klavyeden MEHMET yazip
Enter’ a basin. Boylece program bellege ylklenir.

Ekrana +tez hakkinda agiklayici bir not gelecektir.
Bu durumda herhangi bir tuga basain ve ANA wmeniiye
gegin .

Ana wmenlide karsgsiniza ikl segenek gelecektir.

1. VSWR-GORGLTG-KAZANG Parametrelerine badli ¢izimler
2. SMITH ABA¥MI Uzerinde yapilan gizimler

Esc. GIKIS

Bu segeneklerden birini segmek igin klavyeden
*l’" wveya ’2’ +tusuna basan yada proframdan gikmak

igin ’Es=c’ tusguna basain.

2.3.1. VSWR-GOROLTO-KAZANG PARAMETRELERINE BABLI GiZiMLER

Bu segenek segildifinde karsamiza Ug segenek
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daha ¢ikacaktir. Bunlar;

1. YENX Parametre girisi
2. KGTGPHAMEDEKE Parametrelerin kullanimi
3. Daha 8nce analizi yapilmig transistdrlere ait gizimler

Esc. GIKIS

Yine bu segeneklerden birini segmek igin klavye-
den o segenedin Onilindeki rakama basmak yeterlidir.

st menliye dénmek igin ’'Esc’ tusuna basmak gerekir.

2.3.1.1. YERi PARAMETRE GiRiSi

Bu segenek secgildiinde karsiniza elinizdeki
mikrodalga +transistdre ait S ve Glirdltdl Parametrele-
rini sairayla girmeniz igin segenekler gelecektir.

Siz gerekli segenefin karsaisindaki alana parametre
deferlerini girin ve Enter’ e basan.

Tdm parametre deferlerini girdikten sonra profiram
bu parametre dederleri ig¢in analize baslayacaktair.
Analiz sarasainda Vswr’ 1in 1 ile 6 arasinda verilen
gliriiltiniin Fmwmin ile Fmin+2,2 db arasaindaki degderleri
igin Sekil.12’ de verilen Z; diuzlemindeki Kararlailak,
Kazang ve Ti, Te daireler;ne iligkin merkez ve yari-
caplarin koordinatlari hesaplanarak bu daireler ekranda
gizilir. Vswr, giriilti wve kazacin aldifa deferler ek-
ranin sol {Ust kisminda godrintlilenerek gerekli deJerler
igin kayitlar vswr.ctv , noise.ctv ve gain.ctv dosyala-

rina yapilir. Analiz bittiginde program sizin devam
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etmeniz igin Enter tusuna basmanizi bekleyecektir.

2.3.1.2. KGTGPHANEDEK:X PARANETRELERiN KULLANIMI

Bu segenek segildiginde karsiniza disketin
Library dizini iginde kayitli bulunan +transistdrlerin
listesi gelecektir. Bu listeden istediiniz +transisgsté-
rin ismini yazip Enter’ e basin veya st meniliye dén-
mek i¢in ‘0O’ yazip Enter’ e basin. Segtifiniz transis-
tére ait DC galigma sartlari, defisik frekans defjer-
leri igin S ve giriltd parametrelerine ait bilgiler
ekranda girintidlenir. "PgUp® ve “"PgDown® tuslar ile difer
sayfalardaki verilere ulasabilirsiniz. ’F5’ tuguna basa-
rak segtifiniz frekans dederini klavyeden girin ve
Enter’ e basin. Bundan sonraki isglemler birinci sege-

nekteki gibi yapilacaktar.

2.3.1.3. DAHA GHCE ARALiZi YAPILMIS TRS. AiT GiZiMLER
Bu segenek segildifinde veya ilk iki segenekte
yapilan analiz bittidinde kargamiza analiz sonuglarina
gérmek istedifiiniz +transgsistdrin dismini girmeniz igin
bir mesaj gelecektir. Transistérin ismini klavyeden
yazip Enter’ e bastifimizda karsimiza gdrmek istedigi-
miz edri gruplarina ait gizim menilisG gelecektir. Bu

menlide Gg¢ =segenek bulunmaktadir :

1. VSWR Parametre GOROLTG-KAZARG EJrileri
2. KAZANG Parametre GGROLTH-VSWR Egrileri

3. GUROLT# Parametre VSWR-KAZANG Egrileri
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Esc. GIKIS.

i segenekten birini seg¢in veya Esc ile ist
menilye doéniin.

Birinci segenedi segtifinizde VSWR’ in parametre
Glirtiltld ve Kazancin dedisken olarak aldidi delferlerden
olusan efriler g¢izilir.

ikinci segeneldi segtifinizde Kazang’ in parametre
Gliriiltii ve VSWR’ 1n dedisken olarak aldifia deJerlerden
olugan egriler ¢izilir.

Uglincll segenelii segtifinizde Girilltinin parametre
VSWR ve Ka=zancain defiisken olarak aldiga deferlerden
olusan efriler g¢izilir,

Bu efrilerin Ploter’ dan gaiktailarini almak istiyor-

sanaz ’F10° +tusuna basmalisinaz.

2.3.2. SHITH ABABI GZERINDEKi GiZiMLER
Bu segenek segildiginde kargaimiza g segenek

¢ikacaktar.

1. YENI Parametre girisgi
2. KGTGPHANEDEK:i Parametrelerin kullanaima
3. EN SOH kullanalan parametrelerle yapilan gizim

Esc. GIKIS

Bu meniide ilk iki segenekte analizi yapailacak
transistire ait parametreler Ana menideki 1ilk segenek-
te olduju gibi birinci segenekte klavyeden girilecek

ikinci segenektede kiltliphaneden segilecektir. Yalnaiz bu
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islemler Ug¢ ayra <frekana deferi igin tekrarlanacaktir.
S ve glriiltii parametrelerinin segimi bittikten sonra
analizin yapilacafxr g vswr deferi ve gerekli gilirtGl-
tii deferi klavyeden girilir. Bu iglemlerden sonra
transistdriin belirlenen sgartlarda analizi yapilair. Ana-
liz bittikten sonra elde edilen kaynak ve ylik empe-
danslarinin Smith abafi Uzerinde bulunan koordinatlara
dosyalardan okunarak ekranda smith abafi Gzerinde
gizilir.

Uglincll segenek segildifinde ise en son analizi
yvapilmis transistdrin dosyalarda kayitli deferleri
kullanilarak kaynak ve yik empedanslarinin smith abaga
Uzerindeki gosterimi tekrarlanir. Grafikleri ploter’ da
Gizdirmek digin ‘F10° tusuna basilir. Ust meniye

dénmek igin her zaman oldufu gibi "Esc’ tusuna basilair.

Yazilmig olan program agafida yer alwmaktadir.
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2.4. PASCAL 6.0 PROGRANI

Program tez;
Uses Crt, graph, dos, mfidan, printer;
label
son, git, don, gel, yap, mfl, m£2, m£3, mf4, m£5, m£f6, m£7, m£8, m£9,
mfi0, mfli, m£12, m£13, mfl14, m£15, mf16, m£17, m£18, m£19, m£20,
mf21l, m£22, m£23, m£24, m£235, m£26, m£27, m£28, m£29, m£30, m£31,
m£32, m£33, m£34, m£335, m£36, m£37;
var
s8trS :stringl801; ££1,£ff2,££3,£ff4,££5,£f£f6,££7,£f8, ££9,
££f10:integer; sttl,stt2,stt3,stt4,stsl, sts2,sts3, sts4,
sttS, stql, stq2, stq3, stq4, stuz:string;
fdn, Xv, Yw, zv, wx, gw, Iwv, J1, J2, kv, tw, aav, bbwv, ccw, xgx:Integer;
aw, bw, cw, dw, ev¥, nnn, hv, 1w, mv, nw:vord;
mine, yusuf, Kenan:integer; regs:registers;
Chl, Ch2Z, ch3, ch4, chS, chb6, surucu:Char;
bytl, byt2, rgmnl:byte; scilongint; -
Say, Sat, Sut, vv, vvv, chh:Integer;
stt:stringl80l;stl:stringlll); st2:stringl(80];
st3:8tringl8l;st4:stringl12);st5:stringl1301];
st6:stringi4l;st7:stringi6l;st, stdrv:string;
gt8:stringl(8]); secl, sec2, secd, sec4:char;
ril, r22, %11, x22, rrl, xx1, Rnn, Rcn, Xcn, Rcgmn, Rgmn, Regmx, xcg,
@, Rtl, Rt2, Rctl, Rct2, Xct, vewr3, vsvwr, rll, x11, xas8, rss, gmax,
sll,sl12,821,822,ql1ll1,q12, q21, q22, b211, b221, rgmx, gb, 011,
all,al2, a2l,a22,bll,bli2, b21,0b22,1,k,kk,a8111,bl111,al121,
a2ll, a221, b121, Rn, VSWR]1, Fmin, Fminl, Freq, Popt, aopt, bopt,
Qopt, Ropt, Xopt, Preq, Qreq, sq, D, E, F, G, H, 0, P, I, GTMX, Rg, Rcg,
NK, A, B, X, 01, 02, 03, 04, 05, DB, BK, GTDB, 6T, 06, 07, 08, 09, 010, 012,
Rctll, Rctl2, K1, Rgl, K2, K3, K4, K5, K6, K7, K8, K9, K10, GT2:real;
R, YY,Y, 2,222, Gd, Gm, m, PG, GT1, F1, DG, XX, YYY, MF, FB, DD, dd1,
DDD, aa, K12,K11, DK, vevrx, vsvwry, v8vwr2, rgg, rggl:integer;
Zcn, Qcn, 2z1, Zz2, Zctl, Qctl, 223, Q=3, 2cg, Z2z4, Qcg, Qz4, 2i,
Qi, freql, vswrxx, 2z3, @z5, 226, @z6, 227, @=7, ZL, z11, QL, Zz8,
Zz9, @z9, 2z10,Q=10, Z2z11, Qz11, 2S5, @S, Rcv, Xcv, Ri, Xi, Z2cv, Qcv,
RL, XL, XS, 2=z12,Q=z12, 2z13, Q=z13, C, Rsl, Rs2, Gct2, Xs1l, Xs2, 221,
Z2a2, Za3, Qa3, Za4, Qa4, Z2a5, Zab, Za7, @a7, 2a8, Ba8, Rv, Zct2:real;
dss, ds, dsl, ds2, ds3, ds4, dsS, ds6, ds7, ds8, ds9, dslO:text;
dst, dsll,dsl2,dsl3,dsl4,dslS5, dsl6, cs:text;
yx, nx, bbb, bb:integer;sa, da, sn, sl1, sal,dal, snl,sll:vord;
gmx, sk, rgs:real;sl2, sn2, da2, sa2, s13, sn3, da3, sa3, mx, rk,
Xk:integer; krl, kxl, krs, kxs, rkl, rks, krl, kr2, kr3, kr4, rki,
rk2, xk1, xk2, acc, aac, aas, acl, acs, ml, ms, rkorl, xkorl, rkors,
xkors, vswrll, vaw, vewrlll, xkll, vwl, vw2, vw3, vw4, rkor, xkor,
Gtt, rnl, fc, Xcs, Rcs, Rs, rsss, U, V, N, vk:real;fonb, tus:boolean;
CONST
PN:integer=0;TN:integer=28; YK:integer=40;MM:integer=50;
Procedure yukemp; {Z2L yuk empedansini hesaplar}
begin
mlt(al2, bl2, a2l, b21, 225, qz5);
sub(all,bll, Z2i, Qi, 226, @z6) ;
dva(Z25, Qz5, 226, @z6, 227, Q=z7);
sub (227, Qz7, a22, b22,21,4Q1);
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end;
procedure trans; {8 ~-——-> 2}
var
0, t1, t2, t3, t4, t5, t6, 17,18, t9,d1,d2,d3, 11,12, 13:real;
y0,v1,v2,v3,y4,¥5,vy6,y7,y8,y9, £1,£2, £3, k1, k2, k3:real;

begin

mlt(s12, q12, s21, q21, t0, y0); {[t0,y01=512+S21}
sub(1,0,s11,qll1,tl,yl); {[tl,y11=1-S11}

subtl, 0, 822, q22,t2,y2); {L{t2,y21=1-522}

mlti(tl, yl, t2,y2, t3,y3); {I[t3, y31=(1-S11)+(1~822)}
add¢(1, 0,811, qll, t4,y4); {lt4,y41=1+S11}

add(1, 0, 822, q22, t5,y5); {It5, y51=1+822}

mlt(t4, y4, t2,y2,1t6,y6); {[t6,y6]1=(1+511)+(1-522)1}
mlt(tl, yi,t5,y5,t7,y7); {L[t7,y71=(1-S11)+(1+S522)1}
mit{(2, 0, s21, q21,t8,y8); {{t8, y81=2+521}
mliti(2,0,s12,ql12,t9,y9); {[t9, y91=2+512}

sub(t3,y3,t0,y0,dl,£1); {0dl,£11=(1-511)#(1-522)-512+521}
add({t6, y6, t0, y0,d2, £2); {1d2,£2])=(1+511)+%(1-522)+512+521}
add(t7,y7,t0, y0,d3, £3); {[d3,£31=(1-S11)+(1+522)+512+521}
dvs(d2, £2,d1,£f1,alll,blll); {[alll,bllll=1d2,£21/0d1,£f11}

mlt(S0,0,al1l,blll,all,bll); {{all,bl1l}
dvs(t9,y9,di,£1,al12]1,b121); {{al2l,bl211=2+512/1d1,£11}
mlt (50, 0,al21,bl21,al12,bl2); {lal2, bl2]1}
dvs(t8,y8,d1,£1,a2l11, b211); {la2l11,b21131=2+521/1d1,£11}
mlt(50,0,a2l1, b211, a21, b2l1); {la2l,b21]}

dvs(d3, £3,d1, £1, a221,b221); {[a22l1,b2211=1d3,£31/(d1,£11}
mlt (50, 0, a221, b221, a22, b22); {La22, 221}
PtoC(ali,bll, rll, x11); {{all,blll=rill+j»*xx11}
PtoC(a22, b22, r22, x22); {La22, b22]1=r22+j*x22}
mlt{al2, bl2,a21,b21,1,k); {[1,k1=212+Z21}
Ptoc(l,k,rrl, xxl); {Z12+Z221=rrli+j*#xxl}

add(1, O, Popt, Qopt,11,kl); {[Popt,Qoptl trans to Zopt}
sub (1, 0, Popt, Qopt, 12, k2);
dvsa(1l1, k1, 12,k2,13,k3);
mlt(50, 0, 13, k3, aopt, bopt);
PtoC(aopt, bopt, Ropt, Xopt); {Zopt=Ropt+j+*Xopt}
end;
procedure sparamt;
begin
vrite(’ Transistérin iswmini girin:’);readln(stf);
write(’ Galaisma Frekansi:’);readln(f);

vrite(’ Sll:’);read{(Sl1ll1l);write(’ qll:’);
readln{(qll);write(’ Sl1l2:’');read(S512);

write(’ ql2:’);readln{ql2);vrite(’” 821:’);
read(S21);vrite(’ g2l:’);readln(q21);
write(’ S22:’);read(S22);write(’ q22:’);
readln{(q22);write(’ Fmin:’);read(Fmin);

write(’ RN:’);readln(RN);write{(’ Topt:’);
read(Popt) ;write(’ Qopt:’);;readln{Qopt);
clrscr;

end;

procedure olar; { 2i duzlemindeki bolgeler 1}
begin
O:=sqrt{sqr{Rcgmn-Rctl)+sqr{Xcg-Xct));
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O0l:=Rti+Rgmn;
B2:=rtl;
03:=sqrti{sqr(Rcgmx-Rct2) +sqr(Xcg-Xct));
04:=Rt2;
0l2:=sqrtisqr(Rcgmn-Rct2) +sqr(Xcg-Xct));
05:=Rt2-rgmn;
07 :=Rsss+Rtl;
08:=sqrt(sqr(Rcgmx-Rctl) +sqr(Xcg-Xct));
09:=Rsss+Rt2;
010:=sqrti{sqr(rcs-rctl)+sqri{xcs-xct));
Oll:=sqrt{sqr(rcs-rct2)+sqrixcs-xct));
end;
procedure ara;
begin
case fdn of
O:stuz:=’ ’3
l:stuz:
2:stuz:
d:stuz:
4:gstuz:
S:stuz:
6:stuz:
7:stuz:
8:stuz:
end;
end;
procedure dairel;
begin
clearviewport;
str(vewr:3:2,s8ttl);
outtextxy (40, 30, 'vsvr :’); outtextxy(1i20,30,s8ttl);
str{(db:3:2,s8ttl);
outtextxy(40, 45, 'noise(db):’); outtextxy(120,45,sttl);
str(gtdb:3:2,stt2);
outtextxy(40, 60, 'gaintdb) :’); outtextxy(120,60,stt2);
line (300, 10, 300, 410);
end;
procedure dairel;
{ Analiz sirasinda T1,T2,kazanc,kararlilik }

- - - - - - - -
»:

0w o nu

{ dairelerinin pozisyonlarinin cizimi 3
begin

ffl:=round(rcgmn+aal; ff2:=round(rgmn+*aa);
££3:=round(xcg*aa); ff4:=round{rctl+aa);
f£5:=round{xct+aa); ff6:=round(rtl+*aa);
f£7:=round(rct2+aa); f£f£8:=round(rt2+aa);
f£9:=round(rcs+*aa); f£f10:=round{rsss+aa);

line(10,m, 600, m);

circle(300+f£f1, mx+££3, ££2); {G3
circle{300+ff4, mx+£f£5, ££6); {T1}
circle(300+££7, mx+££5, ££8); {T2}
circle(300+££f9, mx+£f£3, ££10); (N3}
ffl:=round(rcgmx*aa);

circle(300+£ff1l, mx+££3, 2);

outtextxy (220, mx+£f£3+££2+10, "KARARLILIK’);
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outtextxy (315, mx+££3+££2+10, "GAIN=0");
outtextxy(300+££4-££6-10, mx+££5-40, ‘T1’);
outtextxy(300+££7-££8+10, mx+££5-20, 'T2');
end;
Procedure Yer(sayfa, satir,sutun:integer);
Begin
Inline($50/$33/851/$52/
S$SB4/502/
S8A/S7E/S08/
S8A/$76/%06/
S8A/836/504/
SFE/$CE/
SFE/$CA/
SCD/s$10/
$B4/505/
S8A/%$46/%$08/
SCD/$10/
$SA/$59/85B/$58) ;
end;
procedure trns(FrSeg, FrO0fs, ToSe, ToOfs, Bytes:wvord) ;
begin
Inline{ $50/ { ekrani duzenler!}
$53/$51/852/
S1E/$06/$8B/S$4E/$04/$8B/$7E/$06/$8E/$46/$08/s8B/
S76/$0A/S8E/S$SE/S0OC/SFC/SF3/5A4/$07/81F/
S5A/$59/85B/$58) ;
end;
procedure ploter;
{eksenlerin ve egrilerin ploterda cizimi}
{1} begin
:=0;
if kenan=1 then assign{ds8, pizgara.ciz’);
reset(ds8);
repeat
readln(ds8, st5);
writeln(lst,stS);
until eof(ds8);
close(ds8);
assign({ds7,stql);
reset(ds7);
repeat
read(ds7, chl);
readln(ds7, st3);
s5tS:=chl+st5;
case chl of
*S’s:writeln(lst, st5,chr(3));
’D’:vwriteln(lst, stS,chr(3));
‘W’ :writeln(lst, st5,chr(3));
M’ :writeln(lst, st3);
*J’twriteln(lst, stS);
’R’:vwriteln(lst,std);
end;
until eof(ds7);
close(ds7);
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if kenan=2 then
{2} begin
repeat
inc(m);
case m of
l:stgql:="smt.ciz’;
2:stql:=’'smtil.ciz’;
J:stql:="kaynak.plt’;
4:stql:="yuk.plt’;
end;
assign{ds7,stql);
reset(ds7);
repeat
read(ds7,chl);
readln(ds7,s8t5);
8t3:=chl+st5;
case chl of
'S’ :writeln(lst, st5,chr(3));
‘D’:writeln(lst, st5,chr(3));
‘W’ :writeln(lst, stS,chr(3));
M’ :writeln(lst, st5);
*J’:writeln(lst,st5);
'R’ :writeln(lst,sts);
end;
until eof(ds7);
close(ds7);
until (m=0) or (m=3);
12} end;
{1} end;
procedure foks;

begin {fonksiyon tuslarinin kullanimi}

Chl:=readkey;
if Chi<>#0 then
begin
fonb:=false
end
else
begin
fonb:=true; Ch2:=readkey;
J2:=0rd{(Ch2);
end;
case j2 of
68:ploter;
end;
end;
procedure ekranll;
begin {ekrandaki goruntuyu yiginda
repeat
read{(dss, stl);
inc(xw);
readln(dss, st);
writeln(st);
until sti1='2";
vvvi=(meml0:1040] and 48) div 16;

saklar}
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case vvv of
2:nnn:=$B800;
3:nnn:=98B000;
end;
aw:=sseqd; dw:=ofs(aw); bw:=160*xw;
trns(nnn, $0000, aw, $0100, bw) ;
bbw:=23-xw; aaw:=bbw+160;
repeat
readln(dss, st);
trns(aw, $0100, nnn, $0000, bw) ;
inc(tw);
writeln{(st);
trns(aw, $0100, nnn, $0000, bw) ;
until (tw=bbw) or ecofl{dss);
inc(yw); nw:=bw;
trns{(nnn, nwv, aw, $0A00, aaw) ;
begin
tw:=0;
repeat;
readln(dss, st);
inc(tw);
wvriteln(st);
trns{aw, $0100, nnn, $0000, bw) ;
until (tw=bbw) or eofi{dss);
inc(yw);
trns(nnn, nw, aw, $13500, aaw) ;
if eof(dss)<>true then
begin
twe=0;
repeat
readln(dss, st);
inc(tw);
writeln(st);
trns(aw, $0100, nnn, $0000, bw) ;
until (tw=bbw) or eocfl(dss);
inc(yw);
trns(nnn, nwv, aw, $2000, aaw) ;
end;
if eof(dss)<>true then
begin
tw:=0;
repeat
readln{dss, st);
inc(tw);
writeln(st);
trns{aw, $0100, nnn, $0000, bw) ;
until (tw=bbw) or eof{dss);
inc(yw);
trns{nnn, nwv, av, $3000, aavw);
end;
end;
closel(dss);
end;
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Procedure islemler;
begin
DB:=fmin+(DD#0.04);
ORAN(DB, A, freq);
oran{fmin, x, fminl);
Preq:=(VSWR-1)/(VSWR+1);
Xcg:i=(2#x11+r22-xx1)/(2%r22);
Q:=2%rll+*xr22-rrl; {for Gain=0 and Gain is max}
if vv=1 then rnl:=RN#*30; N:=(Freq-
Fminl)+*sqr(aopt)/(2+rnl); {constant noise}
Rcn:=Ropt+N;Xcn:=Xopt; {circle, Zg plane}
Rnn:=sqrt{N+« (N+2+«Ropt));
U:=(l+2qr(Preq))/{1l-sqr{Preq)); {circle +tl1,t2}
V:=2+*Preq/{1-sqr{Preq)l); {Zi plane}
Rctl:=Rcn+U+Rnn#*V;Xct:=-Xopt;
Rtl:=sqrt(sqr({Rctl)+sqr(Xct)-sqri(aopt)+0.01);
Rct2:=Rcn+*U-Rnn+V;
Rt2:=sqrt(sqr{Rct2)+sqr{xct)-sqr(aopt)+0.01);
NK:=Q/1;
Rgmn:=1/(2%r22);
Rcgmn:=Q/{2+*r22); Rcs:=-Rcgmn;
Xcs:=Xcg; Rsss:=Rgmn;
end;
procedure islemleri;
Begin
1= (({r22+(sqr(all))-rri+rll-xxl*x11)/(xr22))+sqr(aopt);
E:=(D#r22-Rctl+@-2+Xct+dcg*r22)/Rtl;
F:=Rcti1/Rt1;
i=sqrti(sqr(@+E+*F)-{(1-8qr(F))+*(sqr(l)-sqri(k)));
H:=(l-sqr{Preq))/(sqr{al2)+{(1-8qri{F)));
I:=Q+E+F;
end;
Procedure islemler2:;
Begin
D:=((r22#(sqr(all))-rri*rll-xxl+x11)/(r22))+aqr{aopt);
s=(D*r22-Rctl+Q-2*Xct+*Xcg*r22)/Rtl;
F:=Rctl/Rtl;
G:=aqrt(sqr({Q+E+F)-(l-sqr({F))+*(s8qr(l)-sqr(E)));
H:=(l-8qr(Preq))/(sqr{al2)+(1-sqr(F)));
I:=Q+E«F;
end;
procedure vawrpl;
Begin
taniml;
bk:=425; yk:=50;kk:=0; dk:=0; pn:=0;tn:=28;
setbkcolor(l); ciziml; olcu;
regs. AX:=51900;
msdog{regs); {aktif surucuyu belirler}
surucu:=chr(lo({regs. AX)+635);
assign{ds, surucu+’:\tez\’+3t3+’'\vavr.ctv’);
Reset(ds);
end;
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procedure vswrp2;

begin {vswr’a bagli cizimde egri renkleri}
vawry:=round{vswr);

if vswry=1 then setcolor(i4);
if vawry=2 then setcolor(15);
if vswry=3 then setcolor(4);

setlinestyle(0,2,3);
Line (455, 15+(vswry-1)+*13, 545, 15+ (vswry-1)+13);
GT:=(Round(GTDB+5)) ;
d:=(79/(gmax+3) )+ { {GetmaxY+1)/480);
BK:=({(getmaxy+1)/480)#425-(GT+d) ;
DK:=Round(BK) ;

end;

procedure noisepr;

begin
setlinestyle(0,2,3);
if r=0 then setcolor(l3);
if r=1 then setcolor(l);
if r=2 then setcolor{(l4);
line(360, 15+(r)+13, 470, 15+(r)+*13);
GT:=Round(GTDB*3) ;
d:=(79/(gmax+2))*{ {(getmax¥+1)/480);
BK:=((getmaxy+1)/480)*425-(gt«*d);
DK:=Round(BK); KK:=KK+1;
ffl:=f£f10+round({vswr-1)+275);
acc:=135375/(gmax+2);
ff2:=ff9+round(acc+gtdb);
end;

Procedure gainpr;

{
{

begin

if r=1 then setcolor(l);

if r=2 then setcolor{(l’);

if 1r=3 then setcolor(l4);
setlinestyle(0, 2, 3);

line(360, 15S+(r-1)+13, 470, 15+(r-1)+13);
bk:=250% (db-£fmin)+50;
yk:=Round(BK);
vk:=425-(vawr-1)+«250;
dk:=Round{(vk);

kk:=kk+1l;
f£2:=£f£9+round({vsewr-1)+1050);
f£f1:=££10+round{({db-fmin)*625);

end;
Procedure koordinat;
smith abaginda giris cikis }
empedanslarinin koordinat hesabi }
begin

rl:=rll/S50;x1:=x11/50;rs:=res/50;xs:=x88/50;
kri:=(rl/{rli+1))+*200;kr2:=(rs/{(rs+1))*200;
ml:=320+krl; {merkezin koordinatlarinin hesabi}
msg:=320+kr2; mx:=240;

krl:=1/(rl+l1);krs:=1/(rs+l1); ;rkl:=krl#xl;rks:=krs+xs;
acc:={(360/3. 14159)»*arctan{rkl);



ACL:=180-Acc;

aas:=(360/3. 14159)+*arctan{rks);
ACS:=180-aas;

rkl:=krl+200+xcos(ACL*3., 14159/180);
xXkll:=8in(ACL*3. 14159/180);
xkl:=krl+200#xkll; rkorl:=round{rkl)+ml;
xkorl:=mx-round{(xkl);

rk2:=krs+*200+cos (ACS#3, 15159/180)'
xk2:=krs+*200#sin (ACS*3. 14159/180);
rkors:=round{rk2) +ms;xkors:=mx-round(xk2);

end;
Procedure pltkoor;
{ =with abaginda giris cikis }
{ empedanslarinin koordinat hesabi }
begin

assign(ds7,’kaynak. pPlt’) jrewritel(ds7) ;;close(ds7);
assign(ds8, ’'yuk. plt’);;rewrite(ds8);close(ds8);
for m:=1 to 9 do
begin
agsign{ds6, 'empedans.dat’);
reset(ds6);
readln(ds6, rll, x11, rss, x8s8) ;
l:=rll/50;x1:=x11/50;rs:=rgs8/50;xs:=x88/50;
krl:={(rl/(rl+1))*750;kr2:=(ra/(rg+1))*750;
ml:=1100+krl; {merkezin koordinatlarinin hesabi}
ms:=1100+kr2;mx:=1800;
krl:=1/(rl+l);krs:=1/{ra8+1) ;rkl:=krl+*xl;rks:=krs*xs;
acc:=(360/3. 14159)*arctan(rkl);
ACL:=180-Acc;
aas:=(360/3. 14159) xarctan(rks);
ACS:=180-aas;
rkl:=krl+730+«cos{ACL*3, 14159/180);
xkll:=sin(ACL*3.14159/180);
xkl:=krl#730+xkll;
rkorl:=round{(rkl)+ml;xkorl:=mx+round(xkl);
rk2:=krs«750+cos(ACS+3, 15159/180);
xk2:=krs+*750+8in(ACS+*3, 14159/180);
rkorsg:=round(rk2)+mg;xkors:=mx+round{(xk2);
str(rkorl:4,st);;str{xkorl:4,stt);
str(rkors:4,sttl) ;str{xkors:4,stt2);
case m of
l1:begin
append{ds?7);
writelni(ds7, *J4,’);
writeln(ds7, 'M’+st,stt);
close{ds7);
append{ds8);
vriteln(ds8, *J4,’);
vriteln(ds8, 'M’+sttl, stt2);
close(ds8);
end;
2:begin
append(de7);
vriteln(ds7, ’'D’+st,stt);



close(ds7);
append(ds8) ;
writeln(ds8,
close(ds8);
end;

3:begin
append(ds7);
writeln(ds7,
close(ds7);
append(ds8);
writeln(dss,
close(ds8);

end;

4:begin
append(ds7);
writeln(ds?7,
wvriteln(ds7,
close(ds7);
append(ds8);
writeln(d=s,
writeln(ds8,
close(ds8);

end;

S:begin
append(ds7);
vriteln(ds7,
close(ds7);
append(ds8);
writeln(ds8,
close(ds8);

end;

6:begin
append(ds7);
writeln(ds7,
close(ds7);
append(ds8);
writeln(dsS8,
close(ds8);

end;

7 :begin
append(ds7) ;
writeln(ds7,
vriteln(ds?,
close(ds7);
append(ds8) ;
writeln(dss,
writeln(dss,
close(ds8);

end;

8:begin
append(ds7);
writeln(ds7,
close(ds7);
append(ds8);

83

‘Dr+attl, stt2);

'D’+gt,stt);

'D’+gttl, stt2);

*Js, ');
‘M’+gt,stt);

IS, ');

‘M’ +attl, stt2);

‘D’ +st,stt);

‘D’+sttl, stt2);

'Df+gt,att);

'Dr+sttl, stt2);

rJe, ');
M'+st, stt);

rJ6, ');

M’+attl, stt2);

'Dr+st,stt);
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writeln(ds8, 'D’+sttli,stt2);
close(ds8);
end;
9:begin
append(ds7);
writeln(ds7, ‘D’ +st,stt);
close(ds7);
append(ds8);
writeln(ds8, 'D’+sttl, stt2);
close(ds8);

end;
end;
end;
Close(dsb);
end;
procedure PgUp; {ekrani yukari kaydirma}
begin
dectl{wx);

if wx=0 then wx:i=yw;
case wx of
l:trns(aw, $SOA00, nnn, nw, aav) ;
2:trns(aw, $1300, nnn, nv, aavw) ;
3:trns(aw, 2000, nnn, nv, aaw);
4:trns(aw, 83000, nnn, nw, aaw) ;
end;
trns(aw, $0100, nnn, $0000, bw) ;
end;
procedure PgDown; {ekrani asagi kaydirma}
begin
inc{wx);
if wx=yw+l then wx:=1;
case wx of
l:trns(aw, S0A0O, nnn, nwv, aav);
2:trns(awv, $1500, nnn, nv, aaw) ;
3:trnes(aw, $2000, nnn, nv, aav);
4:trnslaw, $3000, nnn, nw, aaw);
end;
trns{aw, $0100, nnn, $0000, bw) ;
end;
procedure swtyer;
begin
Case aa of
l:outtextxy(rk,xk, *+");
2:outtextxyi{rk, xk, "+");
3:outtextxy(rk, xk, "0’);

end;
end;
procedure empedanslar;
begin

Ctop(Rcg, Xcg, 2cg, Qcg) ;
if ((nk>1) and (01>0) and (08>02)) or
{(nk<l) and (0<01) and (010>07)) then
{1. bolge}
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{1} begin
Ctop(Rctl, Xct, Zctl, Qctl);
Z21:=Rg/(Rtl1+Rqg); 2ZZ2:=Rtl1/{(Rtl+Rqg);
mlt(Z2Z1, 0, 2ctl, Qctl, 223, Q=3) ;
mlt (ZZ22, 0, Zcg, Qcg, 224, Qz4) ;
add(ZZ3, Q@z3, 224, 8z4, 2i, Qi) ;
yukemp; PtoC(Z2i,Qi,Ri,Xi); Rcv:=U+Ri;
Xcv:=-Xi; rv:=V*Ri; CtoP(Rcv, Xcv,Zcv,Bcv);
ZZ28:=Rnn/{Rnn+rv);
ZZ1:=rv/{rnn+rv);
mlt (228, 0, Zcv, Qcv, 223, @z23) ;
mlt (221, 0, Zcn, Qcn, 224, Qz4) ;
Add (223, Qz3, 224, Gz4, Z2s, Qs) ;
PtoC(Z1,@1,R1,X1); PtoC{(Zs, ds, Rs, X8);
{1} end;
if (NK>1) and (08=02) then
begin
Ctop(rcgmx, xcg, 2i,@1);
yukemp;
PtoC(Z2i,Q@i,Ri,Xi); Rcv:=U=*Ri;
Xcve=-Xi; 1rv:=V«Ri; CtoP(Rcv, Xcv,Zcv,Qcv);
ZZ8:=Rnn/(Rnn+rv);
Z2Z1:=rv/(rnn+rv);
mlt(2ZZ8, 0, Zcv, Qcv, 223, 0z23) ;
mlt{ZZ1, O, Zcn, Qcn, ZZ4, Qz4) ;
Add(2Z3, 0z3, 224, @z4, Zs, As) ;
PtoC(Z1,Ql,R1,X1); PtoC(Zs, Gs, Rs, X8);
end;
if ((08<02) and (03>04) and (nk>1)) or
{{nk<1l) and (011>09) and (010<07)) then

{3. bdlge}
{2} begin
Ri:=Rcgmx; Xi:=XCgqg; CtoP(Ri,Xi,24i,Q1);
yukemp;
PtoC(Z1,Ql1,R1,X1);
Rcv:=U+Ri; Xcv:i=-Xi; rv:=V+*Ri;

A:=(Rcn-Rcv)/{(Xcv-Xcn);
B:=(sqr(Zi)-sqr(aopt) )/ (2« (Xcv-Xcn));
C:=(Rcn+{A+Xcn)-(A*B))/(l+sqr(A));
D:={sqr(B)+sqr(aopt))/{l+sqr(A));
E:=8qr(c);
if E>D then
begin .
Rsl:=C+sqrt(sqr(C)-D);Rs2:=C-sqrt{sqr(C)-D);
Xsl1:=A*Rsl+B;Xs2:=A*Rs2+B;
end;
{2} end;
if (nk>1) and (03=04) then
{4. ve 5. bblge}
{3} begin
if 03=04 then
begin
Ri:=Rcgmx;
xi:=Xcg;
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CtoP(Ri, X1i,21i,Q1);
end
elsge
begin
CtoP(Rct2, Xct, 2ct2, Qct2) ;
ZAl:=gqrt(sqr(rg/{rg-rt2)));
ZAZ2:=sqrt(sqri{rt2/(rg-rt2)))
mlt{(Zal, 0, 2ct2, Qct2, Za3, Qal)
mlt{Za2, 0, Zcg, Qcg, Za4, 8a4) ;
sub(Za3, ta3, Za4, Qa4,Zi, Qi) ;
Ptoc(Zi, @i, Ri, Xi);
end;
yukemp;
PtoC(Z1,@1,R1,X1); Rocv:=U=Ri; Xcvi=-Xi;
CtoP{(Rcn, Xcn, Z2cn, GQcn); rv:=V+Ri;
if rv>rn then
begin
Za6:=-rv/{(rv-rnn);ZaS:=-ran/{rv-rnn);
end;
if rnn>rv then
begin
ZaS:=rnn/{rnn-rv);;Za6:=rv/{(rnn-rv);
end; '
CtoP(Rcv, Xcv, Zcv, Qcv) ;
mlt(Z2a3, 0, Zcv, Gcv, Z2a7, Qa7);
mlt(Za6, 0, Zcn, Qcn, Z2a8, @al) ;
subh(Za7, Qa7, Za8, @a8, Zs, @s) ;
PtoC(Zs, Qs, Rs, X8);
{33 end;
end;
procedure smtcizim;
{ swith abaginda ZL ve ZS in ciziwi 3}
{13} BEGIN
taniml; setbkcolor(l); smith;
setcolor(l15); setlinestyle(0,2,3);
outtextxy (470, 10, 'kaynak empedanslari’);
outtextxy (470,30, ’yuk empedanslari’);
line(410, 15, 465, 15); setlinestyle(l, 2, 3);
line(410, 35, 465, 35);
Aesign(dssb, ’vewrll.dat’); Assign(ds7, ’vswr2l.dat’);
Asgign(ds8, ‘vswr3l.dat’); Assign(ds9, 'vswrls.dat’);
Assign(dsl0, 'vawr2Z2s.dat’);;Assign(dsll; 'vswr3s.dat’);
for xx:=1 to 6 do :
{2} Begin
ddd:=0;
if xx=1 then reset(dst);
if xx=2 then

-
14
.
’

begin
close(ds6); reset(ds7);
end;
if xx=3 then
begin
closel{ds7); reset(ds8);

end;
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if xx=4 then
begin
close(ds8); reset (ds9);
end;
if xx=5 then
begin
close(ds9); reset(dslQ);
end;
if =xx=6 then
begin
close(dsl0); reset{dsll);
end;
for aa:=1 to 3 do
{3} Begin
ddd:=ddd+1;
if xx=1 then
begin
readln(ds6, rkor, xkor);
setcolor(l4);
end;
if xx=2 then
begin
readln{(ds7, rkor, xkor) ;
setcolor(4);
end;
if xx=3 then
begin
readln(ds8, rkor, xkor);
setcolor(l3);
end;
if xx=4 then
begin
readln(ds9, rkor, xkor) ;
setcolor(l4);
end;
if xx=5 then
begin
readln{dslO, rkor, xkor);
setcolor(4);
end;
if xx=6 then
begin
readln(dsll, rkor, xkor);
setcolor(15);
end;
rk:=round{rkor) ;xk:=round{(xkor);
if xx<4 then
begin
setlinestyle(0,2,3);
end
else
begin
setlinestyle(l1,2,3);
end;



88

if ddd=1 then
Begin
maveto(rk, xk);
end
else
Begin
lineto(rk, xk);
end;
smtyer;
{3} end;
{2} end;
closel(dsll);
assign(ds3d, 'ass.dat’); assign(ds4, ‘vavwr.dat’);
reset(ds4); reset(ds3);
readln{(ds3, st3);
outtextxy(150, 460, st3+’ Transistorunun’);
outtextxy(150, 470, ’Smith abagi uzerinde analizi‘’);
for xx:=1 to 3 do
begin
setlinestyle(0,2,3);
case xx of
l:begin
setcolor(i4);
readln(ds4, vswr, £); str(£:3:1,8t);
str(vswr:2:1,s8t3);
outtextxy(494, 440, s8t); outtextxy(494, 452,st);
outtextxy({494, 464,s2t); outtextxy(610,440,s5t3);
readln(ds3, £); str(£:3:1,st);
outtextxy(50, 440, st);
line (4035, 445, 445, 445);
end;
2:begin
setcolor(4);
readln(ds4, vsvwr); str{vewr:2:1,st3);
outtextxy(610, 452,8t3); readln(ds3,f);
str(£:3:1,s8t); outtextxy (30, 452, st);
line (405, 457, 445, 457);
end;
3:Begin
setcolor(ls);
readln{ds4, vswr); str{vewr:2:1,8t3);
ocuttextxy (610, 464, s3t3); readln{ds3, £);
str(£:3:1,8%t); _ outtextxy (350, 464, st);
line{403, 469, 445, 469);
end;
end;
end;closel{ds3d) jclose{ds4);
{1} end;
Procedure smtplt;
begin
stql:="smtl.ciz’;
assign{ds4, 'smtl.ciz’) ;revrite(ds4);close(ds4);
assign{ds3, ‘vswr.dat’);
reset(ds3); readln(dsd, vswr, freq);
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str(vswr:2:1,stt); str(freq:2:1,st);
readln(ds3, vewr); str(vswr:2:1,sttl);
readln(ds3, vewr); str(vswr:2:1,stt2);
close(ds3); append(ds4);
vriteln(ds4, ‘M1240, 740, ");
write(ds4, ‘540, 20, Q25, PNOISE= ‘);
Writeln(ds4,st+* (DB} VSWR= ’'+stt);
writeln(ds4, 'M1240, 680, ');
vrite(ds4, 'S40, 20, Q25, PNOISE= ’);
Writeln(ds4,st+* (DB) VSWR= ‘+sttl);
writeln(ds4, 'M1240, 620, ’');
write(ds4, 'S40, 20, @25, PNOISE= ’);
Writeln(ds4,st+’ (DB) VSWR= ’+stt2);
close(ds4);
assign(dsS, ‘ss.dat’);
reset(ds3); readln(ds3,st); readln(dsS, £);
str(£f:2:1,st); readln(ds3,f); stri{f:2:1,stt);
readln(ds3, £); str(f£f:2:1,sttl); close(dss) ;
append(ds4);
wvriteln(ds4, 'M500, 740, ' );
write(ds4, 'S40, 20, Q25, P*»‘+st+' GHZ, ’);
writeln(ds4, 'MS00, 680, ‘);
wvrite(ds4, 'S540, 20, Q25, P+*+stt+" GHZ, *);
vriteln(ds4, 'M500, 620, ');
wvrite(ds4, ’'S40, 20, @25, Po’'+sttl+’ GHZ, *);
end;

BEGIN {«#xxxANA PROGRAMIN BASIx®x%xxx}
MF18:
vv:=0; vvv:i=0; yusuf :=0; mine:=0;
acilis; secl:=readkey; sc:=ord{secl);
if 2c=0 then goto mfl8;
MF25:
Anamenu;
Write(’ Seciminiz:’);
secl:=readkey; sc:=ord(secl);
case sc of 49:goto mfi6; {112 {vswr-gain-noise}

50:goto mf3; . {2} {smith}
27:goto mf23; {esc}

else goto mfl8;
end;

MF16:

Altmenul;

mine:=1;

Write(’ Seciminiz:’);

secl:=readkey;

sc:=ord{secl);

case sc of 49:goto mfl10; {1 yeni parametre}
S0:goto m£f9; {2 kutuphanedekilerin kullanimi}
Sl:goto mf22; {3 en son kullanilan parametreler)}
27:goto mf25;

else goto mfl8;
end;



90

MF10:
vvi=2; menul; sparamt;
if I0OResult <> 0 then

begin
hata3; sesl; chl:=readkey;
j2:=0rdt(chl);
case j2 of 13:goto mfl0;
27:goto mfl6;
end;
end;
fdn:=length(stf);
ara; stf:=stf+stuz;
regs. AX:=$1900;
msdos(regs) ;
surucu:=chr{lao{regs. AX)+65);
mE37:
assign(dst, surucu+’:\tez\’'+gtf+’\tampon.dat’);
{$I-}
rewritel{dst);
{$I+}
if IOResult <> O then
begin
mkdir(stf);
goto mf37;
end;

writeln(dst,stf);
write(dst,f,s11,’ ’,ql1,821,’ ’,q2l1,s812,’ ’);
writeln(dst, q12,822,°’ ’,q22,fmin, popt,’ ’,qopt,RHN);
window(1, 1, 80, 25) ;textbackground(l);
clrscr; closel{dst);

{rnnxxnxxnnnnxdxYSWR-GCAIN-NOISE®* % % %% % % % % % % # % }
MF1l:

regset(dst); readln{(dst,st3);closel(dst);
clrscr; textcolor(lilS);
assign{ds, surucu+’:\tez\’+8t3+’\vswr.ctv’);
assign(dsl, surucu+’:\tez\’+5t3+ ' \noise.ctv’);
assign(ds2, surucu+’:\tez\’'+st3+’\gain.ctv’);
asgign(cs, surucu+’:\tez\’+st3+’\cst.dat’);

{$I-}
rewrite(cs);
{sSI+}
if IOResult <> Q0 then
begin
mkdir(st3);
goto mfl;
end;

clogel{cs);
rewrite(ds);y:=0; close({ds);kk:=0;
rewrite({dsl); close(dsl);yy:=0;gmx:=0;
rewrite(ds2); close(ds2);yyy:=0;gb:=0;
gmax:=1;aa:=0; paramet; . trans; inc(vvv);
for VSWRX:=0 to 100 do
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{a} BEGIN
if vswrx=0 then taniml;
vewr:={(vswrx+0,.095)+1;
yk:=80;DDD:=0;kk:=0;xqx:=0;
for DD:=1 to 53 do
{b} Begin
islemler;
ddd:=0;z1:=0;z11:=0;
Ctop(Rcn, Xen, Zcn, Gcen) ;
if nk>1 then {kosulsuz kararla durum}
begin
:=Q-gqrt(sqr{@)-sqr(l));
Rcgmx:=sqrt(sqr(Q@)-sqr(l))/(2+«r22);

end
else
begin {kosullu kararla}
Rcgmx : =Rgmn+Rcs;
end;

desibel(fwminl, fmin);
gt2:=0;gtmx:=0;rgs:=0;ddd:=0;
olar;

if (0>01) or {(012<05) then goto mf33;

if ((NK>1) and ((0<0l1) and (08>02))) or
( ({NK<1) and ((0<01) and (010>07))) then
{Zcgmx 1. bolgede!}
Begin
islemlerl;
GTmx:=H*(I-G);
P:=(gqr(al2)*»GTmx)/(1-sqr(Preq));
RG:=(SQRT( SGR(p)-2#qxxp+aqr(l))/(2«r22));
rcg:={(Q-P)/{(2%R22);
End;
if (03>05) and (03<04) then
{Zcgmx S. bdlgede}
Begin
islemler2;
GTmx:=H*(I-~-G);
P:=(3qr(al2)*GTmx)/{1l-sqr(Preq));
RG:=(SAERT( SQR(p)-2+xq+*xp+sqr(l))/(2+*xr22));
rcg:={(@-P)/(2«R22);
end;
if (NK>1) and ({(08=02) or ((08<02) and (03>04)) or (03=04))
then
Begin {Zcgmx 2.,3.,4.ve 5. bolgelerde}
rg:=0;
rocg:=rogmx;
GTmx:=(A@-8qrti(sqr{Q)-sqr{(l)))*(l-sqr{Preq))/(8qri(al2));
End;
if (NK<1) and (010<07) then
Begin

GTmx:=({2*@*(1-sqr({Preq)))/sqr(al);
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End;
GT2:=GTmx;
empedanslar;
if rll<0.0001 then rl1ll:=0;
if rss<0.0001 then rss:=0;
rll:=rl;xll:=xl;rs8s:=rs;xss:=xs;
MF2:
MF3:
if gt2>1 then
sq:=frac{(dd+4)/3);
if sq9q=0 then goto mf31;
MF30:
{c} Begin
if (gt2=0) or (gt2<l1l) then goto mf33;
DESIBEL(GT2, GTDB);
db:=(round{(db+100))/100;
gtdb:=(round{(gtdb#10))/10;
if (vawr=1) and (gmax<gtdb) then gmax:=gtdb;
if (veswr=1) or {(vswr=2) or (vswr=3) then
{ VSWR SABIT 1}
begin
str{(db :3:2,8tt2);
str{vswr:3:2,8ttl);
str(gtdb:3:2,stt3);
str(rll:3:2,8tsl);
str(xl11:3:2,sts2);
str(rss:3:2, 8t83);
str{xss:3:2, sts4);
aa:=aa+l; ddd:=ddd+1; append(ds);
write{(ds,sttl,’ r,stt2,’ r,8tt3,’ ', 8tsl,’ )
writeln(ds, sts2,’ ’,8ts3, "’ ’,8ts4d);
closel{ds); y:=y+l;
end;
str(db:3:2,8ttl); str(fmin+0.12:3:2,8tt2);
str({fmin+0.36:3:2,s8tt3); str{fmin+0.60:3:2,s8tt4);
str{fmin+0.84:3:2, stt5);
if (sttl=stt2) or (sttli=stt3) or (stti=stt4)
or {(sttl=stt5) +then
{ NOISE SABIT }
begin
append{dsl);
str(db:3:2,8tt2);
str({vsvr:3:2,8ttl);
str(gtdb:3:2,stt3);
str(rll:3:2,8tsl);
s8tr(xll:3:2,8ts2);
stri{rss:3:2, sts83);
strixss:3:2,sts4);
writel{dsl, stt2, ’ r,sttl,’ ’,8tt3,’ r)
writeln(dsl, stsl,’ r,8ts2,’ ’, 8183, "’
claose(dsl); yy:=yy+l;
end;
if (vswr>1l) and (vswr<2.5) then
begin

- we

, 8ts4);
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assign(dsle, surucu+’ :\tez\’'+3t3+’'\gnax.dat’);
reset(dslé6);
read(dsl6, gmax);
close(dsit);
gmax:=round{gmax»*10)/10;
GTDB:=round(GTDB»10})/10;
str(gtdb:3:3,sttl); {GAIN}
str(gmax:3:3,8tt2);
str(gmax-1:3:3,stt3);
str{gmax-2:3:3,8tt4);
if ((sttl=gtt2) or (sttl=stt3) or (stti=gtt4))
and ((db<fmin+1.3) and (xgqx=0)) then
Begin
xqx:=1;
Append(ds2);
str(db:3:2,8tt2);
stri{vewr:3:2,s8ttl);
str(gtdb:3:2,stt3);
str(rll:3:2,stsl);
str(xll:3:2,s8ts82);
str{rss:3:2, sts3);
str(xss:3:2,sts4);
write(ds2,stt3, ’ r,stt2,’ ’,sttl,’ ’)
writeln(ds2,stsl,’ ’,sts82,’ '’,sts3d,’
close(ds2);
YYY:=yyy+l;
end;
end;
MF11:
{c} end;
MF33:

- e

»8ts4);

yk:=yk+10;gt2:=0;gtmx:=0;
{b} end;
MF4:
if (vswr=1l) or ({(aa>1l) and (yyy=0)) then
begin
assign({dsls, surucu+’:\tez\’+gt3+’\gmax.dat’);
rewrite(dsl6);
gmax:=(round{(10*gmax))/10;
writeln(dsl6, gmax);
close({dsls);
end;
revrite(cs);
writeln(cs,y,’” ’,»yy,’ ’‘»yyYY,’ ’,fmin);
closgel{cs);
{al end;
closegraph;
gotoxy (250, 250) ;vrite(’iglem tamam. Bir tusa basain .!’);
readln;
paramet;
MF22:
regs. AX:=51900;
msdos{regs);
surucu:=chr{lo(regs. AX)+63);
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clrscr;writeln;
write(’ Transistérin ismini yazin Enter e basin
readln(Stad); :

if gt8<>°’ then s8t3:=3t8;

assign(dst, surucu+’:\tez\’+st3+’\tampon.dat’);

{$1~-}

reset(dst);

{$1+}

if IOResult <> 0 then

begin
hata3;
sesl;
goto mf22;
end;

readln(dst, stf) ;jreadi{dst, fc) ;close(dst);
assign(dsl(, 'gec.dat’ ) ;revwrite(dsl0);
writeln(dsl0, stf, £fc);;close(dsl0);
Assign(cs, surucu+’ :\tez\’'+st3+’\cst.dat’);
reset(cs);
readlnf(cs, y, yy, yyy,fmin);
close(cs);
agsign{dsl6, surucu+’ :\tez\’+8t3+’\gmax.dat’);
reset(dsl6);
read{(dsl6, gmax);
close{dsl6);
MF34:
Altmenull;
regs. AX:=$1900;
msdos({regs) ;
gurucu:=chr{lo{regs. AX)+63);
write(’ segiminiz=");
secl :=readkey;
sc:=ordi{secl);

case sc of 49:goto mf6; {13}
S50:gotoc mf8; {23}
Sl:goto mf7; {31}

27:goto mfl6e; {esc}
else goto mf34;
end;

MF6: {xxxnrxxxexrxxVSWR SABIT®% % %% %% %%%%%}
Begin
kenan:=1; .
assigni{dsl, ’vswr.plt’);revrite(dsl) ;close{dsl);
vswrpl;m:=0;
for VSWRX:=0 to 5500 do
{11} BEGIN
Readln(ds, vswr, db, gtdb);
if eof(ds) then goto mfl5;
if (vswr=1l) or (vswr=2) or (vswr=3) +then
{2} begin
if vewr=1l then dd:=1;
vsvrpl;
££10:=400;££9:=900;
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if ((vswr=2) and (dd=1)) or ((vswr=3) and {(dd=2)) then
begin
yk:=50;bk:=425; kk:=0;£f£10:=400;££9:=900;
end;
if vswr=2 then dd:=2;
if vswr=23 then dd:=3;
kk:=kk+1;
YK:=30+round({ (db-fmin)*#250) «( (getmaxX+1)/640));
£f£f1:=££10+round((db-£fmin)*623);
acc:=1575/{(gmax+3) ;
f£f2:=ff9+round{acc*gtdb);
append(dsl);
str{(dd+4:1,sttl);
stuz:="J’+sttl;
if kk=1 then
begin
moveto (YK, DK);
writeln{dsl, stuz);
write(dsl, 'M’);
writeln(dsl, ££1,°’,’,££2);
end
else
begin
lineto (YK, DK);
write(dsl, ’'D’);
writeln(dsl, ££1,°’,’,££2);
end;
{2} end;
close(dsl); stgl:=’vswr.plt’;
gb:=fmin+2.2;
{1} end;
end;
mflS:close(ds);
settextstyle(l1,0, 100); setcolor(l35);
outtextxy(50, 20, ’ (Fl1 Devam) {F10 Ploter)’);
Chl:=readkey;
if Chi<>#0 then
begin
fonb:=false
end
else
begin
fonb:=true;
Ch2:=readkey;
J2:=0rd(Ch2);
end;
case j2 of
59:Begin
closegraph;
goto wf34;
end;
68:ploter;
end;
readln;
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closegraph;
goto mf34;
MF7: {*x2xnoizme sabit*rxs}
kenan:=1;
assign({ds2, 'noise.plt’);;rewrite(ds2);close(ds2);
taniml;
pn:=03;tn:=28;
setbkcolor(t);
Ciziml;
OLCUl;
BK:=425;YK:=50;KK:=0;
assign(dsl, surucu+’:\tez\’+st3+’\noise.ctv’);
for r:=0 to 2 do
Begin
reset{dsl);
BK:=425; yk:=50; kk:=0;££10:=400;££9:=900;
for nx:=0 to yy do
Begin
Readln{(Dsl, db, vewr, gtdb);
gk:=(int((£fmin+0, 36+0. 24+r)+100))/100;
if db=sk then
Begin
noisepr;
append(ds2);
str(r+3:1,s8ttl); stuz:=’J"+sttl;
if KK=1 then
Begin
moveto (YK, DK) ;
Writeln(ds2, stuz); write(ds2, "M’ );
writeln(ds2, ££f1,’,’,££2);
end
else
Begin
lineto(yk, dk);
vritel(ds2, 'D’);
writeln{(ds2,££1,’,’,££2);
end;
close(ds2);
yk:=yk+5;
end;
end;
close{dsl);
end;
settextstyle(1,0,100);
outtextxy (350, 20, ’ (F1 Devam) (F10 Ploter)’);
stql:="noise.plt’;
Chl:=readkey;
if Chl<>#0 then
begin
fonb:=false
end
else
begin
fonb:=true;
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Ch2:=readkey;
J2:=o0rd(Ch2);

end;
case j2 of
S59:Begin
closegraph;
goto wmi34;
end;
68:ploter;
end;
readln;
closegraph;
goto m£34;
MF8: {*xxx GAIN SABIT x*#x#+}

kenan:=1;
assign(ds3, "gain.plt’);;revwrite(dsld) ;close({ds3);
taniml;
pn:=0;tn:=28;
setbkcolor(4);
Ciziml;
olcu2;
assign({ds2, surucu+’:\tez\’+st3+’\gain.ctv’);
for r:=1 to 3 do
{11} Begin
reset{dsls);
read(dsl6, gmax) jclase({dsls);
gmax:={(round{gmax+*10)/10);
bk:=425;yk:=60; kk:=0;£f£10:=400;££9:=900;
Reset(ds2);
for yx:=1 to yyy do
{2} Begin
Readln(ds2, gtdb, db, vawr) ;
if (gtdb=gmax+l-r) then
{31 Begin
gainpr;
append(ds3);
str(r+4:1,sttl); stuz:="J’+3ttl;
if kk=1 then
Begin
movetol(yk, dk);
wvriteln(ds3, stuz);
write(ds3, "M’);
writeln(ds3d, ££1,’,’,1££2);
end
else
begin
lineto(yk,dk);
write(ds3, ’D’);
writeln(d=3, ££1,’,’,££2);
end;
close(ds3);
{3} end;
{2} end;
close{ds2);
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{1} end;
settextstyle(1,0, 100);
outtextxy (50, 20, ' (F1 Devam) {F10 Plotexr)’);
stql:='gain. plt’;
Chl:=readkey;
if Chl<>#0 then
begin
fonb:=false

end
else
begin
fonb:=true; Ch2:=readkey; J2:=o0rd{(Ch2);
end;
cage j2 of
S9:Begin
closegraph;
goto mf34;
end;
68:ploter;
end;
readln;
closegraph;
goto mf34;

MF9:

Begin; {kiitiphaneden transistér segimi}
regs. AX:=$1900;
mados(regs) ; {SURUCU tespit edilir.}
surucu:=chr(lo(regs. AX)+63);
vv:=1l; .
window(1,1,80,25); +textbackground(l);
textcolor(1iS5); clrscr;
gits

clrscr;
assign(dsl, surucu+’:\tez\transist.dat’);
{s1I-}
reget(dsl);
{S81+}
repeat
readln(dsl,st2);
writeln(st2);
until eof(dsl);
close{d=l);
gotoxy (65, 24) ;write(’(0: Gikas)’);
gotoxy(2,24);
write(’Segtiginiz Transistdéril yazin :’);
readln{std);
assign(dst, surucu+’:\tez\’+s8t3+’\tampon.dat’);
assign(ds2, 'tampon.dat’)  ;rewritel(ds2);

MF36:

{sI-}
rewrite(dst);
{sI+}
if IOResult <> O then
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begin
mkdir(st3);
goto mf36;
end;
cloge(dst);
if st3<>’'0’ then st4:=st3+'.82p’;
if st3='0’ then goto mf25;
stS:=surucu+’:\tez\library\’+st4;
rewrite(dst); close(dst);
Assign(dss, st3);
{sI-}
reset(dss);
{SI+}
if IOResult <> 0O then
begin
hatal;
sesl;
readln;
goto mf9;
end;
xXw:=1; yw:=0; nw:=0; tw
clrscr;
if eof(dss)<>true then
ekranll;
don:
window(1, 1, 80, 25);
clracr; textcolor(0);
trns(aw, $0100, nnn, $0000, bw) ;
trns(aw, $0A00, nnn, nw, aaw) ;
gotoxy(30,25);write({’ FS5:Segim Fl10:Caikag’ );
wx:=1; Sat:=xw+l; Say:=0;
yer(0O,sat, 1);
repeat
Chl:=readkey;
if Chi<>#0 then
begin
fonb:=false
end
else
begin
fonb:=true; Ch2:=readkey; J2:=0rd(Ch2);
end;
case j2 of
71:begin
sut:=1; sat:=xw+1l;
end;
79:8ut:=76;
81:begin {PgDovwn}
PgbDown;
end;
73:begin {PgUup}
PgUp;
end;
63: begin

i
o
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window(1, 24, 80, 25) ;clrscr;
writeln;
write(’ Segtifginiz frekansi girin :’);
window (47, 25, 52, 25) ; textbackground{(15);
textcolor(0);clrscr;
{$I-}
read(f);
{$I+}
if IOResult <> O then
begin
hataZ2;
sesl;
readln;
goto don;
end;
clrscr;
trns(aw, $0100, nnn, $0000, bw) ;
trns(awv, $SOAQQO, nnn, nv, aaw) ;
if £=0 then goto mf9;
clrscr;
goto son;
end;
end;
yer(0, sat,sut);
until j2=68;
goto mf9;
SON:
clrscr;
assign{dss, s8t5);
reset(dss);
repeat
readln{dss,stl);
until stl='Z2’;
repeat
readln{(dss,stl);
{sI-}
read(dss, st6);
{$I+)
if (IOResult <> 0) or eof(dss) then
begin
hata2;
sesl;
readln;
close(dss);
goto don;
end;
val(st6, £fc, 2zvw);
until fc=f;
read(dss, 811, qll1, 821, q21,s812,q12);
readln(dss, 822, q22, fmin, popt, qopt,RN);
close(dss);
if (fwin=0) or (fmin=fc+0.1) or (fmin=£c+0.3)
or (fmin=£fc+1l) or (fmin=fc+2) then
begin
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hata2;
sesl;
readln;
goto don;
end;
append(dst);
writeln(dst, st3,’ ', st4,’ ’,8t3);
wvrite{dst,f,s11,’ ’,qll,s821,’ ’,q21,s812,’ ’);
writeln{dst, ql2,s22,° ’,q22,fmin, popt,’ ’,qopt,RN);
close(dst);
append(ds2);
writeln(ds2, st3, ’ r,8t4,’ *,8t3);
wvrite(ds2, f,s11,’ ’,qll1,s821,’ ’,q21,812," ’);
vriteln(ds2, q12,s822,’ ’,q22,fmin, popt,’ ’,qopt,RN);
close(ds2);
if dd=0 then
begin
Assign({ds3, ’'ss.dat’) jrewrite(ds3d) ;close(ds3);
end;
if wine=2 then
begin
Append{ds3);
if dd=0 then writeln(ds3,st3);
Write(ds3,f,s1l,’ ’,qli,sl12,’ ’,ql2,821,’ ’);
vriteln(ds3, q21,822, " ’,q22, fmin, popt,’ ’,qopt,RN);
close(dse3ld);
end;
readln;
clrscr;
GEL:
dd:=dd+1;
if mine=1 then goto mfl;
if (mine=2) and (dd<3) then goto don;
goto mf24;
end;
MF31:
begin
dairel;
if xcg>0 then
begin
m:=400; wmx:=100;
end
else
begin
m:=100; mx:=400;
end;
aa:=5;
if xcg<-60 then aa:=3;
daire2;
goto m£30;
end; )
MFS5: {exnnxnxxe SMITH CART *%xxxxxxxs}
mine:=2; dd:=0;
Altmenu2;
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Write(’ Seciminiz:’);
secl:=readkey; scs:=ord(secl);
case sc of
49:goto mf21; {1} {yeni parametre girisgi}
S0:goto mf9; (2} {kiitdphanedeki veriler}
Sl:goto mf32; {3} {enson gizim}
27:goto mf25; ({esc}
else goto mf35;
end;
MF21:
Assign(ds3, 'ss.dat’) jrevwrite(ds3);clogse(dsld);
for xx:=1 to 3 do
{1} BEGIN
menul ;
sparamt;
Append(ds3);
¥Writeln(ds3d, f,s11,’ ’,qll,s812,’ ’,ql2,s821," ’);
writeln(ds3, q21,s22,’ ’',q22,fmin, popt,’ ’,qopt,RN);
close(dsld);
{1} yusuf:=1;
end;
MF24:
Assign(ds4, ’vavwr.dat’) ;rewrite(ds4);close(ds4);
menull;
write{(’izin verebileceyiniz ’);
vrite(’Glriltld Sainaira (db) Freq:’);
readln(freq);
writeln;
writeln(’Yansima Katsayisi Del3lerlerini Girin. ");
Append(ds4);
write(’VSWR1:’)  ;readln(vasvwrl);
writeln(ds4,vsvwrl,’ ’,Freq); write{’VSWR2:’);
readln(vaswrl);vriteln(ds4, vswrl);
write(’VSWR3:’);;readln{vswrl);writeln(ds4, veswrl);
closel{ds4);
MF19:
mine:=2;
clrscr;gotoxy{(40, 9) ;write(’ Litfen Bekleyin!’);
Assign(ds4, ’vswr.dat’);
Assign{dsS, ’empedans. dat’) ;revwrite(dsS);
close(dsS);
Assign(ds3d, 'ss.dat’);
reset(ds4);
for xx:=1 to 3 do
Begin
case xx of 1l:readlni{ds4,vvwl, freq);
2:readln{ds4, vw2);
3:readln(ds4, vw3d);
end;
end;
close(ds4);
for xx:=1 to 3 do
{a}? Begin
case xx of l:vswr:=vwl;
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2:VSWIri=vw2;
3:vewr:=vw3d;
end;
reset(ds3);
readln(ds3, st3);
for y:=1 to 3 do
{b} Begin
read(ds3, £,s11,qll,s812,ql2,s821,q21);
readln{ds3, 822, q22, £fmin, popt, qopt, RN);
MF27:
trans;
islemler;
olar; { 0 dederleri hesaplanir}
ddd:=0;z1:=0;2z11:=0;
Ctop(Rcn, Xcn, Zcn, Gcn) ;
if nk>1 then {kaogulsuz kararla durum}
begin
:=Q-sqrti{sqr(@Q)-sqril));
Rcgmx:=8qrti(sqr(Q)-8qr(l))/{(2+r22);

end
else
begin {kogullu kararla}
Rcgmx s =Rgmn+Rcs;
end;

degsibel(fminl, fmin);
gt2:=0;gtmx:=0;rgs:=0;ddd:=0;
olar;
if ((NK>1) and ((0<0l1) and (08>02))) or
{{NK<1) and ((0<0l1) and (010>07))) then
{Zcgmx 1. bolgede}
Begin
islemlerl;
GTmx:=H+*(I-G);
P:={(sqr(al2)+*GTmx)/(1-8qr(Preq));
RG:={SQRT{( SAR(p)-2#q+*p+aqr{l))/(2+#r22));
rcg:={@-P)/(2+R22);
End;
if (03>05) and (03<04) then
{Zcgmx 5.bblgede}
Begin

igslemler2;
GTmx:=H+*(I-G);
P:=(sqr(al2)*GTmx)/{(1l-sqr(Preq));
RG:=(SQRT( SQR(p)-Z2xq+*p+sqr{l))/{(2xr22));
rcg:={(Q-P)/{(2«R22);
end;
if (NK>1) and ({(08=02) or ((08<02) and (03>04)) or (03=04))
then
Begin {Z2cgmx 2.,3.,4.ve 3. bolgelerde}
rg:=0;
rcg:=rocgmx;
GTmx:=(@-sqrt(sqr{@)-8qr{l)))*x(l-sqr({Preq))/{(sqr{al2));
End;
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if (NK<1) and (010<07) then
Begin
GTmx:=(2+Q+(1-sqr{Preq)))/sqr{al2);
P:=(sqr(al2)+*»GTmx)/(1l-sqr({Preq));
RG:=(SORT( SQR(p)-2xq#p+3qr(l))/(2*xr22));
rcg:={Q-P)/(2+xR22);
End;
GT2:=GTmx;
empedanslar;
if 1rll1<0.0001 then rll:=0;
if rss<0,0001 then rss:=0;
rll:=rl;xll:=xl;res:=rs;xXss:=xs;
ddd:=ddd+1;
if ddd=1 then
begin
Zll:=zl;rll:=rl;x1l:=x]1;rssS:=rg;x68:=Xs;
end;
if =z1>zll then
begin
Zzll:=zl;rll:=rl;xll:=xl;rss:=rs;xs88:=x8;
end;
{b} end;
append{ds3) ;
if rll<0.0001 +then rll:
if rss<0.0001 then rss:
writeln(dsS,rll,’* ’,xll,rss,
close(ds3);
{a} end;
close(ds3);
MF12:
Assign(ds6, ’veswrll.dat’) ;rewrite(ds6)  ;close(ds6);
Asgign(ds7, 'vewr2l.dat’) ;rewrite(ds7);close(ds?);
Assign(ds8, 'vawr3l.dat’);;rewrite(ds8);close(ds8);
Assign(ds9, 'vawrls.dat’ ) jrewrite(ds9);;close(ds9);
Assign(dsl0, ’vswr2s.dat’) ;rewrite(dslO) ;close(dsl0);
Assign(dsll, 'vawr3s.dat’);;rewrite(dsll);closel{dsll);
Assign(dsS, ’empedans. dat’) ;reaset(ds5);
for xx:=1 to 3 do
Begin
for aa:=1 to 3 do
Begin
Readln(dsS, rll, %11, rss, xs88);
koordinat;
case xx of
l:begin
Append(ds6) ;writeln{ds6, rkorl,’ ’,xkorl);closel(dst);
Append{(ds9) jwriteln(ds9, rkors,’ ’,xkors);clogse{ds9);
end;
2:begin
Append(ds7);writeln(ds7,rkorl,’ ’,xkorl);closelds7);
Append(dsl0) ;writeln{(dsl0, rkors, ’ ’, xkors);close(dsl0);
end;
J:begin
Append{ds8);writeln(ds8, rkorl,’ ’,xkorl);close(ds8);

', X88);
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Append(dsll);writeln(dslli, rkors,
end;
end;
end; {aal}
end; {xx}
close(ds3d);
MF32:
kenan:=2;
pltkoor;
smtplt;
smtoizim;
settextstyle(1,0,100);
outtextxy (50, 20, ' (F1 Devam)
Chl:=readkey;
if Chl<>#0 then
begin
fonb:=false
end
else
begin
fonb:=true;
Ch2:=readkey;
J2:=0rd(Ch2);
end;
case j2 of
S59:Begin
closegraph;
goto wfS;
end;
68:ploter;
end;
readln;
closeGraph;
goto mf5;
MF23:
END.

{case}

', xkors) ;close(dsil);

setcolor(ll);
(F10 Ploter)’);
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{$0+,F+}

unit wmfidan;
Interface
Procedure ilk(YK,MM:integer);
Procedure PtoC(var 1r,q,a,b:real);
procedure CtoP{(var a,b,r,Q:real);
procedure ADD(rl,ql,r2,q2:xeal;var r,q:real);
procedure MLT(ri,ql,r2,q2:real;var r,q:real);
procedure DVS(rl,ql,r2,q2:real;var r,q:real);
procedure SUB(rl,ql,r2,q2:real;var r,q:real);
Procedure ORAN(DB:real; var A,X:real);
{Desibeli Oran a donusturur}
Procedure DESIBEL(a:real; var db:real);
{Oran i Desibele donusturur}
Procedure ciziml;

procedure scrpi{stst,sisat,alst,alsat,zrenk, krenk:integer);
Procedure olcu;
Procedure aclcul;
Procedure olcu2;
Procedure smith;
Procedure menul;
procedure menull;
procedure anamenu;
procedure paramet;

procedure altmenul;
procedure altmenuZ2;
procedure altmenull;

procedure pencere;

procedure taniml;

procedure acilis;

procedure acilisl;

procedure fonk_tus;

procedure pyaz{cc:char);

procedure hatal;

procedure hata2;

procedure hata3;

procedure hata4;

procedure hataS;

procedure sesl;

var

fc, Rt1, Rt2, Rctl, Rct2, Xct, vawr3, vewr, rll, x11, xss, rss, gmax,
Xcs, Res,Rs, U, V, N, vk:real;tus:boolean;secl, sec2, sec3, sec4,
surucu:char;sc:longint;st3:stringl8];
s11,s12,s821,822,q11, 912, q21, q22, b211, b221, rgmx, gb, 011,
all,al2, a2l,a22,bll, bl2, b21,b22,1,k, kk,alll,blll, al221,
a2ll, a221, bl2l, Rn, VSWR1, Fmin, Fminl, Freq, Popt, aopt, bopt,
Q@opt, Ropt, Xopt, Pr eq, @req,sq,D,E,F,G,H,0,P,I,GTHX, Rg, Rcg,
NK, A, B, X, 01,02, 03, 04, 05, DB, BK, GTDB, GT, Rnn, Rcn, Xcn, Regmn,
Rgmn, Rcgmx, xcg, @, 06, 07, 08,09, 010, Rctll, Rctl2, K1, Rgl, K2,
K3, K4,KS,K6,K7,K8,K 9,K10,06T2:real;
R, YV, Y, 2, 222, Gd, Gm, m, PG, GT1, F1, DG, XX, YYY, MF, FB, DD, dd1,
DDD, aa, £f£f1, ££2, ££3, ££4, ££5, £f6, ££7, ££f8, ££9, ££10, K12, K11,
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DK, vsvwrx, vewry, vswr2, rgg, rggl:integer;rgmnl:byte;
dst, ds, dsl, dsl10, dsl16,csitext;fonk, fond:char; fonb:boolean;
yx, nx, bbb, bb, vk, mm, s12, =n2, da2, sa2, =13, sn3, da3, sa3, nx,
rk, xk, fone:integer; sa,da, sn,sl, sal,dal,snl,sll:vord;
Ri, Xi, Z2cv, Qecv, RL, XL, XS, 2212, @z12, Zz13, Q=z13, C, Rsl, Rs2,
krl, kxl, krs, kxs, rkl, rks, krl, kr2, kr3, kr4, rki, rk2, xki, xk2,
acc, aac, aas, gmx, sk, rgs, 8ct2 :real;
acl, acs, ml, ms, rkorl, xkorl, rkors, xkors, vswrll, vsw, vawrlll,
xkll:real; sti:string;vwl, vw2, vw3, vwd:ireal;stf:string(81;
stt,sttl, stt2, stt3, stt4, stt5, stsl, sts2, ste3, sts4, stql,
stq2,stq3, stq4:string;
Implementation
uses crt, graph, dos;
var
regst:registers;
Procedure ilk(YK,MM:integer);
begin
YK:=50;
MM:=50;
end;
Procedure PtoC{(var r,q,a,b:real);
var f:real;

begin
f:=Pi+Q/180;
as=r*cog(f);
b:=r+gin(f);

end;
procedure CtoP(var a,b,r,Q:real);
var f:real;
begin
if a>=0 then r:=sqrti(sqr(a)+sqr(b))
else r:=-sqrti(sqr(a)+sqr(b));
if a<>0 then f:=arctan{(b/a)
elge if b>0 then f:=pi/2 else f£:=3*pi/2;
Q@:=180+f/pi;
end;
procedure ADD(rl,ql,r2,q2:real;var r,q:real);
var a, b,al,a2,bl,b2:real;
begin
PtoC(rl,ql,al,bl);
PtoC(r2,q2,a2,b2);
a:=al+a2;b:=bl+b2;
CtoP(a,b,r,q);

end;
procedure MLT{(r1,ql,r2,q2:real;var r,q:real);
begin
r:=rl*r2;q:=ql+q2;
end;
procedure DVS{rl, ql,r2,q2:real;var r,q:real)l;
begin
s=rl/r2;q:=ql-q2;
end;

procedure SUB(rl,ql,r2,q2:real;var r,q:real);
begin
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r2:=-r2;
ADD(rl1,ql,r2,q92,r,q9);
end;
Procedure ORAN(DB:real; var A,X:real);
{Desibeli Oran a donusturur}
begin
A:=DB/10;
X:=Exp(A#1n(10));
end;
Procedure DESIBEL(a:real; var db:real);
{Oran i Desibele donusturur}
begin
db:=((Ln{a))/(2.302585093))*10;
end;
Procedure ciziml;
var
ss, hh:real; tt,bb:integer;
const
pn:integer=0;
tn:integer=28;
begin
hh:=(getmaxY+1)/480;
ss:=(getmaxX+1)/640;
for DG:=0 to 11 do
begin
PN:=Round (PN+(50*ss));
tt:=round(430+«hh)};
line(PN, 53, PN, tt);
end;
for PG:=0 to 15 do
begin
tt:=round(25+hh);
TN:=Round(TN+tt);
bb:=Round(se*600);
line(47, TN, bb, TN);
end;
pn:=0;tn:=28;
end;
procedure
scrp{stst, stsat, alst, alsat, zrenk, krenk:integer);
var
X,2,2,b,c,ysinteger;
begin
window(1l, 1, 80, 25);
textbackground(zrenk);clrscr;
textcolor(krenk);
c:=8tst;
h:=gtsat;
a:=alst-stst;
y:=alsat-stsat;
gotoxy(c, b);
write(’'=’);
for %:=1 to a-1 do write(’=");
write('ﬂ');
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for z:=0 to y-2 do

begin
b:=b+1;
gotoxy(c, b);
write(’||’);

for x:=1 to a-1 do write(’:’);
write(’||’); N
end;
b:=b+1;
gotoxy(c, b);
write(’It');
for x:=1 to a-1 do write(’=");
write(’1i’);
end;
Procedure olcu;
var
ss, bb:real; tt,hh:integer;
begin
assign(dsl, ’vswr.plt’);
assign{dsl0, ’gec.dat’);
reset(dsl0);
readln{dsl0, st3, fc) jclose{dsl0);
regs. AX:=%$1900;
msdos{(regs) ;
surucu:=chr{lo{regs. AX)+63);
assign({cs, surucu+’:\tez\"+g8t3+’\cst.dat’);
reset(cs);
read{cs, y, ¥y, yyY, fmin);
closel{cs);
assign(dsl6, surucu+’ :\tez\’+st3+’'\gmax.dat’);
reset(dsl6);
read{(dslé6, gmax) ;
close(dsl6);
gmx:=round( (gmax*100))/100;
ml:=gmx+3;ms:=ml/16;
ss:=(getmax¥Y+1)/480;
for m:=1 to 16 do
begin
striml-m*ms:3:1,st);
hh:=round{(25+(25«m*38) ) ;
outtextxy (15, hh, st); {Dikey eksenin
olculendirilmesi} str(2565-105+m:4,stt);
append(dsl); vwriteln(dsl, "M300,’,stt);
write(dsl, ’S335, 18,Q25,P’); writeln(dsl,st);
close(dsl);
end;
bb:=(getmaxX+1)/640;
rectangle(450, 5, 600, 50) ;
for m:=0 to 5 do
hegin
str(fmin+0.2+m+0.4:3:2,8t);
hh:=Round(85+(m#*100*bb));
tt:=round(44Q0+*ss); :
outtextxy(hh, tt,st); {Yatay Eksenin
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clculendirilmesil}l str(4835+230*m:4,stt);
append(dsl); writeln(dsl, 'M’'+gtt,’,850, );
write{dsl, S35, 18,8253,P’); writeln(dsl,st);
end;
outtextxy (350, 10, "vewr=1’);
ocuttextxy (550, 23, "vswr=2’);
outtextxy (550, 36, *vawr=3");
writeln(dsl, *M1500, 2590, *);
vritein(dsl, S35, 18, @25, P VSWR
writeln(dsl, 'M13500, 2545, *);
writeln(dsl, ’S35, 18, @25, P VSWR
writeln{(dsl, "M13800, 2500, *);
wvriteln(dsl, ’S35, 18, @25, P VSWR
str(fc:3:1,s8t);
gt:=st3+’ TRANSiSTORUNUN ’+st+’ Ghz ICIN’;
ocuttextxy (10, tt+20,8t);
append(dsl); writelnt(dsl, ’'M600,700,’);
writeln{dsl, S35, 18, 0Q25,P’+at); .
writeln(dsl, 'M600, 600, ’);
wvriteln{dsl, 'S3§, 18, 825, PVSWR a BAGLI GURULTU-KAZANC
EGRiLERi’); outtextxy(320,tt+20, '"VSWR a BAGLI GUORULTU-
KAZANG EGRiLERi’); writeln(dsl, 'M1050, 780, ’);
writeln{dsl, S35, 18, @25, PNOISE (DB)’);
writeln(dsl, *M280, 1640, *);
writeln(dsl, 'RS00, *);
writeln{(dsl, *S35, 18, @25, PGAIN (DB)’);
writeln{dsl, RO, ’);close(dsl);
outTextxy (280, tt+10, *NOISE (DB)*);
settextstyle(2, 1, 100);
outTextxy (12, 230, "GAIN’);
outtextxy(12, 180, "(DB)’);

end;

Procedure olcul;
var
sag, bb:real;hh, tt:integer;

begin

assign(dsl, noise.plt’);

assign{dsl0, 'gec.dat’);

reset(dsl0);

readln(dsiQ, st3, fc);close(dsl0);

regs. AX:=$1900;
medos(regs);
surucu:=chr({lo{regs. AX)+63);

assign{cs, surucu+’:\tez\’+gt3+’'\cst.dat’);

reget(cs);

read{cs, ¥y, Yy, YYY, fmin);

close(cs);

asslign{dsl6, surucu+’ :\tez\’"+st3+’\gmax.dat’);

reset(dslb);

read{(dsl6, gmax);

clogse{dsl6);

gmx:=round{ (gmax+*100))/100;

ml:=gmx+2;ms:=ml/16;

ss:=(getmax¥+1)/480;

1]

1’);

2);

3');
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for m:=1 to 16 do

begin
striml-m*ms:3:1,s8t);
hh:=round(25+(25*m*ss) ) ;
couttextxy(13, hh,st); iDikey eksenin
olculendirilmesi} str(2565-105*m:4,stt);
append{dsl); writeln(dsl, "M300,"’,stt);
write(dsl, ’5835, 18,Q25,P’); writeln{(dsl,st);
close(dsl);

end;
rectangle{(350, 5, 600, 50) ;
bb:=(getmaxX+1)/640;
tts=round(({(getmaxy+1)/480)+%440);

for m:=0 to 5 do

begin
str(m+l:1,st);
ocouttextxy(30+100+m, tt,st);
str(400+250*m: 4, stt);
append{dsl); writeln(dsl, 'M’+stt, ’,850,’);
write{(dsl, ’S835, 18,0Q25,P’); writeln{dsl,st);

{Yatay Eksenin olculendirilmesi}

end;
str({fmin+0.36:3:2,s8t);
outtextxy (480, 10, 'Freq=
(DB)’)j;outtextxy (525, 10,8t);
writeln{dsl, "M1350, 2590, *);
vriteln(dsi, *S35,18,025,P Freq = "+st+" (DB)’);
str(fwmin+0.6:3:2,8t);
outtextxy (480, 23, 'Freq=
{DB) ') ;outtextxy (325, 23, st);
writeln(dsl, *M1350, 2545, *);
writeln{(dsl, *S35, 18, @25, P Freq
str(fmin+0.84:3:2,st);
ocuttextxy (480, 36, 'Freq=
(DB) ’);outtextxy (325, 36, st);
writeln({dsl, 'M1350, 2500, *);
writeln(dsl, *S35, 18, Q25,P Freq
str(fc:3:1,s8t);
st:=st3+’ TRANSiSTORUNUN ’+st+’ Ghz icin’ ;
ocuttextxy (10, tt+20,st);
append{(dsl); writeln(dsl, 'M&0Q, 700, ’');
writeln{(dsl, "S35, 18, Q25,P’+st);
wvriteln(dsl, 'M600, 600, *);
writeln{(dsl, *S35, 18, @25, PGURULTUYE BAGLI VSWR-KAZANC
EGRiLERi’); writeln(dsl, "M10350, 780, *);
writeln(dsl, S35, 18, G25, PVSWR’ };
writeln(dsl, "M280, 1640, ’);
writeln{(dsl, "R900’);
wvriteln(dsl, S35, 18, Q25, PGAIN (DB)*);
writeln(dsl, "RO, ");closel{dsl);
outtextxy (320, tt+20, *GURULTUYE BAGLI VSWR-KAZANG
EGRIiLERi’); outTextxy(285,tt+10, 'VSWR’);
settextstyle(2,1,100);
outTextxy (12, 230, 'GAIN’);

'+st+’ (DB)’);

'+gt+’ (DB)?);
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nuttextxy(12, 180, '(DB)’);

end;
Procedure olcul;
var
g3, bb:real; tt,hh,ff:integer;
begin

assigni{dsl, "gain.plt’);
assign(dslO, ’gec.dat’);
reset(dsl0);
~readln(dslO, st3, fc);closel(dsi0);
regs. AX:=$1900;
medos{regs);
surucu:=chr{lol{regs. AX)+635);
assign(cs, surucu+’:\tez\’+st3+’\cst.dat’);
reset(cs);
read(cs, y, Yy, yyy, fmin);
close(cs);
assign(dsis, surucu+’ :\tez\’'+st3+’\gmax.dat’);
reset(dsl6);
read(dsl6, gmax);
close(dsl6);
ss:=(getmax¥+1)/480;
for m:=1 to 16 do
bhegin
str(2.6-0.1*m:3:1,st);
hh:=round (25« (25*m+*gs) ) ;
outtextxy(15, hh,st); {Dikey eksenin
olculendirilmesl) str{2565-105+*m:4,stt);
append{dsl); writeln(dsl, "M300,"’,stt);
wvrite(dsl, 'S35, 18,025,P’); writeln(dsi,st);
close(dsl);
end;
rectangle {330, S, 600, 50);
bb:=(getmaxX+1l)/640;
tt:=round(({(getmaxy+1)/480)*440);
for m:=0 to 5 do
begin
str{fmin+m*0,4:3:2,8t);
ff:=round{((bb+100+*m)+40);
outtextxy(£ff, tt,st); {Yatay Eksenin
clculendirilmesi} str(370+250*m:4,stt);
append{(dsl); wvwriteln(dsl, 'M’+stt,’,850,°’);
write(dsl, ’S35, 18,Q25,P’); writeln(dsl,st);
end;
outtextxy(480, 10, "gain= {DB) ") ;str(gmax:3:2,st);
outtextxy (325, 10, st);
writeln(dsl, 'M1350, 2590, *);
vriteln{dsl, ’'S35, 18, @25, PGAIN = ’+st+’ (DB)’);
outtextxy (480, 23, "gain= (DB)?’);
str{gmax-1:3:2,st);
outtextxy (525, 23, st);
wvriteln{dsl, *M13350, 2545, *);
vriteln(dsl, ’*S35, 18, @25, PGAIN = ’+st+’ (DB)’);
outtextxy (480, 36, 'gain= (DB)*);
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str(gmax-2:3:2,st);
outtextxy (525, 36, st) ;.
writeln(dsl, 'M1350, 2500, ");
writeln(dsl, S35, 18, @25, PGAIN = ‘+st+’ (DB)');
str(fc:3:1,st);
gst:=st3+’ TRANSiSTORUNUN ’+gt+’ Ghz icin’;
outtextxy(10, tt+21,st);
append{dsl); writelni{dsi, 'M600,700,"’);
writeln(dsl, S35, 18,025,P’+st);
writeln(dsl, 'M600, 600, ’);
writeln(dsli, ’S35, 18, @25, PKAZANCA BAGLI VSWR-GURULTU
EGRiLERi’); writeln(dsl, 'M1000,780, *);
writeln(dsl, S35, 18, Q25, PNOISE (DB)*);
writeln(dsl, *M280, 1640, *);
writelnt{dsl, ’RS00*);
writeln(dsl, ’*S35, 18, @25, PYSWR’ ) ;
writeln(dsl, RO, ’);claosel{dsl);
outtextxy (320, tt+21, "KAZANCA BAGLI GUORULTU-VSWR
EGRiLERi’); outTextxy(280,tt+10, ’NOISE (DB)');
settextstyle(2,1,100);
outTextxy (12, 200, 'VSWR’);
end; '
Procedure smith;
var
ss, bb, ppi:real; rr, hhx, hhy, ££f, gg, nn, mmx, mmy, qq:integer;
begin
ss:=(getmaxx+1)/640;
bb:=(getmaxy+1)/480;
for nn:=0 to 5 do
begin
case nn of
O:pp:=0;
l:pp:=0.2;
2:pp:=0.5;

3:pp:=1;
4:pp:=2;
S:pp:=5;
end;
rr:=round{({(1/{(pp+1))*(200+bb)); {r dairelerinin
yaricapi}l

mmx:=round({({(pp/{pp+1))*{(200+bb))+{320%ss));
{merkezi} mmy:=sround{(240+*bb);
circle{mmx, mmy, rc};
case nn of
O:pp:=0.2;
end;
ff:=round{((1/pp)+*{200+bb));
hhy:=round{({(1/pp)+*(200+bb));
hhx:=round((320+ss)+{200#bb));
qgq:=round( (360/Pi)+arctani{pp)};
arc(hhx, mmy-hhy, 270-qq, 270, ££);
arc{hhx, mmy+hhy, 90, 90+qq, ££);
end;
line(80, mmy, 570, mmy) ;
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gg:=round(242*bb),

outtextxy(121,gg, ‘r=0');
outtextxy(lSS,gg,'O 2');
outtextxy(270,g9g, ‘0.5’ ;
outtextxy(322,gqg, '1');
outtextxy(388,gg, '2‘};
outtextxy (462, round(270*bb), 'S’ );
outtextxy (115, round(145S»bb), 'x=0.2");
outtextxy (115, round(327*bb), 'x=0.2");
outtextxy (1835, round(55*bb), '0.5’);
outtextxy (185, round(420*bb}, '0.5');
ocuttextxy (323, round(22+*bb), '1’);
outtextxy (323, round(452*bb), ’1’);
outtextxy (445, round(63+*bb), '2");
outtextxy (4435, round(412*bb), '2);
outtextxy (513, round(1357+*bb), 'S’ );
outtextxy (513, round(318*bb), *5’);
rectangle (400, 435, 635, 475);
rectangle (20, 435, 130, 475);

suttextxy (30, 440, ’'» GHz 7’);
outtextxy (30, 452, '+ GHz *);
outtextxy (30, 464, ‘o Ghz ');
outtextxy (450, 440, 'Noise (dB) VSWR =');
ocuttextxy (450, 452, 'Noise (dB) VSWR =7);
outtextxy (4350, 464, ’'Noise (dB) VSWR =');
end;

Procedure menul;

begin;

scrp(4,2,77,24,2,0);
window(7,5,72,22);
textbackground(0);
clrscr;
window(9,4,73,21);
textbackground(14);
clrscr;
writeln;vwriteln;
write(’ Transist6riin S Parametreleri, Glurilti
Parametrelerini Girin. Y3 window(15,6,65,19);
textbackground(14); clrscr;textcolor(0);
end;
Procedure menull;
begin;
scrp(4,2,77,24,2,0); ,
gotoxy(15, 25) ;write(’Esc (Gikis) Enter (Tekrar)’);
window(7,10,72,20); textbackground{(0); clrscr;
window(9,9, 73, 19); textbackground(l4); clrscr;
writeln;
window(1l1,11,70,17);
textbackground(14);
clrscr;textcolor(Q);
end;
procedure anamenu;
begin
scrpl(4,2,77,24,2,0);
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textcolor(0}); window(8,9,69,17); textbackground(0);

clrscr; window(10,8,71,16}; textbackground{(10);
clrscr; writeln;

writeln(’ ANA MERU ’);
writeln(’

. ry;
writeln(’ 1. VSWR-GAIN-NOISE Gizimleri. !’);
wvriteln(’ 2. SMITH ABAGI Gizimleri. )
wvriteln(’ ESC. GIKIS ’ %'),

writeln(’ |7 )3
end;
Procedure paramet;

Begin

scrp(4,2,77,24,2,0);

window(1l1, 9, 65, 21);

textbackground(0);

clrscr;

window(13, 8, 67, 20);

textbackground(4);

clrscr;

textcolor(0);

assign(dst, "tampon.dat’);

reset{dst);

readln(dst,stf);

readln(dst, £f,s11, q11, 821, q21, 12, q12, 822, q22, fmin, popt,
qopt, RN);

clogse{(dst);

str(f£:6:3,stt); str(s11:5:3,sts1); str(qli:6:1,stql);
str(s21:5:3, st82) ;8tr(q21:6:1,stq2) ;8tr(sl12:5:3,sts3);
str(ql2:6:1,s8tq3) ;str(s22:5:3,sts4) ;8tr(q22:6:1,stq4);
str{fmin:5:2,sttl);str(popt:5:3,stt2);
str(qopt:6:1,stt3) ;str(RN:6:2,3tt4); writeln;

wvriteln(’ Kullanilan +transistdriin
parametreleri’);
writeln(’

');
writeln(’ Transistdr ismi ’,8tf,’ *);
writeln(’ Galigma frekansa F=?,8tt,’* Ghz|’);

write(’ S11=’,S8tsl);

writeln(’ Qii=’,stql, "’ " ’)s;
vrite(’ ” 821=',5ts2);

writeln(¢’ Q21=’,stq2,’ “ ’);
write(’ " 812='{St53);

wvriteln(’ Ql2=’,s8tq3, "’ "');
write(’ " S22=',8ts4);
writeln(’ Q22=",stq4, ’ "');
vrite(’ “ Fmin=’,sttl);

writeln(’ Rn=',8tt4, "’ n');
vrite(’ " Fopt=', =tt2);

writeln(’ Qopt=’,8tt3, "’ "');
writeln(’

It 3§°);

write(’ Devametmek igin ENTERa basanl’);

readln;
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procedure altmenul;

begin

scrp{4,2,77,24,2,0);
textcolor(0);

window(3, 9,69, 18);
textbackground{(0);clrscr;
window(10,8,71,17);
textbackground{12);clrscr;

writeln;

writeln(’
writeln(’
writeln(’
writeln(’
writeln(’
writeln(’
writeln(’

end;

1.ALT MENG’);

1. Yeni Parametre Girisi.

2, Kttlphanedeki Verilerin Kullanama.

3. En son parametrelerle yapilan ¢izim
ESC. tUst menii

procedure altmenul;

begin

scrp({4,2,77,24,2,0);
window(8, 9,69, 18);
textbackground(0);

clrscr;

window(10,8,71,17);
textbackground(4);

clrscr;

textcolor(0);

writeln;
writeln(’
writeln(’

2. ALT MENG ’);

writeln(’
writeln(’
writeln(’ }
writeln(’
writeln(’

—
=

1.Yeni parametre GBGirisgi.

2. Kutiphanedeki Verilerin Kullanima.
3.En son Gizim.

ESC. ANA MENU

end;

procedure altmenull;

begin

scrpl{4,2,77,24,2,0); window(8,9,69, 18);
textbackground(Q0); clrscr;
window(10,8,71,17); textbackground{(13);
clrscritextcolor(0); writeln;

writeln(’
writelin(’

SEGiMiNiZi GiRiNiZ’);

. - % %N N NN

W %e WS we we we

writeln(’
writeln(’
vritelnt(”’
vriteln(’
wvriteln(’

1.VSWR a badli KAZANG-GURGLTU EBRiLER:
2. KAZANCA badli VSWR-GURULTU EBRiILER%
3. GOURULTUYE bafli KAZANG-VSWR ESBRiLERZI
ESC. ANA MENG

end;

procedure pencere;

N T e

N Nt Nl Nt N N

.- %" e % %

N Nt N N N

e We we e WS we

we we We we we we
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procedure pencere;
begin
clrscr;normvideo; window(8,8,69,17);
textbackground(0) jclrscr;
window(10,7,71, 16) ;textbackground(5); clrscr;
end;
procedure taniml;
begin
Gd:=detect;
initGraph(Gd,Gm, **);
if graphResult<>gr0k then Halt(l);
end;
procedure acilis;
begin
scrpl(4,2,77,24,2,0);
window(12, 4,68, 22);
textbackground(l);
clrscr;
gotoxy (13, 3);
textcolori(i4);
wvriteln(’ YILDIZ TEKNiK {NiVERSiTESi’);
writeln(’ ELEKTRONiK VE HABERLESME MUGHENDiSLi&i
BOSLUMG ") ;
writeln(’ YOKSEK LiSANS TEZi *);
writeln;
wvriteln(’ KONU : Bir Mikrodalga
Transistdér*in ’);
writeln(”’ Kazang-Performans
Edrilerinin ’);
writeln(’ Bilgisayar Yardaimiyla
Gikarilmasai. ’);
writeln;
writeln(’ BASLAMA TARiHi
1992’) ;writeln;
writeln(’ BiTiRME TARiHi
writeln;
writeln(’ DANISMAN SEBRETMEN
GUNES’ ) ; ,
writeln(’ TEZ OBRENCiSt
FiDAN ’);
end;
procedure acilisl;
begin
end;
procedure fonk_tus;
begin
fonk:=readkey;
if fonk<>#0 then fonb:=false
else
begin
fonb:=true;
fond:=readkey;
fone:=ord{(fond);

15-10-

.

15-05-1993");

PROF. FiLiZ

e

ve

Yik. Mih. MEHMET



118

end;
end;
procedure Pyaz(cc:char);
Begin
Inline($B4/%$05/
$8A/856/504/
eCDh/s21);
END;
Procedure hatal;
begin
scrpl4,2,77,24,2,0);
textcolor(0);
window(15, 12, 66, 19);
textbackground(0Q);
clrscr;
window(17,11,68,18);
textbackground(3);
clrscr;
writeln; writeln;
vriteln(’
writeln(’| iSTEDi#iNiZ DOSYA BULANAMADI, . !

.- v 8 8 0w
Yt Nt Nt N N
we We wWs W we

writeln(’ TEKRAR DENEMEK 1GiN
vriteln(’ ENTER*e Basain !
writeln(’

end;

Procedure hataZ;
begin
clrscr;
scrp(4,2,77,24,2,0);
textcolor(0);
window(13, 12, 66, 19);
textbackground(0);
clrscr;
window(17,11,68,18);
textbackground(5);
clrscr;
writeln;writeln;
writeln(’
wvriteln{(’{l YANLIS FREKANS DEBERi GiRDiNitZ . 1!
writeln(’ TEKRAR DENEMEK iGiN
vriteln(’ ENTER'e Basain !
writeln(’i:
end;
Praocedure hata3;
begin
scrp(4,2,77,24,2,0);
gotoxy (20, 25) ;wvrite(’Esc (Gikig)’);
textcolor(Q);
window(15, 12,66, 19);
textbackground(0);
clrscr;
window(17,11,68,18);
textbackground(3);

- - - - -
Wl Nt P N N
- we ws W ws
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clirscr;

writeln;writeln;
vritelnt”’ 'y
writeln(’ YANLIS PARAMETRE GiRDiNZ ,!11)j’);
writeln(’ TEKRAR DENEMEK 1GiN ’y;
wvriteln(’ ENTER'e Basan ! *);
vriteln(’ 173;
end;

Procedure hata4;
begin
clrscr;

scrpl{4,2,77,24,2,0);
textcolor{0);
window(15, 12,66, 19);
textbackground(0);
clrscr;
window(17,11,68,18);
textbackground(3);
clrscr;
writeln;writeln;
writeln(’ ’
writeln(’})] YANLIS FREKANS DESBERi GiRDiNiZ .!i)l");
vriteln(’ TEKRAR DENEMEK 1GiN ’);
')
’ ’

writeln(’ ENTER'e Basan !
writeln(’
" end;
Procedure hata$5;
begin
clrscr;
scrp(4,2,77,24,2,0);
textcolor(0Q);
window(15, 12, 66, 19);
textbackground(0);
clrscr;
window(17, 11,68, 18);
textbackground(S5);
clrscr;
writeln;vriteln;
writeln(’
vriteln(’|l BU TRANSiSTORUN ANALiZi YAPILMAMIS!
writeln(’ TEKRAR DENEMEK 1GiN
writeln(’ ENTER'e Basan !
vwriteln(’
end;
Procedure sesl;
var
isinteger;
Begin
repeat
for i1:=500 to 1500 do
begin
delay(1l);
Sound(i);

- - - - -
- Nt Nt NP N
e W we s we
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end;
for i:=1500 downto 500 do
begin
delay(1l:;
sound(i);
end;
Until keypressed;
nosound;
end;
end.
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3. BOLOM

3.1 DENEYSEL GALISMA VE ANALiZ SONUGLARI

Bu cgaliswada Analizleri NEC firmasinan Uretmis
olduu 3 ayra transistér tipi wve 4 Ghz frekans deferi
igin yaptik. flk ©OSnce elde ettifimiz sonuglara: dosya-
larda depoladik. Daha sonra bu verilerden yararlanarak
VSWR-GURULTU-KAZANG parametrelerine ait efrileri ekranda
gdzleyerek ploter g¢iktilaraini elde ettik.

9000839AA (GAAS FET) , N72089AA (GAAS TRS.) ve
NE68035A (S:iLiSYUN TRS.) transistirlerine ait analiz
sonuglary: asafi verilmektedir,

Bu transistérlerden NEGB035A trangistdrii 4 Gh=z
galisma <frekansinain her bdlgesinde mutlak kararla
clarak cg¢alisabilmekte difer iki transistdér ise kogul-
lu kararla olarak g¢alaigmaktadir. Analizleride bu durum-

lari gdzdnlnde bulundurarak gergeklestirdik.
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DOSYA iSM1

NEC SERi NUMARASI
GALISMA NOKTASIT
TRANSiSTOR TIPI

N72089AA, S2P VERSION:2.0
NE72083A DATE: 12/87 DC
VvD5=3V, IDS=10mA

GAAS TRANSiSTOR

e eab o4 oo

Galigma Frekansi : 4 Ghz

S parametreleri Giriiltld parametreleri
mag ang. mag. ang.
s11  :o0.76 - 95 ropt : 0.65 68
S21 s 2.34 90 Fmin : 1.00 (DB)
S12 : 0.11 26 RN/50 : 0.42 Q
522 : 0,59 - 66
ZL = R1 + X1 Zs = Rs + Xs
vawr gluriltid kazang Rl X1 Rs Xs

- o - —— —n —— e . = v " = D M A S n S G e -

1.00 1.60 10. 20 71.08 -11.04 15.21 43.35
1.00 1.64 10. 50 69. 60 ~6.24 14.73 43.09
1.00 1.68 10.70 68. 00 -2.05 14.28 42.85
1.00 1.72 10.90 66. 35 l1.64 13.835 42.64
1.00 1.76 11.10 64.68 4.88 13.44 42.45
1.00 1.80 11.30 63. 03 7.76 13.06 42.27
1.00 1.84 11.40 6l1.42 10.31 12.69 42.10
1.00 1.88 11.60 59. 85 12.58 12.34 41.95
1.00 1.92 11.80 58. 34 14.61 12.01 41.81
1.00 1.96 11.90 56. 89 16.44 11.69 41.68



1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
2.00
2.00
2.00
2.00
2,00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2. 00
2.00
2.00
2.00

2,36
2.40
2.44
2.48
2.52
2,56
2.60
2.64
2.68
2.72
2.76
2.80
2. 84
2.88
2.92
2.96
3.00
3.04
3.08
3.12
3.16
3.20
1.04
1.08
1.12
1.16
1.20
1.24
1.28
1.32
1.36
1.40
1.44
1.48
1.52
1.56
1.80
1.64
1.68
1.72
1.76
1l.80
1.84
1.88
1.92
1.96
2.00
2.04
2.08
2.12
2.16
2.20
2. 24

13.00
13.10
13.20
13.30
13.40
13. 50
13.50
13.60
13.70
13. 80
13.80
13.90
14.00
14.10
14.10
14.10
14.10
14.10
14,10
14.10
14.10
14.10
8. 350
9, 30
10.20
10.60
11.00
11.30
11.860
11.80
12.10
12.30
12.40
12.60
12.80
12.90
13.10
13.20
13.30
13. 40
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
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45. 46
44, 58
43.74
42.94
42.17
41.43
40.72
40, 04
39.39
38.77
38.17
37.59
37.03
36.50
36. 50
36. 50
36. 50
36. 50
36. 50
36. 50
36. 50
36. 50
73.39
72.07
68. 24
64. 29
60. 67
S57. 46
54. 63
52.12
49. 90
47.91
46. 12
44,50
43.04
41.70
40. 48
39. 36
38. 32
37.36
36. 47
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00

27.60
28.28
28.91
29, 50
30. 04
30. 53
31.03
31. 47
31.89
32.28
32.65
32.99
33. 32
33. 63
33.63
33.63
33.63
33. 63
33.63
33. 63
33. 63
33.63
~36.71
-15. 14
~-2.62

5.60
11.41
15.73
19.05
21.69
23. 83
23. 60
27.08
28.34
29. 42
30. 36
31.18
31.91
32. 35
33.13
33. 64
51.41
S51.41
S51.41
51.41
S51.41
S51.41
51.41
51.41
51.41
S51.41
51.41
51. 41

9. 15
8.93
8.75
8. 56
8. 38
8. 20
8.03
7.87
7.71
7.55
7.40
7.26
7.12
6.98
6.98
6.98
6.98
6.98
6.98
6.98
6.98
6. 98
27.82
26.08
24.65
23. 40
22.30
21.31
20. 40
19.58
18.81
18.10
17. 45
16.83
16, 26
15.72
15,21
14.73
14.28
13.85
13. 44
13. 44
13.44
13.44
13. 44
13.44
13. 44
13.44
13. 44
13. 44
13. 44
13. 44
13. 44

40.79
40.73
40. 68
40. 62
40. 57
40, 32
40. 48
40. 43
40, 39
40. 36
40. 32
40. 28
40. 25
40. 22
40. 22
40. 22
40. 22
40. 22
40, 22
40, 22
40. 22
40. 22
56. 09
53. 22
S51.29
49. 83
48. 67
47.72
46.92
46. 24
45. 66
43. 15
44.70
44. 30
43.95
43.63
43.35
43. 09
42.85
42.64
42.45
42. 45
42,45
42. 45
42. 45
42. 45
42,45
42.45
42. 45
42, 45
42,45
42,45
42,45



2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2. 00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2. 00
3.00
3.00
3. 00
3.00
3.00
3.00
3.00
3. 00
3. 00
3.00
3.00
3. 00
3.00
3.00
3.00
3.00
3.00
3. 00
3.00
3.00
3.00
3. 00
3.00
3.00
3.00
3.00
3. 00
3.00
3.00

2.28
2.32
2.36
2. 40
2.44
2.48
2.52
2.56
2.60
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.04
3.08
3.12
3.16
3. 20
1.04
1.08
1.12
1l.16
1.20
1.24
i.28
1.32
1.36
1.40
1.44
1.48
1.52
1.56
1.60
1.64
1.68
1.72
1.76
1.80
1.84
l1.88
1.92
1.96
2.00
2.04
2.08
2.12
2.16

13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.80
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
10. 30
11.00
11.40
11.80
12.00
12. 30
12.50
12.70
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12. 90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
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40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
58. 81
52.75
48, 57
43. 39
42. 85
40. 75
38.97
37. 43
36.09
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00

'40. 00

40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00

Si.41
S5i.41
51.41
51.41
S1. 41
51. 41
51. 41
S1.41
51.41
S1.41
S1.41
Si.41
S51.41
S51.41
ol.41
51.41
S1. 41
S1.41
S1.41
S51.41
51.41
Si.41
S51.41
S1. 41
14.00
21.06
25.02
27.65
29, 56
31.01
32. 15
33.08
33. 86
S51.41
Si.41
51.41
S1.41
S51. 41
Si.41
S1.41
S1.41
S51.41
S1.41
S1.41
Sl. 41
S51.41
Sl.41
S1.41
S51.41
S51.41
S51.41
51. 41
S51.41

13.44
13. 44
13.44
13.44
13. 44
13. 44
13. 44
13. 44
13. 44
13. 44
13. 44
13. 44
13. 44
13. 44
13.44
13. 44
13. 44
13. 44
13. 44
13.44
13.44
13.44
13.44
13. 44
27.82
26.08
24.65
23. 40
22.30
21.31
20. 40
19.58
18.81
18.81
18.81
18.81
18.81
18.81
18.81
18.81
18.81
18.81
18.81
1s8.81
la.81
18.81
ls.81
18.81
18.81
l8.81
18.81
18.81
18.81

42. 45
42. 45
42. 45
42. 45
42.45
42. 45
42. 45
42. 45
42. 45
42.45
42.45
42.45
42. 45
42.45
42. 45
42, 45
42. 45
42.45
42. 45
42.45
42. 45
42. 45
42. 45
42. 45
56. 09
53. 22
51.29
43. 83
48. 67
47.72
46, 92
46, 24
435. 66
43. 66
43. 66
435. 66
43. 66
435. 66
43. 66
45. 66
45. 66
43. 66
45. 66
45.66
43. 66
435. 66
435. 66
45. 66
43. 66
43. 66
43. 66
43. 66°
43. 66



3. 00
3. 00
3. 00
3. 00
3.00
3.00
3. 00
3.060
3.00
3. 00
3.00
3. 00
3. 00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

Glridltd

2,20
2.24
2.28
2.32
2.36
2. 40
2.44
2.48
2.352
2. 36
2.60
2.564
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.04
3.08
3. 12

12.90
12.90
12.90
12.90
12.90
12.50
12.90
12,90
12.90
12.90

12,90

12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90
12.90

1235

40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00

S5l.41
51.41
51. 41
51.41
S51. 41
S51.41
S5l.41
S51.41
S51.41
S51.41
Sl. 41
51.41
S1.41
S51.41
S51.41
Sl.41
S5l.41
31. 41
51.41
51.41
Sl. 41
3l.41
S51.41
S1.41

18.81
1s8.81
18.81
is.81
18,81
ls.81
18,81
18.81
ia.81
18,81
is.81
18,81
18.81
18,81
18.81
18,81
1a8.81
18. 81
is.81
1s8.81
ls.81
18,81
18.81
18.81

45. 66
43, 66
43. 66
43. 66
435, 66
435, 66
43. 66
45. 66
43. 66
435. 66
435. 66
43. 66
435. 66
435, 66
435. 66
45. 66
43. 66
435, 66
43. 66
43, 66
435, 66
43. 66
43, 66
43. 66
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100. 45
-29. 07

S.00
19.29
-985. 55
-21.68

8.74
21.39
-89, 18
-15.25
11.92
23.19
-81. 85
-9.68
14.65



1.84
l.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.80
1.84
.12
1.36
1.60
l1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l1.84

1.30
1.35
1.35
1.35
1.35
1.40
1.40
1.40
1.40
1.45
1.45
1.45
1.45
1.50
1.50
1.50
1.50
1.55
1.55
1.55
1.35
1.60
1.60
1.60
1.60
1.65
1.65
1.65
1.65
1.70
1.70
1.70
1.70
1.75
1.75
1.73
1.75
1.80
1.80
1.80
1.80
1.85
1.835
1.85
1.85
1.90
1.90
1.90
1.30
1.95
1.85
1.85
1.95

12.60
6.70
10.50
11.80
12.70
7.20
10.70
12.00
12. 80
7.70
10.80
12.10
13.00
8.10
11.00
12.20
13.10
8. 40
11.20
12.30
13. 20
8.70
11.30
12.50
13.20
9. 00

11.40 -

12.50
13.30
9. 20
11.50
12.60
13. 40
9. 40
11.60
12.70
13.50
9.60
11.70
12.80
13.50
9.70
11.80
12.90
13.60
9.90
11.90
12.90
13.70
10.00
12.00
13.00
13.70
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48. 30
59. 32
69. 10
56. 43
47. 34
64. 41
67. 40
54. 66
43.91
68. 15
65.67
53. 00
44,58
70.74
63.94
51.45
43. 36
72. 40
62. 24
50. 00
42. 22
73.32
60. 60
48. 63
41,17
73.65
59.03
47,39
40. 19
73.54
57.52
46, 20
39.27
73.09
56. 08
45. 10
38.41
72.39
S54.71
44.06
37.61
71.50
S53. 41
43. 08
36. 86
70. 49
52.18
42.16
36. 16
69.39
51.01
41.30
40, 00

24.73
-74.03
-4.84
16.99
26.08
-66.09
-0.64
19,02
27.25
-58. 32

3. 02
20. 80
28. 28
-50. 89

6.22
22.36
29. 19
-43. 92

3. 03
23.73
30. 00
-37. 46
11.51
24.95
30.73
-31.52
13.71
26.04
31.38
-26. 11
15.66
27.01
31.96
-21.18
17. 40
27. 89
32.49
-16.71
18,97
28.68
32.98
-12.65
20. 37
29.39
33. 42
~-8.98
21.64
30. 04
33. 82
-3.65
22.79
30.64
S1.41

12.69
24.65
ls.81
15.21
12.69
24,65
18.81
15.21
12.69
24,65
1s8.81
15.21
12.69
24,65
is8.81
15.21
12.69
24.65
18.81
15.21
12.69
24.65
18.81
15.21
12.69
24.65
18. 81
15.21
12.69
24.65
18.81
15.21
12.69
24.65
lg.81
15.21
12.69
24.65
18.81
15.21
12.69
24.65
18.81
15.21
12.69
24.63
18.81
15.21
12.69
24.65
is. 81
15.21
13.06

42. 10
51.29
45. 66
43.35
42.10
51.29
45. 66
43. 35
42.10
51.29
43. 66
43.3S
42.10
51.29
45, 66
43. 35
42.10
51.28
435. 66
43, 33
42,10
51.29
435. 66
43. 33
42.10
51.29
43, 66
43, 35
42.10
S51.29
435. 66
43. 33
42.10
S1.29
45. 66
43,335
42,10
51.29
45. 66
43, 35
42,10
51. 29
43, 66
43, 35
42,10
51.29
43. 66
43.35
42.10
51.29
435. 66
43.35
42,27



1.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l.84
1.12
1.36
1.80
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l1.84
1.12

2.00
2.00
2.00
2.00
2.035
2.05
2.05
2.05
2.10
2. 10
2.10
2.10
2.15
2. 15
2.15
2.15
2.20
2.20
2.20
2. 20
2.25
2.25
2.25
2.25
2.30
2. 30
2,30
2. 30
2.35
2.33
2.35
2. 35
2. 40
2.40
2. 40
2. 40
2.45
2.45
2.45
2. 45
2.50
2.30
2.50
2.50
2.55
2.35
2.55
2.55
2.60
2.60
2.60
2.60
2.65

10. 20
12.10
13.10
13.60
10.30
12.10
13.10
13.60
10. 40
12.20
13. 20
13,50
10. 50
12.20
13.20
13.50
10.60
12. 30
13.30
13. 50
10.70
12, 40
13.30
13. 40
10.70
12. 40
13.30
13. 40
10. 80
12.40
13. 40
13. 40
10.90
12.850
13.30
13.30
10.90
12,50
13. 30
13.30
11.00
12.60
13.30
13.30
11.10
12.60
13.20
13.20
11.10
12.60
13. 20
13.20
11.20
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68. 24
49, 90
40. 48
40, 00
67.06
48. 84
39.71
40. 00
65. 86
47.84
38. 99
40. 00
64.67
46. 90
38. 30
40. 00
63. 49
453, 99
37.64
40. 00
62.33
45. 14
37.03
40. 00
61.19
44.32
36. 44
40. 00
60. 08
43. 55
40. 00
40. 00
59.01
42.81
40. 00
40. 00
57.96
42.10
40, 00
40. 00
596. 95

41.43

40. 00
40. 00
55.97
40.78
40. 00
40, 00
55. 03
40. 17
40.00
40. 00
54. 11

-2.62
23.83
31.18
Sl.41
0.13
24.78
31.68
51.41
2.63
25. 65
32.14
51.41
4.91
26. 45
32.57
S51.41
6.99
27.18
32.96
51.41
8.90
27.83
33. 32
S51.41
10.63
28. 48
33.66
S51.41
12.26
29.06
S51.41
51.41
13.74
29.59
51.41
51.41
15.10
30.09
51.41
S51.41
16.36
30. 55
S51.41
S51.41
17.53
30.98
Sl. 41
S51.41
18.61
31.39
S51.41
31.41
19.62

24.65
18.81
15.21
13. 44
24.65
18.81
15. 21
13.85
24.65
18.81
15. 21
13.85
24.65
18.81
15.21
14.28
24.65
18. 81
15. 21
14,73
24.65
18.81
15.21
14.73
24.65
18.81
15. 21
15.21
24.65
18.81
15.72
15.72
24.635
18.81
15.72
15.72
24.65
1s.81
16.26
16.26
24.65
la.81
le.26
16.26
24.65
i8.81
16.83
16.83
24.65
18.81
16.83
16.83
24.65

S51.29
43. 66
43. 335
42,45
51.29
45, 66
43.33
42.64
51.29
43, 66
43. 335
42.64
51.29
45. 66
43.35
42,85
51.29
45. 66
43,35
43. 09
S51.29
45. 66
43. 33
43. 09
51.29
45. 66
43. 35
43.35
51.29
45. 66
43.63
43.63
S51.29
435. 66
43. 63
43. 63
351.29
45. 66
43.95
43. 95
51.29
435, 66
43. 95
43. 95
S51.29
45. 66
44. 30
44. 30
S51.29
45. 66
44. 30
44, 30
51.29



1.36
1.60
1.84
1.12
1.36
1.60
1.84
1,12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.80
l1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l1.84
1.12
1.36
1.80
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36

2.65
2.65
2.65
2.70
2.70
2,70
2.70
2,73
2.75
2.75
2.73
2.80
2. 80
2.80
2.80
2.85
2.85
2.85
2.85
2.90
2.90
2.90
2.90
2.93
2.95
2.93
2,93
3.00
3.00
3. 00
3. 00
3.05
3.065
3.03
3.0S5
3.10
3. 10
3.10
3.10
3. 15
3.1S5
3. 15
3.15
3. 20
3.20
3.20
3.20
3.25
3.23
3.25
3.25
3. 30
3. 30

12.70
13.10
13.10
11.20
12.70
13.10
13.10
11.30
12.70
13.10
13.10
11.30
12. 80
13.00
13. 00
11.30
12.80
13. 00
13.00
11.40
12.80
13.00
13.00
11.40
12.80
12.50
12,90
11.40
12.90
12.90
12.90
11.50
12.80
12.80
12.80
11.50
12.80
12.80
12.80
11.30
12.80
12.80
12.80
11.60
12.70
12.70
12.70
11.60
12.70
12.70
12.70
11.60
12.70
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39. 58
40. 00
40. 00
53. 23
39. 02
40. 00
40. 00
S52. 38
38. 48
40. 00
40. 00
S51.56
37.96
40. 00
40. 00
50. 77
37.46
40. 00
40. 00
50.01
36. 99
40. 00
40. 00
49, 28
36. 33
40. 00
40. 00
48. 57
36.09
40. 00
40. 00
47.89
40. 00
40. 00
40. 00
47.23
40. 00
40, 00
40. 00
46. 39
40. 00
40. 00

40, 00

45.98
40. 00
40. 00
40. 00
45. 38
40. 00
40. 00
40. 00
44,81
40. 00

31.77
S51.41
51.41
20. 56
32.12
S51.41
51.41
21.43
32. 46
S51. 41
S51.41
22.25
32.77
51.41
S51.41
23.01
33. 06
51. 41
51. 41
23.72
33. 34
S1.41
51.41
24.39
33.61
51.41
51.41
25.02
33. 86
S51.41
S51. 41
25.61
51.41
S5l. 41
51.41
26.17
S51. 41
31.41
S1.41
26,70
S51.41
Sl.41
51. 41
27.19
51.41
Sl.41
51.41
27.66
S51.41
S51.41
51.41
28.11
S51.41

18.81
17. 43
17. 45
24.65
i18.81
17. 45
17.45
24.635
18.81
18.10
18.10
24,65
18.81
18.10
18.10
24.635
18.81
18.10
i8.10
24.65
18.81
18.81
18.81
24.65
18.81
18.81
18.81
24.65
l8.81
ls.81
18.81
24.65
19.58
19.58
19.58
24.65
19.58
19. 38
19.58
24.65
19.58
19.58
19.38
24.65
20. 40
20. 40
20. 40
24.65
20. 40
20. 40
20. 40
24.65
20. 40

45, 66
44,70
44,70
51.29
45. 66
44,70
44.70
51.29
45. 66
45. 15
43. 15
S51.29
45. 66
45. 15
45. 15
51.29
45,66
45.15
45. 15
31.29
435. 66
45. 66
45. 66
31,29
45, 66
435. 66
435. 66
S1.29
43. 66
45. 66
45. 66
51.29
46. 24
46. 24
46. 24
51.29
46. 24
46. 24
46. 24
51.29
46. 24
46. 24
46. 24
S51.29
46.92
46. 92
46.92
51.29
46,92
46. 92
46. 92
51.29
46, 92



1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60

3.30
3.30
3.33
3.35
3.35
3.35
3. 40
3. 40
3. 40
3. 40
3. 45
3.45
3. 45
3. 45
3.80
3.50
3.50
3.50
3.35
3.5S
3.95
3.35
3. 60
3. 60
3. 60
3.60
3.63
3.65
3.65
3. 65
3.70
3.70
3.70
3.70
3.75
3.73
3.7S
3.75
3. 80
3. 80
3. 80
3.80
3. 83
3. 85
3,85
3. 85
3. 90
3.90
3. 90
3.90
3.95
3.95
3.95

12.70
12.70
11.60
12.60
12.60
12.60
11.70
12.60
12.60
12.60
11.70
12.60
12.60
12.60
11.70
12.50
12. 50
12.30
11.70
12.50
12.50
12.50
11.70
12.30
12.50
12.50
11.80
12.40
12. 40
12. 40
11.80
12. 40
12.40
12. 40
11.80
12. 40
12. 40
12. 40
11.80
12.30
12. 30
12,30
11.80
12.30
12.30
12.30
11.80
12.30
12.30
12.30
11.90
12. 20
12.20
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40. 00
40. 00
44, 26
40. 00
40. 00
40. 00
43.72
40, 00
40. 00
40. 00
43. 20
40. 00
40. 00
40. 00
42.70
40. 00
40. 00
40. 00
42,22
40, 00
40. 00
40. 00
41.75
40. 00
40. 00
40. 00
41.29
40. 00
40. 00
40. 00
40. 83
40. Q0
40, 00
40. 00
40. 42
40. 00
40. 00
40. 00
40.01
40. 00
40. 00

.40. Q0

39.60
40, 00
40, 00
40. 00
39. 21
40. 00
40. 00
40. 00
38. 83
40. 00
40. 00

Sl. 41
51.41
28. 53
51. 41
S5i. 41
51.41
28.93
Sl.41
Sl1.41
51. 41
29. 30
S51. 41
Sl. 41
51.41
29.66
S51. 41
S1.41
S51.41
30.01
S51.41
51.41
S51. 41
30. 33
S51. 41
S51.41
S51.41
30. 64
Sl. 41
S51.41
51.41
30. 94
S51. 41
51.41
51.41
31. 22
S51.41
S51.41
S51.41
31. 48
S51.41
S51.41
S51.41
31.75
ol.41
S51.41
51.41
32. 00
51.41
51.41
Sl.41
32. 24
3l1.41
S51.41

20. 40
20. 40
24.65
21.31
21.31
21.31
24.635
21.31
21.31
21.31
24.65
21.31
21.31
21.31
24.63
21.31
21.31
21.31
24.65
22.30
22.30
22,30
24.65
22. 30
22.30
22.30
24.635
22,30
22.30
22.30
24.65
22. 30
22.30
22.30
24.65
22.30
22.30
22,30
24.65
23. 40
23. 40
23. 40
24.65
23. 40
23. 40
23. 40
24.63
23. 40
23. 40
23. 40
24.63
23. 40
23. 40

46.92
46.92
51.29
47.72
47.72
47.72
51.29
47.72
47.72
47.72
S1.29
47.72
47.72
47.72
51.29
47.72
47.72
47.72
51.29
48.67
48.67
48.67
51.29
48.67
48.67
48.67
51.29
48.67
48.67
48,67
51.29
48.67
48.67
48.67
51.29
48.67
48.67
48.67
51.29
49.83
49. 83
49. 83
S51.29
43. 83
49. 83
49. 83
51.29
49, 83
49. 83
49. 83
51.29
49. 83
49.83



l1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
l.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1,60
1.84
1.12
1.36
1.60
1.84

3.95
4, 00
4. 00
4. 00
4. 00
4,05
4.05
4.05
4.05
4,10
4,10
4.10
4,10
4,15
4.15
4.15
4. 15
4. 20
4. 20
4, 20
4.20
4,25
4. 25
4. 25
4,25
4. 30
4. 30
4. 30
4. 30
4,35
4,35
4,35
4. 35
4. 40
4. 40
4. 40
4. 40
4,45
4,45
4. 45
4. 45
4, 50
4. 30
4. 50
4, 30
4. 35
4,35
4,55
4.35
4.60
4. 60
4.60
4. 60

12. 20
11.90
12.20
12.20
12.20
11.90
12.20
12. 20
12. 20
11.80
12.10
12.10
12.10
11.90
12.10
12.10
12.10
11.90
12.10
12.10
12.10
11.90
12.00
12.00
12.00
11.90
12.00
12.00
12.00
12.00
12.00
12.00
12.00
11.90
11.90
11.90
11.90
11.90
11.506
11.90
11.90
11.90
11.90
11.90
11.90
11.80
11.80
11.80
11.80
11.80
11.80
11.80
11.80
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40. 00
38. 47
40. 00
40.00
40,00
38. 11
40.00
40.00
40.00
37.76
40. 00
40.00
40.00
37. 42
40. 00
40.00
40. 00
37.09
40. 00
40.00
40.00
36.77
40.00
40. 00
40. 00
36. 46
40. 00
40. 00
40. 00
36. 16
40.00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40.00
40. 00
40.00
40.00
40. 00
40.00
40. 00
40. 00
40. 00
40.00
40. 00
40. 00
40. 00
40. 00
40.00
40. 00

S1. 41
32. 46
51.41
51.41
51. 41
32.68
51.41
51.41
51. 41
32. 89
51.41
51.41
51. 41
33.09
51.41
S1.41
S1. 41
33. 28
51.41
51. 41
S1.41
33. 47
51.41
51.41
S1.41
33. 65
51. 41
51. 41
51. 41
33. 82
51.41
S1.41
51.41
51.41
51.41
51.41
51.41
51. 41
51.41
S51. 41
51. 41
51.41
51.41
51. 41
51.41
51. 41
51.41
51.41
51. 41
51.41
51. 41
51. 41
S1.41

23. 40
24.65
23. 40
23. 40
23. 40
24.865
24.63
24.65
24.65
24,65
24.65
24.65
24.65
24,65
24.65
24.65
24.63
24.65
24.65
24.65
24.65
24.65
24.65
24.695
24.635
24.65
24.65
24,65
24.65
24.65
24,65
24.65
24,65
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26.08
26,08

43, 83
51.29
43. 83
49, 83
49, 83
51.29
31.29
S1.29
51.29
51.29
S51. 29
51.29
S51.29
S51.29
S51.29
51.29
51.29
51.29

51.29

51.29
51.29
51.29
51.29
51.29
51.29
51.29
51.29
51.29
51.29
S51.29
S51.29
S51.29
51.29
53.22
53. 22
53. 22
53. 22
53. 22
53. 22
53. 22
S53. 22
93. 22
53. 22
53. 22
53. 22
S53. 22
53. 22
53. 22
53. 22
93. 22
33. 22
53. 22
53. 22



1.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l.84
1.12
1.36
1.60
1.84
1.12
1l.36
1.60
1.84
1.12
1.36
1.60
1l.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12

4.65
4,65
4.65
4.65
4.70
4,70
4.70
4.70
4.75
4.75
4.75
4.75
4.80
4, 80
4. 80
4.80
4.835
4.835
4. 85
4.85
4. 90
4,90
4.90
4. 380
4,95
4,95
4.95
4,95
S. 00
S5.00
5. 00
3. 00
S.05
S5.05
5.05
S5.05
5.10
S. 10
3.10
S. 10
S5.15
5.15
5. 15
5.18
5. 20
5. 20
S5.20
S5.20
3.25
3.23
5.25
5.25
5.30

11.80
11.80
11.80
11.80
11.80
11.80
11.80
11.80
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.70
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.60
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.50
11.40
11.40
11.40
11.40
11.40
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40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00
40. 00

-40. 00

40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00

S51. 41
S51.41
S51.41
51.41
S51.41
S51. 41
Sl. 41
S51.41
S5l.41
51.41
51.41
S51.41
S51.41
S1.41
Sl. 41
S51.41
51.41
S51.41
S1.41
S51.41
Sl. 41
51.41
S51.41
S51.41
S51l.41
S1.41
Sl.41
Si.41
S51.41
Si. 41
Sil.41
S51.41
51.41
S51.41
S51.41
51.41
51.41
Sl. 41
51.41
51.41
S51. 41
S51.41
Si.41
S51. 41
51.41
S51.41
Sl. 41
S51.41
51.41
91.41
S51.41
51. 41
51.41

26.08
26.08
26.08
26.08
26.08
26.08
26.08
26. 08
26.08
256,08
26.08
26.08
26.08
26.08
26.08
26.08
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27. 82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82

53. 22
53. 22
53. 22
53. 22
53. 22
53. 22
53.22
S53. 22
S53. 22
S53. 22
53.22
S3. 22
53. 22
33. 22
53. 22
53. 22
56. 09
56.09
56. 09
S6. 09
56. 09
96. 09
56. 09
56.09
56,09
56. 09
S56. 09
56. 09
56.09
S6. 09
56. 09
56. 09
56.09
56.09
356. 09
56.09
S56.09
56. 09
36.09
56. 09
56. 09
36. 09
56. 09
56. 09
36. 09
56.09
56.09
S56. 09
56.09
56. 09
56. 09
$56. 09
56. 09



1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.680
1.84
1.12
1.36
1.60
1.84
l.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
1.84
1.12
1.36
1.60
l.84
1.12
1.36

S. 30
S5.30
5.30
5.35
S5.35
S.33
5.3S5
S. 40
5. 40
5. 40
5. 40
5. 43
5. 45
5. 43
S. 43
5. 30
5. 30
5. 50
5. 50
5.585
S5.355
S.55
S5.55
5. 60
S.60
5. 60
5. 60
S.65
S5.65
5.65
3. 65
5.70
5.70
S5.70
35.70
5.75
5.75
S5.75
S.75
3. 80
5. 80
S5. 80
5. 80
S.85
5. 85
5.85
5. 85
5.90
5.90
S.50
3.90
S5.95
5.95

11.40
11. 40
11.40
11.40
11.40
11.40
11. 40
11.40
11.40
11.40
11.40
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.30
11.20
11.20
11.20
11.20

11.20

11.20
11.20
11. 20
11.20
11.20
11.20
11.20
11.20
11.20
11.20
11.20
i1i.1o0
11.10
11.10
11.10
11.10
11.10
11i.10
11.10
11.10
11.10
11.10
11.10
11.10
11.10
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40. 00
40, 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. Q0
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. Q0
40. 00
40. 00

.40. 00

40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40. 00
40, 00
40. 00
40. 00
40. 00

S51.41
51. 41
51.41
Sl. 41
51.41
51.41
51.41
51.41
Sl. 41
51.41
S51.41
51.41
S51.41
51.41
S51.41
S5i.41
51.41
Sl. 41
51.41
S1.41
51.41
Sl. 41
S51.41
31. 41
Sl.41
51.41
S5l. 41
S1.41
5l.41
51. 41
Sl.41
Sl.41
51.41
Sl.41
S1.41
51.41
51. 41
51. 41
51.41
Sl.41
51.41
S5l1l.41
51.41
S51.41
S51.41
Sl.41
51.41
S51.41
Sl.41
Si.41
Sl.41
Sl.41
S5l.41

27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82
27.82

56. 09
56. 09
56. 09
56.09
56.09
56. 09
S6. 09
56. 09
56. 09
56. 09
56.09
56. 09
56. 09
S56. 09
36. 09
56. 09
56.09
©$6. 09
56. 09
56. 09
S56. 09
S56.09
36. 09
36. 09
56. 09
56. 09
56.09
36. 09
S56.09
56. 09
56. 09
56.09
36. 09
56. 09
356. 09
36. 09
56. 09
56. 09
56.09
56. 09
56. 09
56. 09
S56.09
S56. 09
56. 09
56. 09
56. 09
56. 09
56. 09
S56. 09
56.09
56. 09
56, 09
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1.60 3. 93 11.10 40. 00 51.41 27.82 56,09
l.84 5.95 11.10 40. 00 S51. 41 27.82 56.09
1.12 6. 00 11.00 40. 00 S51.41 27.82 56.09
1.36 5.00 11.00 40. 00 S51. 41 27.82 56.09
1.60 6. 00 11.00 40. 00 S51.41 27.82 56.09

Kazang gilirtilti VSWr R1 X1 Rs Xs
12,10 1.96 1.05 54.51 19,19 11.69 41.68
12,10 1.88 1.10 55.09 18,534 12.34 41.95
12.10 1.84 1.15 54, 41 19,29 12.69 42.10
12,10 1.80 1.20 353.87 19. 88 13,06 42,27
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VSR = |
VSR = 2
VSHR = 3
/m?é;m
pd /;/" ' T
/// / E=a
// /
[ |/
)4
/
/
[
/
|
1.20 L6 2.00 2.40 2.80 3.20

NOISE (DB)
N72089AR TRANSISTORUNUN 4.0 Ghz ICIN

YSHR o BAGLI GURULTU-KAZANC EGRiLERi



15.1
4.1
13.1
12.1
.1
10.1
=9.1
5
=1.0
6.0
5.0
(N
3.0
2.0
1.0
0.0

135

VSR
N72089A4 TRANSiSTORUNUN 4.0 Ghz icin

GURULTUYE BAGLI YSWR-KAZANC EGRiLERi

Freg = 1.36 (DB)
Frag = 1.60 (DB)
Freq = 1.84 (DB}
/"ﬂl N
~ i
2 3 i 5
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N72083AA TRANSISTORUNUN 4.0 Ghz iecin
KAZANGA BAGLI VSWR-GURULTU EGRiLERi
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DOSYA iSMi

NEC SER: NUMARASI

DC GALISMA NOKTASI
TRANSESTOR TIPI

NE68035A.52P VERSION: 1.0
NE68035 DATE: 6/84
VCE=6V, IC=35mA

SiLiSYUM TRANSiISTOR

s s ee  es

Galisma Frekansi : 4.0 GHZ

S parametreleri Girdiltia parametreleri

mag ang. mag. ang.

S11 s 0.32 -137 Topt : 0.22 - 128

S21 : 2,19 3z Fmin : 2.6 {DB)

S12 : 0.13 38 RN/SO : 0.33 Q@

S22 : 0.53 - 68

ZL = Rl + X1 Zs = Rs + Xs
vewr gluriltid kazang R1 X1 Rs Xs
1.00 2.64 7.10 57.26 -6.85 29.69 -15. 16
1.00 2.68 7.80 60, 47 7.99 27.37 -15.79
1.00 2.72 8. 20 60. 47 18.54 25.69 -16.21
1.00 2.76 8. 50 59. 23 26.55 24,36 -16.53
1.00 2,80 8.70 57. 46 32. 86 23.23 -16.78
1.00 2. 84 8.90 55. 46 37.95 22.26 -16.99
1.00 2,88 9.10 53. 40 42, 14 21,39 -17. 16
1.00 2.92 9. 20 51.36 45. 64 20.61 -17.31
1.00 2,96 9. 30 49, 37 48. 59 19.91 -17.45
1.00 3.00 9. 40 47. 46 S51.12 19.26 -17.57
1.00 3.04 9. 50 45.65 53. 29 18.66 -17.67
1.00 3.08 9. 60 43.92 55. 18 18.11 -17.77
1.00 3.12 9.70 42.28 56. 84 17.59 -17.85
1.00 3.16 9.70 40.73 58. 29 17.10 -17.93
1.00 3.20 9. 80 39. 26 59. 58 16.65 -18.00
1.00 3.24 9. 80 37.87 60.72 16.21 -18.07
1,00 3.28 9.90 36.55 61.75 15. 81 -18.13
1.00 3.32 9.90 35. 30 62.67 15. 42 -18.19
1.00 3.36 10.00 34.11 63. 49 15.05 -18. 24
1.00 3. 40 10.00 32.98 64. 24 14.70 -18.29
1.00 3.44 10.00 31.91 64.92 14,36 -18.33
1.00 3. 48 10. 10 30.89 63. 54 14.04 -18.37
1.00 3.52 10.10 29.92 66. 10 13.73 -18. 41
1.00 3. 56 10. 10 28.99 66.61 13. 44 -18.45
1.00 3.60 10.10 28. 10 67.08 13.15 -18.49
1.00 3.64 10.20 27.26 67.52 12,88 -18.52



1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2. 00
2.00
2. 00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2,00
2.00
2.00
2.00

3.72
3.76
3. 80
3. 84
3.88
3.92
3. 96
4. 00
4. 04
4,08
4,12
4.16
4. 20
4,24
4.28
4. 32
4, 36
4,40
4. 44
4. 48
4,52
4, 56
4.60
4,64
4.68
4,72
4.76
4,80
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.86
3.00
3.04
3.08
3.12
3. 16
3. 20
3.24
3.28
3.32
3.36
3. 40
3. 44
3. 48
3.52
3.56
3.60

10.20
10.20
10.20
10.20
10. 20
10.30
10.30
10.30
10.30
10.30
10. 30
10.30
10,30
10. 30
10.30
10.30
10. 30
10.30
10.30
10. 30
10.30
10.20
10. 20
10.20
10. 20
10. 20
10. 20
10. 20
9. 30
9.60
9. 60
9.70
9.70
S.70
9. 80
3. 80
S. 80
9. 80
9. 80
S. 80
9. 80
3. 80
9. 80
S. 80
9. 80
9. 80
9. 80
9. 80
9. 80
S. 80
9. 80
9. 80
9. 80
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25.67
24.93
24.22
23.54
22.88
22.25
21.64
21.06
20. 50
15.96
19. 43
18.93
l8. 44
18. 44
18. 44
18. 44
18. 44
18. 44
18. 44
18. 44
l8. 44
18. 44
la. 44
18.44
18.44
18. 44
18.44
18. 44
34. 15
30. 28
27.57
25. 46
23.71
22.22
20.93
18.79
18.76
18.27
18.27
18.27
18. 27
18.27
18.27
18.27
18. 27
18.27
18.27
i8. 27
18.27
18.27
18,27
18.27
18.27

68. 29
68. 63
68.94
69. 23
69. 50
69.76
69.99
70.21
70. 42
70.61
70.79
70. 96
71.11
71.11
71,11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
71.11
63. 47
65. 89
67.36
68. 39
€9S. 186
69.77
70. 26
70.67
71.01
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

12.37
12.12
11.89
11.66
11.44
11.23
11.02
10.82
10.63
10. 44
10.25
10.08
9. 90
S. 90
S.90
9. 30
S.90
9.90
9. 90
S.390
9.90
9.90
9. 90
9.90
S.90
9.90
9.90
S.90
29.69
27.37
25.69
24, 36
23.23
22.26
21.39
20.61
19.91
19,91
19.91
19.91
19.81
19.91
19.91
19.91
19.91
19.91
19.91
19.91
13.91
19.91
19.381
19.91
19.91

-18.38
-18.61
-18.63
-18.66
-l8.68
-18.70
-18.72
-18.74
-18.76
-18.78
-18. 80
-18.82
-18.83
-18.83
-18.83
-18.83
-18.83
-18.83
-18.83
-18.83
-18.83
~-18. 83
-18.83
-18.83
-18.83
-18.83
~-18.83
-18.83
-15.16
~-15.79
-16.21
-16.33
~-16.78
-16.99
-17.16
-17.31
-17.45
-17.45
-17.45
-17.45
-17.45
~-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45



2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2. 00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
3.00
3.00
3. 00
3. 00
3. 00
3. 00
3. 00
3.00
3.00
3. 00
3.00
3. 00
3.00
3. 00
3. 00
3.00
3. 00
3.00
3.00
3.00
3.00
3. 00
3.00

3.64
3. 68
3.72
3.76
3. 80
3.84
3.88
3.92
3. 96
4. 00
4,04
4,08
4,12
4.16
4,20
4,24
4,28
4, 32
4, 36
4. 40
4. 44
4, 48
4, 52
4. 56
4.60
4.64
4.68
4.72
4.76
4. 80
2.64
2.68
2.72
2.76
2. 80
2.84
2.88
2.92
2,96
3.00
3.04
3.08
3.12
3.16
3.20
3.24
3.28
3.32
3. 36
3. 40
3. 44
3. 48
3.52

S. 80
9. 80
9. 80
S.80
9. 80
9. 80
3. 80
S. 80
S. 80
3. 80
9. 80
9. 80
9. 80
3. 80
9.80
S. 80
9. 80
S. 80
S. 80
3. 80
S. 80
9. 80
S. 80
S. 80
9. 80
9. 80
9. 80
9. 80
3. 80
9. 80
9. 00
S.00
9. 00
9.00
S.00
9. 00
S. 00
S. 00
9.00
9. 00
S. 00
S.00
S. 00
9. 00
S. 00
S. 00
8. 00
9. 00
9. 00
9. 00
3. 00
9. 00
S. 00
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18.27
18.27
18.27
18,27
18,27
18,27
18.27
18.27
18,27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.90
18.27
18.27
18,27
18.27
18,27
18,27
18.27
18.27
18.27
18. 27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18,27

71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
70. 96
7L1.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

19.91
19.91
19.91
19.91
15.91
19.91
19.91
19.91
19.91
19.91
1s.51
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69

-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17. 45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17. 45
-17.45
-17.45
-17.4S5
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
-17.45
~-17.45
-15.16
-13. 16
-13. 16
-13. 16
-13. 16
-13. 16
-15.16
-15. 16
-13.16
~-13.16
-15. 16
-15. 16
-18. 16
-15. 16
-15. 16
-15.16
-15.16
-15.16
-15. 16
~-15. 16
-15.16
-13.16
-15. 16
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3.00 3.56 9. 00 18,27 71.17 23. 69 -185, 16
3.00 3.60 9. 00 18. 27 71.17 29.69 -15. 16
3.00 3.64 9.00 18,27 71.17 29.69 -1858. 16
3.00 3.68 9, 00 18,27 71.17 29.69 -15.16
3.00 3.72 9,00 18, 27 71.17 29.69 -15.16
3.00 3.76 9. 00 18, 27 71.17 29.69 -15.16
3.00 3.80 9. 00 is.27 71.17 29.69 -15.16
3.00 3. 84 9. 00 18. 27 71.17 29.69 -135. 16
3.00 3. 88 9.00 18.27 71.17 29.69 -15.16
3.00 3.92 9. 00 18, 27 71.17 29,69 -13. 16
3.00 3.96 9.00 18,27 71.17 29.69 ~15. 16
3.00 4. 00 S.00 18.27 71.17 29.69 -15.16
3.00 4,04 9. 00 18.27 71.17 29. 69 -15. 16
3. 00 4.08 S.00 18.27 71.17 29,69 -15.16
3.00 4,12 9.00 18. 27 71.17 29.69 -15. 16
3.00 4,16 S. 00 18,27 71,17 29.69 -15, 16
3.00 4, 20 9, 00 18,27 71.17 29.69 -15.16
3.00 4,24 9. 00 i8.27 71,17 29.69 -15.16
3.00 4,28 S.00 18,27 71.17 29.69 -15.16
3.00 4,32 S, 00 18, 27 71,17 29.69 -15. 16
3.00 4, 36 9. 00 18. 27 71.17 29.69 -15. 16
3.00 4,40 S. 00 18. 27 71.17 29.69 -15. 16
3.00 4, 44 9. 00 18,27 71.17 29.69 -13. 16
3. 00 4,48 9. 00 is8, 27 71.17 29.69 -15, 186
3. 00 4,52 S. 00 18,27 71.17 29. 69 -15. 16
3.00 -4, 36 9. 00 18,27 71,17 29.69 -15. 16
3.00 4,60 9, 00 18. 27 71.17 29. 69 -13.16
3.00 4.64 9. 00 18. 27 71.17 29.69 -15. 16
3.00 4,68 9,00 18. 27 71.17 29.69 -15, 16
3.00 4,72 S, 00 18,27 71.17 29.69 -15. 16
Glérdlta VSWI kazang R1 X1 Rs Xs
2.72 1.00 8. 20 60. 47 18.54 25.69 ~-16.21
2.596 1.00 9,30 43, 37 48. 39 19.91 -17. 45
3.20 1.00 9, 80 39. 26 59. 58 16.65 -18.00
3. 44 1.00 10.00 31.91 64.92 14.36 -18, 33
2.72 1.03 8. 50 59.42 25.70 25.69 -16.21
2.96 1.05 9. 50 46, 60 52.18 19.91 -17. 45
3. 20 1.05 35,90 36.73 61.61 16.65 -18.00
3. 44 1.05 10.10 29.76 66. 19 14.36 -18,. 33
2.72 1.10 8.70 57.79 31.86 25. 69 -16, 21
2.96 1,10 9.60 43,97 35.13 19.91 ~17.485
3. 20 1.10 9.%0 34, 43 63. 27 16.63 -18.00
3. 44 1.10 10,10 27.83 67.23 14,36 -18.33
2.72 1.15 8.90 55.82 37.12 25.69 -16.21
2.96 1.1S 9,70 41,51 57. 57 19.91 -17.45
3.20 1.15 10. 00 32.34 64.65 16.65 -18.00
3. 44 1.15 10. 20 26,09 68. 09 14,36 -18.33
2.72 1.20 9. 00 53. 68 41.61 25.69 -16.21



3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.56
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2,72

- 2.96

3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20

1.20
1.20
1.25
1.25
1.25
1.25
1.30
1.30
1.30
1.30
1.35
1.35
1.35
1.35
1.40
1.40
1.40
1.40
1.45
1.45
1.45
1.45
1.30
1.50
1.50
1.50
1.55
1.55
1.55
1.55
1.60
1.60
1.60
1.60
1.65
1.65
1.85
1.865
1.70
1.70
1.70
1.70
1.75
1.75
1.75
1.75
1.80
1.80
1.80
1.80
1.85
1.85
1.85

10.00
10. 20
9. 10
9. 80
10.10
10. 20
9. 30
38.90
10.10
10.20
9. 30
9. 80
10.10
10. 20
9. 40
S.90
10,10
10. 20
9. 50
9. 90
10.10
10.10
9. 30
9. 90
10.10
10. 10
9. 60
9.90
10.10
10.10
9. 60
9.90
10.00
10.00
9. 60
9. 90
10.00
10.00
8.60
S. 90
10.00
10.00
9.70
9.90
9.90
9.90
9.70
9. 90
9. 90
9.90
9.70
9. 90
9. 90
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30. 43
24.51
S1.48
37.09
28.70
23.09
43, 29
35.13
27.11
21.78
47.14
33.32
23.66
20.60
45.08
31.65
24,33
19.51
43.11
30. 10
23. 11
1a8.51
41. 24
28.67
21.98
18.27
39. 48
27.34
20.94
18. 27
37.81
26. 10
19.97
18. 27
36. 25
24,96
19.07
18. 27
34.77
23.89
18.27
18.27
33. 38
22. 89
18. 27
18.27
32.08
21.95
18. 27
18.27
30. 835
21.08
18.27

65. 80
68.81
43. 44
61. 33
66.77
69, 42
48.71
62.78
67.359
69.94
S51.32
64. 02
68. 29
70. 38
53. 93
65. 08
68. 89
70.76
56.01
635. 99
69. 41
71.09
S57.82
66.79
69. 86
71.17
59.39
67.48
70. 26
71.17
60. 77
68. 08
70. 60
71.17
61.97
68.61
70.91
71.17
63. 04
69. 08
71.17
71.17
63.98
69. 50
71.17
71.17
64.81
69. 87
71.17
71.17
65. 56
70. 20
71.17

16.65
14.36
25.69
19.91

16.65

14.36
25.69
19.91
16.65
14.36
25.69
19.91
16.65
14.36
25.69
19.91
16.65
14.36
25.69
19.91
16.65
14.36
235. 69
19.91
16.635
15.05
25.69
19.91
16.65
15. 42
25.69
19.91
16.65
15.81
25.69
19.91
16.65
16.21
25.69
19,91
17.10
17.10
25.69
19.91
17.59
17.59
25.69
19.91
18.11
18.11
235.69
19.91
is.66

-18.00
-18.33
-16. 21
-17.43
-18.00
-18. 33
-16.21
-17.45
-18.00
~18. 33
~16.21
~17.45
~18.00
~-18.33
-16.21
~17.45
~-18.00
~18. 33
~16.21
~17.45
~-18.00
-18.33
-16.21
-17.45
-18. 00
-18.24
-16.21
-17.45
-18.00
-18.19
~16.21
-17.45
-18.00
-18.13
-16.21
-17.45
-18. 00
~18.07
-16.21
-17.45
-17.93
-17.93
-16.21
-17.45
-17.85
-17.85
-16.21
-17.45
-17.77
-17.77
-16. 21
~-17.45
-17.67



3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3.44
2.72
2.96
3.20
3.44
2.72
2.96
3.20
3.44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3.44
2,72
2. 96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2,72
2.96
3.20
3. 44

1.85
1.90
1.90
1.90
1.90
1.95
1.95
1.95
1.95
2.00
2,00
2.00
2.00
2.05
2. 05
2.0S5
2.05
2.10
2,10
2.10
2.10
2.15
2.15
2.15
2.15
2.20
2.20
2. 20
2.20
2.25
2.25
2. 25
2.25
2.30
2.30
2.30
2.30
2.35
2.35
2.35
2.35
2. 40
2.40
2. 40
2.40
2.45
2.45
2.45
2.45
2,50
2. 50
2.50
2.30

9. 90
9.70
S. 80
9. 80
3. 80
$.70
9.80
9. 80
S. 80
9,60
9. 80
S. 80
9. 80
9.60
9.70
9.70
9.70
9. 60
9.70
9.70
S.70
9.60
9.70
S.70
9. 70
9. 60
9. 60
9. 60
9. 60
9. 50
9. 60
S.60
S.60
9. 50
9. 50
9. 50
9. 50
S. 350
9. 30
9.50
9. 50
9. 50
9. 50
9. 50
S. 50
9. 40
3. 40
9. 40
9. 40
9. 40
9. 40
9. 40
9. 40
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18.27
29. 69
20. 26
18.27
18.27
28. 60
19. 49
18.27
18.27
27.57
18.76
18.27
18.27
26. 60
18.27
18.27
18,27
25.69
18.27
18.27
18.27
24,82
18.27
18.27
18.27
23. 99
18.27
18.27
18.27
23. 21
18.27
18.27
18.27
22, 47
18.27
18.27
18,27
21.77
18.27
18.27
18.27
21. 10
18.27
18,27
18.27
20. 46
18.27
18.27
18.27
19.85
18.27
18. 27
18.27

71.17
66.22
70. 50
71.17
71.17
66.82
70.77
71.17
71.17
67.36
71.01
71.17
71.17
67.84
71.17
71.17
71.17
68. 28
71.17
71.17
71.17
68.68
71.17
71.17
71.17
69. 04
71.17
71,17
71.17
63. 37
71.17
71.17
71,17
69.67
71.17
71.17
71.17
69.95
71.17
71.17
71.17
70. 20
71.17
71.17
71.17
70. 43
71.17
71.17
71.17
70. 64
71.17
71.17
71.17

18.66
25. 69
19.91
18.66
18.66
25.69
19.91
19. 26
19.26
25.69
19.91
19.91
19.91
23.69
20.61
20.61
20.61
25.69
20.61
20.61
20.61
25.69
21.39
21.39
21.39
23.69
22.26
22,26
22.26
23.69
22.26
22.26
22.26
25.69
23. 23
23. 23
23.23
23.69
23.23
23. 23
23. 23
25. 69
24. 36
24.36
24.36
25.69
24.36
24. 36
24. 36
25.69
24.36
24, 36
24,36

-17.67
-16.21
-17.45
-17.67
-17.67
-16.21
-17.45
~-17.57
-17.57
-16.21
-17.45
-17.45
-17.45
-16.21
-17.31
-17.31
-17.31
~-16.21
-17.31
-17.31
-17.31
-16.21
-17.16
-17.16
-17.16
-16.21
-16.99
-16.99
-16.99
-l6.21
-16.99
-16.99
-16.99
-16. 21

-16.78 -

-16.78
-16.78
-16.21
-16.78
-16.78
-16.78
-16.21
-16. 53
-16.53
-16.53
-16.21
-16.53
-16.53
-16. 53
-16.21
-16. 53
-16. 53
~-16.33



2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2,72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2,72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72

2.95
2.53
2.85
2.35
2.60
2.60
2.60
2.860
2.65
2.65
2.65
2.65
2.70
2.70
2.70
2.70
2.73
2.75
2.75
2.75
2. 80
2.80
2.80
2.80
2.85
2.85
2.85
2.85
2.90
2.90
2.90
2.90
2.95
2.95
2.95
2.95
3.00
3. 00
3.00
3.00
3.05
3.05
3.05
3.05
3.10
3.10
3.10
3.10
3. 15
3.15
3.15
3.15
3. 20

S. 40
9. 40
9. 40
S. 40
9. 30
9. 30
9. 30
9. 30
9. 30
9. 30
9. 30
9. 30
S. 20
9. 20
9. 20
9. 20
9. 20
S.20
9. 20
9. 20
9. 20
S. 20
9. 20
9. 20
S.10
S.10
9. 10
9. 10
9. 10
9. 10
9.10
S. 10
9.10
9.10
9.10
9. 10
9. 00
S. 00
9. 00
S. 00
9. 00
9. 00
S. 00
9. 00
9. 00
8. 00
S. 00
9. 00
8.90
8.90
8.90
8.90
8.90
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19.27
18.27
18,27
18.27
18.72
18.27
18.27
18.27
18,27
18. 27
18.27
18.27
18.27
18.27
18.27
18. 27
18.27
18.27
18.27
18.27
18.27
18. 27
18,27
18.27
18.27
18.27
18. 27
18. 27
18.27
18.27
18. 27
18. 27
18. 27
18.27
18.27
18.27
18. 27
18.27
18,27
18.27
18.27
18, 27
18. 27
18.27
18.27
18.27
18,27
18.27
18,27
18.27
18.27
18,27
18.27

70. 84
71.17
71.17
71.17
71.02
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

25.69
25.69
25. 69
23.69
25.69
23. 69
23.69
25.69
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27.37
27. 37
27.37
27.37
27.37
29. 69
29.69
29.69
29.69
25.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69

-16.21
-16. 21
-16.21
-16.21
~16.21
-16. 21
-i6.21
-16.21
~15.79
-15.79
-15.79
~15.79
-15.79
-15.79
~-15.79
~15.79
~13.79
~-15.79
-15.79
-15.79
~15.79
~-15.79
~15.79
~15.79
~13. 16
~-15.16
~15.16
-15.16
-15.16
-15. 16
-15. 16
-15. 16
-15. 16
-15.16
-15. 16
~-15. 16
-15. 16
-15. 16
-15. 16
-15. 16
-15. 16
-15. 16
~13. 16
-13. 16
-18.16
-15. 16
-15. 16
-135. 16
-15. 16
-135. 16
-15. 16
-15.16
-135. 16



2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2,96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20

3. 44

2.72
2.96

3. 20
3.20
3.20
3.23
3.25
3.25
3.25
3.30
3.30
3.30
3.30
3. 35
3.35
3.35
3.35
3. 40
3. 40
3. 40
3. 40
3. 43
3. 45
3. 45
3. 45
3. 50
3. 50
3.50
3. 50
3.55
3.55
3.33
3.55
3. 60
3.60
3. 60
3.60
3. 65
3.65
3.65
3.65
3.70
3.70
3.70
3.70
3.73
3.75
3.73
3.75
3.80
3. 80
3.80
3.80
3. 85
3.85

8. 90
8.90
8.90
8.90
8.90
8.90
8.90
8. 80
8. 80
8.80
8.80
8.80
8. 80
8.80
8.80
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8. 60
8.60
8.60
8.60
8.60
8.60
8.60
8.60
8.60
8.60
8. 60
8.60
8. 50
8.50
8. 50
8. 50
8.50
8.50
8.50
8. 50
8.50
8. 350
8.50
8. 50
8. 40
8. 40
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18.27
18.27
18,27
18,27
18,27
18.27
18,27
18.27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18,27
18,27
18,27
18,27
18.27
18,27
18.27
18,27
18,27
18,27
18,27
18.27
18,27
18,27
18.27
18, 27
18,27
18,27
18.27
18.27
18,27
18. 27
18.27
18,27
18.27
18.27

71.17
71.17

71.17

71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

"71.17

71.17
71.17

29.69
28.69
29.69
29.69
29.69
25.69
23.69
28.69
29.69
29.69
28.69
29.69
29.69
29.69
29.69
29.69
29.69
28.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
25.69
25.69
29.69
29.69
29.69
29.69
29.69
29.69

~13.16
~15.16
~13.16
~18. 16
~-15.16
~-15.16
~15. 16
~15. 16
~15.16
-15.16
-15.16
~13. 16
~-13. 16
~-15.16
~13. 16
~15.16
~15.16
-15. 16
~135.16
-15. 16
~13. 16
~13. 16
~13.16
-13.16
-15. 16
-15.16
-15.16
-15. 16
-15. 16
-15.16
-15. 16
~-15. 16
-15.16
-15. 16
-15.16
~-15.16
-15.16
-15. 16
-15.16
-135.16
-15.16
-135. 16
-15.16
-13. 16
-13.16
-15.16
-135.16
-15.16
-15.16
-15. 16
-15.16
-15.16
-15. 16



3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2,72
2.96
3. 20
3.44
2,72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.86
3.20
3. 44
2.72
2. 96
3. 20
3. 44
2.72
2.96
3. 20

3. 85
3. 85
3.90
3. 90
3. 90
3.30
3.95
3.95
3. 95
3.95
4.00
4,00
4.00
4.00
4,05
4.05
4.05
4.05
4.10
4,10
4,10
4,10
4.15
4,15
4.15
4.15
4.20
4.20
4.20
4. 20
4,25
4.25
4.25
4,25
4,30
4,30
4.30
4.30
4.35
4,35
4.35
4.35
4. 40
4,40
4,40
4. 40
4.45
4.45
4.45
4.45
4.50
4.50
4.50

8. 40
8. 40
8. 40
8. 40
8. 40
8. 40
8. 40
8. 40
8.40
8. 40
8. 30
8. 30
8.30
8.30
8.30
8. 30
8. 30
8. 30
8. 30
8. 30
8. 30
8. 30
8.20
8.20
8, 20
8. 20
8. 20
8. 20
8. 20
8. 20
8.20
8. 20
8.20
8. 20
8.10
8.10
8.10
8.10
8.10
8.10
8.10
8.10
8.10
8. 10
8.10
8.10
8.10
8.10
8.10
8. 10
8. 00
8. 00
8.00
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18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18,27
18. 27
18.27
18.27
18.27
18. 27
18.27
18,27
18,27
18.27
18. 27
18. 27
18.27
18. 27
18,27
18.27
18,27
18.27
18.27
18. 27
18.27
18. 27
18. 27
18. 27
18.27
18. 27
18,27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18,27

71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29,69
29.69
29.69
29.69
29.69
29.69
29,69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29,69
29. 69
29. 69
29.69
29. 69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 68
29.69

-13.16
-15. 16
~-15. 16
-13. 16
-15.16
-13. 16
-15.16
-15. 16
-13. 16
-135.16
-13. 16
-15.16
-15.16
-13. 16
-15.16
-1S8. 16
-13.16
-13. 16
-18. 16
-15. 16
-13. 16
-13. 16
-13. 16
-15.16
-13. 16
~13. 16
-13. 16
-18. 16
-15. 16
-13. 16
~13.16
-13.16
-15.16
~-15. 16
-15. 16
-13. 16
-15.16
-13. 16
-13.16
-15.16
-183. 16
-13. 16
-15.16
-15.16
-15.16
-13. 16
-15.16
-135. 16
-15.16
-13. 16
-15.16
-18. 16
-15. 16



3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3.44
2.72
2. 96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3.44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44

4. 50
4,55
4,55
4, 35
4,55
4. 60
4,60
4,60
4.60
4,65
4,65
4. 65
4,63
4,70
4.70
4.70
4.70
4,735
4.75
4.73
4,73
4. 80
4. 80
4. 80
4.80
4.835
4.85
4.85
4,83
4,390
4.90
4.90
4. 90
4.95
4,93
4,93
4.95
S.00
5.00
S. 00
5. 00
5.05
S.05
3.05
5.0S
5.10
5. 10
5.10
3. 10
3.15
5.15
5. 1S5
S5.15

8.00
8.00
8.00
8. 00
8.00
8.00
8. 00
8. 00
8. 00
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.90
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.80
7.70
7.70
7.70
7.70
7.70
7.70
7.70
7,70
7.70
7.70
7.70
7.70
7.60
7.60
7.60
7.60
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18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
i8.27
18.27
18.27
18.27
18. 27
18.27
18. 27
18,27
18. 27
18.27
18. 27
18.27
18. 27
18,27
18,27
18. 27
18.27
18.27
18. 27
18. 27
18.27
18. 27
18. 27
18.27
18.27
18.27
18.27
18.27
18.27
18. 27
18.27
18. 27
1a. 27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18. 27
18.27
18.27
18.27

71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17

29. 69
29. 69
29.69
29.69
29.69
23.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29, 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
239.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
25.69
29.69
239.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
23.69
29.69
29.69

-13. 16
-18. 16
-13.16
-135. 16
-15.186
-15. 16
-135.16
-15. 16
-15.16
-13. 16
~-13. 16
-13. 16
-15. 16
-13. 16
-13. 16
-15.16
-13. 16
-135. 16
-15.16
-15. 16
-15. 16
-15.16
-15.16
-13.16
-18. 16
-13. 16
-15. 16
-18. 16
-15.16
-18. 16
-15.16
-15.16
-15.16
-13.16
-18. 16
-15.16
-135.16
-15. 16
-158. 16
-15. 16
-158. 16
-15. 16
-15.16
-15. 16
-15.16
-15.16
-15.16
-15.16
-13. 16
-18. 16
-15.16
-15. 16
-15. 16



2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3.20
3. 44
2.72
2.96
3. 20
3. 44
2.72
2.96
3. 20
3. 44
2.72

3. 20
5.20
3. 20
5. 20
3. 23
3.23
3. 23
5.25
5. 30
S5.30
S. 30
5. 30
S.35
3, 35
3.35
3.35
S. 40
3. 40
3. 40
3. 40
S5.45
S. 45
S. 45
5. 45
5.50
5. 50
5. 50
S. 50
3. 85
3. 35
3. 55
3. 35
5. 60
S. 60
S. 60
5. 60
S5.63
5.65
3. 63
5.65
5.70
5.70
5.70
5.70
5.75
3.75
3.75
3.73
5. 80
5. 80
5. 80
3. 80
S5.85

7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.60
7.50
7.50
7. 50
7.50
6. 50
7.50
7.50
7.50
6. 30
7. 50
7.350
7.30
6. 40
7. 40
7. 40
7. 40
6. 40
7. 40
7. 40
7.40
6. 30
7. 40
7.40
7. 40
6. 20
7. 40
7. 40
7.40
6.20
7.30
7.30
7.30
6. 10
7.30
7.30
7. 30
6.10
7.30
7.30
7.30
6. 00
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18.27
18,27
18.27
18.27
18.27
18.27
18.27
18,27
18,27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18,27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27
18.27

71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71,17
71,17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17
71.17

29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29,69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29. 69
29.69
29.69
29. 69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
28.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
29.69
28.69
29.69
29.69
29.69
29.69

-13. 16
-13. 16
~-13. 16
~-13. 16
-15.16
-13. 16
-13. 16
-1353.16
-18. 16
-13.16
-18. 16
-13. 16
-15. 16
-13. 16
-13. 16
-15. 16
-15.16
-15. 16
-15. 16
-18. 16
-15.16
-18. 16
-15. 16
-15.16
-15.16
-13. 16
-15. 16
-15.16
-15. 16
-13. 16
-15. 16
-15. 16
-15.16
-15.16
-18. 16
-15.16
-15.16
-13. 16
-15. 16
-13.16
-13. 16
-15. 16
-15. 16
-15.16
-15.16
-15. 16
-15. 186
-15.16
-15. 16
-15.16
-15.16
-15. 16
-15.16
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2.96 S5.85 7.30 18.27 71.17 29.69 -138. 16
3. 20 5. 85 7.30 18.27 71.17 29.69 -15.16
3. 44 5.85 7.30 18.27 71.17 29.69 -15. 16
2.72 5.90 6. 00 18, 27 71.17 23.69 -15. 16
2.96 5.90 7. 20 18.27 71.17 29.69 -15. 16
3. 20 5.90 7.20 18,27 71.17 29.69 -13. 16
3.44 5.90 7.20 18.27 71.17 29.69 -15. 16
2.72 3,95 S.90 18. 27 71.17 29.69 -15.16
2.96 3.95 7.20 18.27 71.17 29.69 -15. 16
3. 20 3.95 7.20 18.27 71.17 29.69 -158. 16
3. 44 3.95 7.20 18.27 71.17 29.69%9 -15. 16
2.72 6. 00 5. 80 18.27 71.17 29.69 -15. 16
2.96 6. 00 7.20 18.27 71.17 29.69 -15. 16
Kazang girdltd vswr R1 X1 Rs Xs
10.30 3. 84 1.05 21.590 69. 89 11.66 -18.66
9. 30 2.84 1.10 50. 40 47,11 22. 26 -16.99
10.30 3.76 1.15 20. 28 70. 49 12.12 -18.61
8. 30 2.64 1.20 59. 85 23. 42 29.69 -15. 16
9.30 2.76 1.25 48. 40 49. 92 24. 36 ~-16. 53
S. 30 2.72 1.30 49. 29 48.71 25.69 -16. 21
9. 30 2.72 1.35 47.14 S51. 52 25. 69 -16.21
S5.30 2.68 1.45 46.78 51.96 27.37 -15.79



GAIN 1DB)

149

NOISE (D8]
ne68035« TRANSiSTORUNUN 4.0 Ghz ICIN

YSHR o BAGLI GURULTU-KAZANC EGRiLERI

YSHR = 1 |
YSHR = 2
VSHR = 3
T T
| B |
I/
//
7.80 3,90 .60 500 140 1.80



GAIN (DB)

™o Cad D o e [ o |
. . . - . . ] .
[ 2]

1.5
10.8
10.0

[— -]
.

150

YSHR
ne68035« TRANSISTORUNUN 4.0 Ghz ieia

GURULTUYE BAGLI YSWR-KAZANC EGRiLERi

Freq = 2.96 (DB)
Freq = 3.20 (DB)
Freq = 3.44 (DB)
\\-\
—
]
—~—_|
=]
2 3 i 5



151

e SEame S
- - 3 4

6636?

EDEDCS

COCT v
[—-1--1—]

[ ] - - ]

//'

2,60

3,00 .00 3.80 120
NOISE (DB)

neb8035a TRANSiSTORUNUN 4.0 Ghz icin
KAZANCA BAGLI VSWR-GURULTU EGRiLERi

{.610




152

DOSYA iSMi 9000894AA. 52P VER4.0

NEC SER: NUMARASI : NES00089A DATE: 01/88
DC GALISMA NOKTASI : VDS=8V, IDS=20mA
TRANSiSTOR TIPI : GAAS FET

Galisma Frekansi : 4.0 GHZ

S parametreleri Giridltld parametreleri

mag ang. mag. ang.
S11 : 0.85 - 89 Topt : 0.68 75
S21 t 2.17 94 Fmin : 1.20 (DB)
S12 : 0.06 43 RN/S50 : 0.70 Q
8522 : 0.71 - 48
ZL = Rl + X1 Zs = Rs + Xs
vawr glriiltd kazang Rl X1 Rs Xs
1.00 1.44 1.00 66.42 -323.76 16.55 49.87
1.00 1.48 4.60 140.26 -278.80 15.94 49,41
1.00  1.52 6. 50 182.32 -221.63 15.37 49.01
1.00 1.56 7.60 200.04 -168.14 14.85 48.66
1.00 1.60 8. 50 203.21 -123.87 14.37 48.36
1.00 1.64 9. 20 198.85 -88.96 13.92 48.08
1.00 1.68 9.80 191.03 -61.81 13.50 47.83

1.00 1.72 10.20 181.92 -40.67 13.10 47.61
1.00 1.76 10.60 172.63 -24.06 12.73 47.41

1.00 1.80 11.00 163.67 ~-10.85 12.38 47.22
1.00 1.84 11.30 1588. 26 -0.22 12.04 47.06
1.00 1.88 1i.60 147.50 8.45 11.73 46.90

1.00 1.92 11.90 140. 37 15.59 11.43 46.76
1.00 1.96 12,10 133. 84 21.55 11.14 46.63
1.00 2.00 12. 30 127.87 26.57 10.86 46.50
1.00 2.04 12.50 122.41 30.84 10.60 46.39

1.00 2.08 12.70 117. 40 34.50 10.35 46.29
1.00 2.12 12.90 112.79 37.66 10.11 46.19
1.00 2.16 13.00 108.55 40. 41 S.88 46.09
1.00 2.20 13.20 104.64 42. 82 9.65 46.01
1.00 2.24 13.30 101.02 44.94 9.44 45.93
1.00 2.28 13.50 97. 66 46. 82 9.23 485.85
1.00 2.32 13.60 94. 54 48. 49 9.03 45.78
1.00 2.36 13.70 91.63 49. 99 8.84 45.72
1.00 2.40 13.90 88.92 S51.34 8.66 45.65
1.00 2.44 14,00 86.38 52.55 8.48 45.59
1.00 2.48 14.10 84. 00 53.65 8.31 45.54
1.00 2.52 14.20 81.76 54.65 8.14 45.48

1.00 2. 56 14,30 79. 65 55. 56 7.98 45.43
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2. 00
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2.00
2.00
2.00
2.00
2.00
2.00
2.00
2. 00
2.00
2.00
2. 00
2.00
2. 00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

2.60
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3. 00
3.04
3.08
3.12
3. 16
3.20
3. 24
3.28
3. 32
3. 36
3. 40
1.24
1.28
1.32
1.36
1.40
1.44
1.48
1.52
1.56
1.60
1.64
1.68
1.72
1.76
1.80
l.84
l1.88
1.92
1.96
2.00
2.04
2.08
2.12
2.16
2.20
2.24
2.28
2.32
2. 36
2.40
2.44
2. 48

14. 40
14.30
14.60
14.70
14.80
14.50
15.00
15.10
15.10
15. 20
15.30
15. 40
15. 40
15. 50
15.60
15.70
15.70
15.80
15.90
15.90
16. 00
10.50
11.40
12.00
12.50
12.80
13.10
13.40
13.60
13.80
14.00
14.20
14. 40
14.30
14.70
14.80
14.90
15.10
15.20
15.30
15.40
15.50
15.50
15. 50
15.50
15.50
15. 350
15.50
15.50
15.50
15.50
15.30
15.50
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77.67
75. 80
74.03
72.35
70.76
69. 25
67.81
66. 44
65. 14
63. 90
62.71
61.57
60. 49
59. 45
S58. 45
57. 49
56. 57
55. 69
54.84
54. 02
53. 23

163. 89

137. 96

121. 44

109.69

100. 75
93. 65
87.83
82.95
78.77
75.15
71.98
69. 16
66. 64
64.37
62.31
60. 43
58.71
57. 13
55. 66
S4. 30
52. 62
52,62
52.62
52.62
52.62
52. 62
52. 62
52. 62
52.62
52. 62
52. 62
52. 62

56. 39
57.18
57.85
S58. S0
39. 10
59. 65
60. 17
60.64
61.09
61.51
61.90
62.26
62. 60
62.92
63. 22
63. 51
63.78
64.03
64. 27
64. 50
64.71
-11.15
17.85
31.56
39.69
45.10
48. 96
S1l.86
54.12
535.93
S57.41
58. 64
59.68
60. 58
61.35
62.02
62.62
63. 15
63. 62
64.04
64. 42
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96

7.82
7.67
7.53
7.38
7.25
7.11
6.98
6. 86
6.73
6.61
6. 50
6.38
6.27
6.17
6. 06
3.96
S.86
3.76
S.67
S5.58
5. 49
21.25
19.91
18.87
18.00
17.23
16.55
15.94
135.37
14.85
14.37
13,92
13.50
13.10
12.73
12.38
12.04
11.73
11.43
11.14
10. 86
10. 86
10. 86
10.86
10.86
10.86
10. 86
10. 86
10. 86
10. 86
10.86
10. 86
10. 86

45,39
45.34
45. 30
45, 26
45, 22
45,18
45.15
45.11
45,08
45.05
45.02
44.99
44,97
44.94
44.92
44.89
44,87
44.85
44,83
44.81
44,79
54, 51
52. 95
51.88
51.07
50. 42
49. 87
49. 41
49.01
48. 66
48.36
48.08
47.83
47.61
47.41
47.22
47.06
46.90
46.76
46.63
46.50
46.50
46. 50
46.50
46.50
46.50
46.50
46.50
46.50
46.50
46.50
46. 50
46. 50
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2.00
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2.00
2.00
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2.00
2.00
2.00
2.00
2.00
2.00
2.00
3.00
3.00
3.00
3.00
3.00
3.00
3. 00
3. 00
3. 00
3.00
3.00
3.00
3. 00
3.00
3. 00
3.00
3. 00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

2.52
2.56
2.60
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.04
3.08
3.12
3. 16
3. 20
3. 24
3. 28
3. 32
3. 36
3. 40
1.24
1.28
1.32
1.36
1.40
1.44
1.48
1.52
1.56
1.60
l1.64
1.68
1.72
l.76
1.80
1.84
l.88
1.92
1.96
2.00
2.04
2.08
2.12
2.16
2.20
2. 24
2.28
2.32
2.36
2. 40

15.50
15. 50
15.50
15.50
15.50
15.50
15.50
15.50
15.50
15.50
15.50
15.50
15. 50
15.50
15.50
15.50
15.30
15.50
15.50
15.50
15. 50
15. 30
15.50
12.70
13. 20
13.60
13.90
14.10
14. 30
14.50
14.70
i4.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14,80
14.80
14.80
14.80
14.80
14.80
14.80
14,80
14.80
14.80
14.80
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S52.62
52.62
52.62
S52.62
S52.62
52.62
S52.62
92. 62
S52.62
52.62
52.62
52.62
52.62
52.62
52.62
S52.62
S52.62
52.62
S52.62
S52.62
52.62
52.62
S52. 62
86.94
76.67
70. 15
635. 39
61.67
58. 63
56. 07
53. 88
52.62
S52. 62
32.62
52.62
S52.62
52.62
S52.62
52.62
52.62
52.62
32.62
52.62

52,62

52. 62
52. 62
S52.62
52.62
S52.62
S52.62
52.62
S52.62
52.62

86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86.96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 396
52.29
56. 80
59. 32
61.01
62.23
63. 17
63. 92
64. 54
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86, 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96

10.86
10. 86
10. 86
10. 86
10. 86
10. 886
10.86
10, 86
10. 86
10. 86
10. 86
10.86
10.86
10. 86
10. 86
10. 86
10. 86
10. 86
10. 86
10. 86
10.86
10. 86
10. 86
21.25
19.91
18.87
18.00
17.23
16.55
15.94
15.37
15.37
15.37
15.37
15.37
15.37
15.37
15.37
15. 37
15.37
15.37
15.37
15.37
15.37
15.37
15.37
15.37
15.37
15. 37
15.37
15.37
15.37
15.37

46. 30
46. 50
46. 30
46. 30
46. 50
46. S0
46, 50
46. 50
46. 30
46, 50
46. 50
46. 50
46. 50
46. 50
46. 50
46. 30
46. 50
46. 50
46. 50
46. 30
46. 50
46. 50
46. 50
S54. 51
52.95
Sl.88
S51.07
S50. 42
49. 87
49, 41
49. 01
43, 01
49,01
49,01
49,01
49,01
49.01
49. 01
49.01
49.01
49. 01
49, 01
49. 01
49.01
49.01
49, 01
49.01
49.01
49.01
49. 01
49.01
49,01
43.01



3. 00
3.00
3. 00
3. 00
3.00
3.00
3. 00
3.00
3.00
3. 00
3.00
3. 00
3.00
3. 00
3.00
3.00
3.00
3.00
3.00
3. 00
3. 00
3.00
3.00
3. 00
3.00

Girtlti

2. 44
2.48
2,52
2.56
2.60
2.64
2.68
2.72
2.76
2.80
2.84
2.88
2.92
2.96
3.00
3.04
3.08
3.12
3. 16
3.20
3. 24
3. 28
3.32
3. 36
3. 40

14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
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52.62
S52.62
S52.62
52.62
52.62
52.62
S52.62
S52.62
52.62
52. 62
52.62
52.62
S52. 62
52. 62
52.62
52.62
S52.62
52.62
52.862
52.62
S2.62
S52.62
52.62
52.62
S52.62

86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96

15,37
18.37
15. 37
15.37
18. 37
15.37
15. 37
15.37
15. 37
15,37
15.37
15.37
15.37
15.37
15.37
15. 37
15.37
15.37
15,37
18.37
15.37
15.37
15.37
15,37
15.37

49,01
49, 01
45.01
49. 01
49,01
49,01
49.01
49,01
49. 01
49,01
49.01
49.01
49.01
49.01
49.01
49, 01
49,01
49,01
49,01
49. 01
49,01
49. 01
49,01
49.01
49, 01
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-168. 14
-10.83
30. 84
-114.18
S.24
37.34
~-73. 85
16.96
42,29
~-44. 30
25.73
46. 16
-317.350
-22.56
32. 44
49, 23
~-275. 87
-6.31
37.70
S1.72
-224,.92
6. 06



1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.36
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.36
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80

1.30
1.30
1.35
1.35
1.35
1.35
1.40
1.40
1.40
1.40
1.45
1.45
1.45
1.45
1.30
1.30
1.50
1.50
1.35
1.55
1.35
1.35
1.60
1.60
1.60
1.60
1.65
1.65
1.65
1.65
1.70
1.70
1.70
1.70
1.75
1.75
1.75
1.73
1.80
1.80
1.80
1.80
1.85
1.85
1.85
1.85
1.90
1.90
1.90
1.90
1.95
1.95
1.95

13.10
14.00
7. 40
11l.80
13. 30
14, 20
8. 20
12.00
13.50
14.40
8.90
12,30
13.60
14.50
9. 40
12. 30
13.80
14.60
9. 80
12.70
13.90
14.70
10.20
12.90
14.10
14.50
10.30
13.00
14.20
15.00
10.80
13. 20
14.30
15.10
11.10
13. 30
14.40
15.10
11.30
13. 40
14.30
15.20
11.50
13.60
14.60
15.30
11.70
13.70
14.70
15. 40
11.90
13. 80
14.70
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106. 1
83.73
198.5
140.3
100. 4
79. 85
203. 3
131.9
95. 37
76. 40
200.6
124.5
90. 87
73.31
194.1
117.8
86. 85
70. 54
185.8
111.9
83. 24
68.02
176.9
106.6
79. 99
65.74
168.2
101.9
77.04
63.66
159.8
97.62
74.36
61.76
152.0
93, 73
71.92
60.01
144.8
90. 19
69.67
58. 40
138.2

'86. 96

67.61
56. 81
132.1
84. 00
63.71
33. 32
126.3
8l1.28
63. 94

41. 88
53. 77
-175.73
15.63
43. 27
33. 47
-133.31
23. 19
48, 06
56.91
-98. 64
29.24
S0. 38
58. 13
-70. 93
34. 1S
52. 33
59. 18
-48.91
38.21
>3.99
60. 09
-31.36
41.58
55. 41
60. 89
-17.28
44. 42
S56. 65
61.58
~-3. 87
46. 84
57.72
62. 20
3. 46
48. 92
58. 66
62.75
11.17
50.71
59. 50
63. 24
17.61
52. 28
60. 24
63. 68
23.02
53. 65
60.90
64.08
27.62
S54. 86
61. 45

12.38
10.60
18.87
14.85
12.38
10.60
18. 87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14,85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
18.87
14.85
12.38
10.60
i18.87
14.85
12.38
10.60
18.87
14.85
12.38

47.22
46. 39
51.88
48. 66
47.22
46. 39
S51.88
48. 66
47.22
46. 39
51.88
48. 66
47.22
46. 39
S51.88
48. 66
47.22
46. 39
Sl.88
48. 66
47.22
46. 39
51.88
48. 66
47.22
46.39
31l.88
48. 66
47.22
46. 39
S51.88
48. 66
47.22
46. 39
S1.88
48. 66
47,22
46. 39
S51.88
48. 66
47,22
46, 39
51.88
48. 66
47.22
46. 39
Sl.88
48, 66
47.22
46. 39
S5i.88
48. 66
47. 22



2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1,32
1.56
1.80
2. 04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2. 04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2,04
1.32
1.56
1.80
2.04

1.95
2.00
2.00
2.00
2.00
2.05
2.05
2.05
2.05
2.10
2.10
2.10
2.10
2.15
2.15
2.15
2.13
2.20
2.20
2,20
2.20
2.25
2.25
2.25
2.25
2.30
2,30
2. 30
2.30
2.35
2.35
2,35
2.35
2. 40
2.40
2. 40
2. 40
2. 45
2.45
2.45
2.45
2.30
2.50
2.30
2. 30
2.55
2.55
2.55
2. 35
2.60
2.60
2.60
2.60

15. 40
12.00
13.80
14.80
15.50
12. 20
13.90
14.590
15.50
12.30
14.00
14.90
15. 40
12. 40
14.10
15.00
15.40
12,50
14.20
15. 10
15. 40
12.60
14.20
15.10
18. 30
12.70
14.30
15. 20
15.30
12.80
14.30
15. 20
15.20
12.90
14. 40
15. 20
15.20
13.00
14. 40
15. 20
15.20
13.00
14.50
15.10
15.10
13.10
14.50
15.10
15.10
13. 20
14.60
13. 10
15.10

137

S54. 24
121.4
78.77
62. 31
S52. 62
116.7
76. 46
60.79
52.62
112.4
74.31
S59. 37
52.62
108. 4
72.32
58.04
52.62
104.7
70. 46
56. 80
52.62
101.3
£8.72
53. 64
52.62
98. 17
67.10
S54. 54
52.62
95. 23
63. 38
53.51
52.62
92. 30
64. 15
52.62
52.62
89.94
62. 80
52.62
52.62
87.55
61.353

'52.62

52.62

85,31

60. 34
S52.62
52. 62
83. 21
59. 20
52. 62
52,62

64. 44
31.56

55.93

62.02
86. 96
34. 96
56. 89
62. 31
86. 96
37.91
57.74
62. 95
86. 96
40. 49
58. 51
63. 35
86. 96
42.735
59.21
63.71
86. 96
44,76
59. 84
64. 05
86. 96
46. 54
60. 42
64. 36
86. 96
48. 13
60.94
64. 64
86. 96
49, 35
6l1. 42
86. 96
86. 96
S50. 84
6l1l.87
86.96
86. 96
31.99
62. 27
86. 96
86. 96
S53. 05
62.65
86.96
86. 96
54. 00
63. 00
86. 96
86. 96

10.60
18.87
14.85
12.38
10. 86
18.87
14.85
12.38
11.14
18.87
14.85
12.38
11.14
18.87
14.85
12.38
11.43
18.87
14.85
12.38
11.73
18.87
14.85
12. 38
12.05
18.87
14.85
12.38
12.38
18.87
14.85
12. 38
12.38
18.87
14.85
12.73
12.73
18.87
14.85
13.10
13.10
18.87
14.85
13.10
13.10
18. 87
14.85
13.50
13. 50
18,87
14.85
13.50
13. 50

46, 39
S51.88
48. 66
47.22
46. 50
51.88
48. 66
47.22
46. 63
S51.88
48. 66
47,22
46.63
51.88
48. 66
47.22
46.76
S1.88
48. 66
47.22
46. 90
S51.88
48. 66
47.22
47.06
S5l.88
48, 66
47,22
47,22
S1.88
48, 66
47,22
47.22
S5l.88
48. 66
47. 41
47.41
S51.88
48, 66
47.61
47.61
S1.88
48, 66
47.61
47.61
S1.88
48, 66
47.83
47.83
S51.88
48. 66
47.83
47.83



1.32
1.56
1.80
2.04
1.32
1l.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
2.80
2.04
1.32
1.56
1.80
2.04
1.32
1.36
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32

2.65
2.65
2.65
2.65
2.70
2.70
2.70
2.70
2.75
2.7S
2.75
2.75
2.80
2. 80
2.80
2.80
2.83
2.85
2.85
2.85
2.90
2.90
2,90
2.90
2.95
2.95
2.95
2.95
3.00
3.00
3. 00
3. 00
3.05
3.05
3,035
3.0S
3. 10
3.10
3. 10
3. 10
3.15
3. 15
3.15
3. 15
3. 20
3. 20
3.20
3. 20
3.25
3. 23
3.25
3. 25
3.30

13.20
14.60
15.00
15.00
13.30
14.70
15.00
15.00
13.40
14.70
14.90
14.90
13. 40
14.70
14.90
14.90
13. 40
14.80
14.90
14.90
13.350
14.80
14.80
14.80
13.50
14,80
14.80
14.80
13.60
14.80
14.80
14.80
13.60
14.70
14.70
14.70
13.70
14.70
14.70
14.70
13.70
14.70
14.70
14.70
13.70
14.60
14.60
14.60
13.80
14.60
14.60
14.60
13. 80
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81.23
S58.13
52.62
S2.62
79.37
57.12
S52.62
S52.62
77.61
56. 13
52.62
52,62
7S5. 96
55. 23
S52.62
52. 62
74.39
S54. 36
S52. 62
52.62
72.90
353. 53
S52.62
S52.62
71.49
S52.62
52.62
52.62
70. 15
S2.62
S2.62
52.62
68, 88
52.62
S52. 62
52.62
67.66
S52.62
52.62
52.62
66. 51
52.62
S52.62

52,62

635. 41
52.62
52. 62
52.62
64, 35
52.62
52.62
52.62
63. 34

54. 88
63. 32
86. 96
86. 96
55.68
63.62
86. 96
86. 96
56.41
63. 90
86.96
86. 96
S57.09
64. 16
86. 96
86. 96
57.71
64. 41
86. 96
86.96
S58. 29
64.64
86. 96
86. 96
58. 83
86. 96
86.96
86. 96
59. 32
86. 96
86.96
86. 96
59.79
86. 96
86. 96
86. 96
60. 22
86. 96
86. 96
86. 596
60. 62
86. 96
86.96
86. 96
61.00
86. 96
86. 96
86. 96
6l.36
86. 96
86. 96
86. 96
61.69

18.87
14.85
13.92
13.92
18.87
14.85
13.92
13.92
18.87
14.85
14,37
14.37
i8.87
14.85
14.37
14,37
18.87
14,85
14.85
14.85
18.87
14.85
14.85
14.85
18.87
15.37
15. 37
15.37
18.87
15.37
15.37
15.37
18.87
15.94
15.94
15.94
i1a.87
15.94
15.94
15.94
18.87
13.94
15.94
15.94
18.87
16.55
16.55
16. 55
18.87
16. 55
16.55
16. 55
18.87

S51.88
48. 66
48.08
48. 08
S1.88
48. 66
48. 08
48. 08
51.88
48, 66
48. 36
48. 36
S51.88
48. 66
48. 36
48. 36
S1.88
48. 66
48, 66
48, 66
Sl1. 88
48, 66
48. 66
48. 66
S51.88
439. 01
49.01
439.01
S51.88
49,01
4S8, 01
49.01
51.88
49. 41
49. 41
49. 41
51.88
49. 41
4S5, 41
49. 41
S51.88
49. 41
49. 41
49, 41
51.88
49. 87
49. 87
49, 87
51.88
49, 87
49. 87
49. 87
S51.88



1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56

3. 30
3. 30
3. 30
3.35
3.35
3.35
3.35
3. 40
3. 40
3. 40
3.40
3.45
3. 45
3. 45
3. 45
3. 50
3. 50
3.50
3. 50
3.55
3. 55
3. 55
3.55
3.60
3.60
3. 60
3. 60
3.65
3.65
3.65
3. 65
3.70
3.70
3.70
3.70
3.75
3.75
3.75
3.75
3.80
3.80
3.80
3.80
3.85
3.85
3.85
3. 85
3. 90
3.90
3. 90
3. 90
3.95
3.95

14.50
14. 50
14,50
13.80
14.50
14.50
14.50
13.80
14.50
14.50
14.50
13.90
14. 40
14.40
14. 40
13.90
14. 40
14.40
14. 40
13.90
14. 40
14. 40
14,40
13.90
14.30
14.30
14. 30
14.00
14.30
14. 30
14.30
14.00
14.30
14.30
14,30
14.00
14.20
14.20
14.20
14.00
14.20
14.20
14,20
14.00
14.20
14.20
14,20
14.10
14.10
14,10
14.10
14.10
14.10
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52.62
352.62
52.62
62.38
52.62
52.62
52.62
61. 46
S52.62
S2.62
52.62
60. 57
52.62
S52.62
S52.62
59.72
52.62
52.62
S52.62
58.91
52.62
52.62
S2.62
58. 13
52.62
52. 62
52.62
57.37
S52.62
52.62
52. 62
56. 65
52.62
52.62
52.62
53.95
52.62
52, 62
S52.62
53. 28
S52.62
S52.62

52,62
54,63

S2.62
52.62
52.62
S54. 00
S52. 62
52.62
52.62
53. 40
S52.62

86. 96
86.96
86. 96
62.00
86. 96
86. 96
86.96
62. 30
86.96
86. 86
86. 96
62.57
86. 96
86.96
86. 96
62. 84
86. 96
86. 96
86. 96
63. 09
86. 96
86. 96
86. 96
63. 32
86. 96
86. 96
86. 96
£63. 54
86. 96
86, 96
86. 96
63.76
86. 96
86. 96
86. 96
63. 96
86. 96
86. 96
86.96
64. 15
86. 96
86. 96
86. 96
64. 33
86. 96
86. 96
86. 86
64.50
86. 96
86. 96
86. 96

. 64.67

86. 96

16.55
16.55
16.55
18.87
17.23
17.23
17.283
18.87
17.23
17.23
17.23
18.87
17.23
17.23
17.23
18.87
17.23
17.23
17.23
18.87
18.00
18.00
18.00
18.87
18.00
18.00
18.00
18.87
18.00
18.00
18.00
18.87
18.00
18.00
18,00
18.87
18.87
ls8.87
18.87
18.87
18.87
18.87
18.87
18.87
18.87
i8.87
l8.87
18.87
la.87
18.87
18.87
i18.87
18.87

49, 87
49, 87
4S. 87
S51.88
30. 42
S50. 42
S50. 42
51. 88
S50. 42
S50. 42
S0. 42
51.88
S0. 42
S50. 42
S50. 42
S1.88
50. 42
50. 42
S50. 42
51.88
51.07
S51.07
51.07
51.88
51.07
51.07
51.07
51.88
S51.07
51.07
S51.07
51.88
S51. 07
51.07
51.07
Sl.88
51.88
51.88
51.88
51.88
S51.88
S51. 88
S1.88
Sl.88
51.88
51.88
51,88
Si. 88
S51.88
S51.88
Sl.88
S51.88
S51.88



1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.536
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80

3.95
3.95
4. 00
4.00
4,00
4. 00
4,05
4.0S
4. 05
4,08
4. 10
4,10
4.10
4. 10
4,15
4. 15
4.15
4,15
4. 20
4. 20
4. 20
4,20
4. 25
4.25
4,25
4.23
4, 30
4,30
4, 30
4,30
4. 35
4. 35
4.35
4.35
4. 40
4. 40
4. 40
4. 40
4. 45
4. 45
4. 45
4.45
4. 30
4. 50
4. 30
4, 50
4,55
4,35
4.35
4,53
4. 60
4,60
4. 60

14.10
14.10
14.10
14.10
14. 10
14.10
14.00
14,00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
13.90
13.90
13.90
13.90
13.90
13. 90
13.90
13.90
13.90
13.90
13,90
13.90
13.80
13. 80
13.80
13. 80
13.80
13.80
13. 80
13.80
13.80
13.80
13.80
13.80
13. 80
13.80
13, 80
13.80
13.70
13.70
13.70
13.70
13.70
13.70
13.70
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S52.62
S52.62
52. 62
S2.62
S52.62
S52.62
52.62
52.62
52.62
52.62
52.62
S52.62
52.62
52.62
52.62
52.62
S52.62
52.62
52.62
52.62
52.62
S52.62
52. 62
S2.62
S52. 62
52.62
52.62
52.62
S52. 62
52.62
52. 62
52. 62
S2.62
52. 62
52.62
S52.62
S52. 62
52.62
52.62
52. 62
S52.62
S52.62

- 52.62
'52.62

92. 62

52,62

52.62
52.62
52.62
S52.62
52.62
52.62
32. 62

86. 96
86. 96
86,96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86, 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86. 96
86.96
86. 86
86. 96
86. 96
86. 96
86. 96
86.96
86. 86
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86.96
86. 96
86.96
86. 96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96

18.87
18.87
19,91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.91
19.81
19.91
19.91

19.91

19,91
i19.91
19.91
19.91
19,91
19.91
19.91
19.91
19.91
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.235
21.25
21.23
21,25

51.88
51. 88
52.95
52.95
52.95
52.95
52.95
52.95
52.95
52.95
52.95
S52.95
52.95
52.95
52.95
52.95
52. 95
52. 95
52.95
S52.95
52,95
52.95
S52. 95
S2.95
52.95
52. 95
54. 51
54. 51
54. 51
S54.51
S54. S1
54. 51
54. 351
S54. 351
54. 51
S54. 51
54.51
54.51
54. 51
S54.51
S54.51
54.51
S4. 51
54.51
54. 51
S54. 51
54. 51
54. 951
54.51
S54. 51
54. 51
54.51
54.51



2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1l.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2,04
1.32
1.56
1.80
2.04

4.60
4. 65
4.65
4,65
4.635

4'70

4.70
4,70
4,70
4.735
4,75
4.73
4.75
4.80
4,80
4. 80
4.80
4.85
4.85
4,85
4.835
4,90
4, 90
4. 90
4,90
4,95
4. 93
4,935
4.95
5. 00
5. 00
S.00
3. 00
S5.05
5. 05
3. 05
5.05
S. 10
S5.10
5.10
5. 10
5.15
5. 15
5.15
5.18
5. 20
S.20
5. 20
5. 20
S.25
S.25
S. 25
5. 23

13.70
13.70
13.70
13.70
13.70
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
13.60
138.60
13.60
13.60
13.50
13.30
13.50
13.560

13. 50

13.350
13.50
13.50
13.50
13.50
13.50
13. 50
13. 50
13. 50
13.50
13. 50
13. 40
13. 40
13. 40
13. 40
13. 40
13. 40
13. 40
13. 40
13.40
13. 40
13. 40
13. 40
13.30
13.30
13.30
13.30
13.30
13.30
13.30
13.30

is61l

S52.62
52.62
52.62
52. 62
S52.62

92.62

52.62
S52.62
52.62
52.62
S52.62
S52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
S52.62
S52.62
52.62
S52.62
52.62
S2.62
52.62
52.62
52. 62
52.62
S52.62
52.62
52.62
52. 62
52.62
52.62
52.62
S2.62
S52. 62
S52. 62
52.62

'52.62

S2.62
52.62
S52.62
52.62
52.62
52.62
S52.62
52.62
52.62

86. 96
86. 96
86. 96
86. 96
86. 96
86, 96
86. 96
86. 96
86. 96
86&.96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86, 96
86. 96
86. 96
86. 96
86, 96
86. 96
86. 96
86, 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86.96
86. 96

21.25
21.25
21.25
21.25
21,25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.23
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.235

54. 51
S54.51
54.51
54.51
54, 51
54.51
54,51
54.51
54.51
S4.51
54. 51
54.51
54.51
54. 51
54,51
54.51
54.51
54.51
54. 51
54. 51
54.51
54.51
54. 51
54,51
54,51
S4.51
54.51
S4.51
54,51
54,51
54.51
54.51
S4. 51
54.51
54.51
S54. 51
54.51
54,51
54.51
54.51
54.51
54. 51
54.51
54. 51
54.51
54. 51
54.51
54.51
54, 51
54. 51
S54.51
54. 51
54.51



1.32
1.56
1.80
2.04
1.32
1.56
1.80
2. 04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.536
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1,32
1.56
1.80
2.04
1.32
1.56
1.80
2.04
1.32

5. 30
5. 30
3. 30
5. 30
5.35
5.35
5. 35
S.35
S. 40
5. 40
S. 40
5. 40
5. 45
S. 45
5. 45
S.45
S. 30
S. 30
5. 50
5.50
S5.55
5.98
S5.55
5.88
5. 60
5. 60
5. 60
5. 60
5.65
S. 63
3.65
3. 65
S5.70
35.70
3.70
5. 70
5.75
S5.75
5.75
S.75
5.80
5. 80
3. 80
5. 80
5.85
S. 83
5. 85
5. 85
5. 90
S.90
S.90
5. 90
S5.95

13.30
13.30
13.30
13.30
13.30
13.30
13.30
13.30
13.20
13. 20
13.20
13. 20
13.20
13. 20
13. 20
13.20
13.20
13.20
13. 20
13. 20
13.10
13.10
13.10
13.10
13.10
13.10
13.10
13. 10
13.10
13.10
13.10
13.10
13.10
13.10
13.10
13.10
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13.00
13. 00
13.00
13.00
13.00
13.00
13.00
12.90
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S52.62
S52.62
S52.62
52.62
S52. 62
52.62
S2.62
32.62
52. 62
S52.62
S2.62
S52.62
52.62
S52. 62
52.62
S52.62
52.62
52.62
S52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
52.62
S2.62
S52.62
52.62
S52.62
52.62
S52. 62
S52.62
52.62
52.62
S52.62
52.62
S52.62
52.62
52.62
52.62

52,62

S52. 62

'52.62

52.62
S52.62
52.62
32. 62
S2. 62
52.62
52,62
52.62

86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86, 96
86. 96
86. 96
86. 96
86.96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 86
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96
86. 96

21.25
21.23
21.25
21.25
21.25
21.25
21.23
21.23
21,25
21.25
21.25
21.25
21.25
21.28
21.25
21.25
21.25
21.25
21.25
21.28
21.25
21.258
21.2S
21.25
21.25
21.25
21.25
21.25
21.23
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21,25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25
21.25

S54.51
54. 51
54,51
S54. 51
54.51
54,51
S4.51
S54. 51
54.51
S54.51
S54. 51
54,51
S54. 51
S54.51
54. 351
S4.51
54. 51
54.51
54.51
S54. 51
S54.51
54.51
S54.51
54.51
S54. 51
54.51
54.51
S54. 51
54.351
S54. 51
54. 51
54. 51
S54. 51
S54. 51
S54. 51
54.51
S54.51
S4.51
S54.51
S54.951
S54.51
S54.51
S4. 51
S54. 51
S4.31
S4.51
S4. 51
S54. 31
S54.51
S54. 51
S54.51
S54. 51
54. 51



1.56
1.80
2.04
1.32
1.56

5.9S5
S. 95
3. 95
6. 00
6. 00

glriltd

12.90
12.90
12.90
12.90
12.90
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52.62
S52.62
52.62
52.62
32.62

86. 96
86. 96
86.96
86.96
86.96

21.25
21.25
21.25
21.25
21.25

S54. 51
54. 51
S54. 51
S54.51
54. 51

—— o ———————— o ——— — T —— oy ————- " —— -~ — " ———



17.8
16.6
15.4
14.2
13.1
11.9
19.7
9.3
§.3
1.1
2.9
i.8
3.6
2.4
1.2
0.0

AN (DB)
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YSHR = |
HIPE
HIE
=
~T —
// = |
/ ///
a8 1
/
/
/
|
/
|
|
N R TR R R A R A R

NOISE (DB)
90008920 TRANSTISTORUNUN 4.0 6kz ICIK

YSUR « BAGLI GURULTU-KAZANC EGRiLERI
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900089%aa TRANSiSTORUNUN 4.0 Ghz icin
GURULTUYE BAGLI VSNR-KAZANC EGRiLERI

Freq = 1.56 (DB)
Freq = 1.80 (DB)
Freq = 2.04 (DB)
e —
~——
//j/’ o —
) 3 ;
VSHR




. - - . .
™~ <o o on o bt | [ -]

™ e =~ eon
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90008300 TRANSiSTORUNUN 4.0 Ghz tecin
KAZANGA BAGLI VSWR-GURULTU EGRiLERi

GAIN = 16.00 (DB)
TRt
\
\
1
\
\
WA
WA
V1
AN
NEAN
\ N
NEAN
NN
\\
RN
L2 1.60 2.00 2.40 2,80 3.20
- NOISE (DB)
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4. BGLoM

SONUGLAR VE YORUM

Elde ettigimiz verilerden gézlediimiz sonuglara

agsafidaki tabloda toplayalim :

Trs. ismi VSWR GUGRULTG (DB)| KAZANG (DB)
9000894AA 1 -3 2 - 3 14 - 1S
N72089AA 2 -3 .1.5 - 2 12 - 13
NE68035A 1 -2 3 - 4 S - 10

Tablodan da goérildiijfi gibi NE68035A +transisto-
rinn wvswr’ 1 diusik fakat glriltist yliksektir ve
buna rafgmen elde edilebilecek waksimum kazang diJer-
lerine nazaran daha disiktiir. 900089AA Transistoriiniin
hem gliriltiisi fazla hemde vsvwr ’ 1 yiiksek olwmasaina
rafmen kazancida diJerlerine nazaran daha fazladair.
N72089AA +transistériiniin ise glrdltisii dislik , vswr’ 1
yiksek ve kazancaida orta seviyededir. Kuvvetlendirici
dizayncaisi vswr-gliriiltii-kazang parametrelerinden birin-
den veya ikisinden fedakarlik yaparak diferlerinden
maksimum verimi elde etmeye ¢alaisacaktar,

Elde ettifimiz efrilerden kazancin parametre
vswr ve giriltinin defisken olduffu efrilerin profra-
min bizim belirledifiwmiz kazang deferlerini elde ede-
memesinden dolayi yaraim kaldaiini goriiyoruz. Bu olaya

dizeltmek igin analiz esnasinda vswr ve glrilti
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defisim araliklarinain daha yakin alainmasai gerekmekte-
mektedir. Bu islemlede analiz siiresini vuzatmis oluruz.
Daha detayli analiz yapilacafi =zaman dedisim
araliklara programin digine girilerek azaltilabilir.
Fazla detayli olmayan analizler igin elde ettifimiz

sonuglar ve efriler yeterli olacaktair.
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i : VGWR-KAZANC-GUROLTG EGRILERT
2 : SMITH HBAGI EGRILERT
ESC : LIKIS

BMITH
ABAGINA /

2 EGC

1 3

1 : YEWI PARAMETRE GImisi
2 : KUTOPHRHEDEKT VERILER
3:g4 soN Cizim

£5C = 5T MEN

1[ 2
5 VE GOR(LTD PRARAMETRE- 5 VE GUROLTO PRERAMETRE-
LERINT KLAUVEDEN GIRIN{ LERINI KﬁTﬁPRﬂﬂEDEﬁ SEC.

I ]

gUET /J\“‘
“'""xgsm.suz xaaam.>

HAYIR
1 : VEWR PARRMETRE
KOSULSUZ KARARLI DURLM lxusuu.u KARARLI DURUM 2 : KAZAND PRRAMETRE
3 : plriiLrd  PASAMETRE
2 DEGERLERL ICin cizimuer
ESC : CINIS
I
USWE : 1~ ARASINDA . GURGLYD : FMIN-FMIN+2 [D8] 1 2 3
RRASINDA DEGISivOR . BU DERISim DEGERLERINDE T
Her ini pueuM ICispE GeRexii FoRmOLLER V3WE PRERMETRE} IKRZAKC PRRAME. Eﬂﬁuﬁ PARRMET.
HESABLANIYOR. GURULTU~KRZANL | | VSWR-GLURULTY KAZANC-VSIWR
T 1 [ ]

VSWR-KAZANG-GOROLTE PREAMETRE
LERINE BRGELI BULUNAN SONUC-
LAR DOSYALARDR DEPOLANIVOR

Sekil . 14 Programin USWR-GURULTU-KAZANC Parametrelerine
bagh kismunin algoritmast
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SMITH
ABABI

"—

1 : YENI PRRRMETRE Girisi
2 : KiT{PHANEDEKILERT SEC.
3 : ENSOH  [izim

ESC : ANR MERD
ABR ESC 1 3
[]

MERIYE . . .
3 FREXANS DEEERI irin
PRRAMETRELERL GIRIN

d 2 |

PARAMETRELERL KLAVYEDEN GIRIN| |PRRAMETRELERT KITIPHRMEDEH SECIN

HRYIR .

mausier

EVET
KOSULSUZ  KARABLIMI
\?
HRYIR
KOSULSUZ KARARLI DURUM KOSULLU KARARRLI DURUM
1
O) 2
N T

]

SECILEN FREKRMS DEGERLERINDE VERILEM PRERMETRELERE VE
PELIPLENEN GSARTLARA GORE EGIRIS [INIS EMPEDANSLART VE
BUNLARIN SMITH RBAGI UZERINDE GOSTERILECEKLERT Konepid

NATLAR HESAPLANIVOR VE OOSVACDH ODEPOLRNIVOR-

EN 5O0M RNALIZDE DOS-
YADA DEPOLRHAN VERI-
LER DKUNUYDR.

SMITH RBRGI VE RERK ZERINDE . TRANSISTIRIN
I FREKANS OEGERE Icin Giris CIKIS EmMPE-

DRNSLART  CIzivivoe.

Sekil . 15 Programda: Smith Abag iizerinde , transistoriin giris
ve Gikis empedanslarinin  hesaplandig:i kisim.



KOSULSUZ KRRARLI OURUM Irin
MAKSIMUM KAZANC OLASILIGY
MEVCUTTUR . BU DURLMDA  MAK-
Sistt KAZANC ORIRESININ

MERKEZI 2cOmay HESAPLANIR.

YRARICAPTI nrg = 0 dir.

UYGUN GIRIS VYE CIKIS SON-
LANDIRMALART 25 + 2L HESAPLANIR
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*)
1

KOSULLL KRRRRLI DURUM ICIN
MAKSIMUM KRZAMC OLASILIRI
MEVCUT OLMAVASILIR. BU DU~
FUMDR KARARLILIY DRIBESINTY
MERKEZI Zos VE VARICAPI
rs HESAPLANIR . BU SHRTLAR

RLTINDA KAZANCI MAKSIMUM
YRPACAK KAZRML DRIREsiniy

MERKEZI ZcOmay. VE YRRICA-
PI rgmay. HESAPLANIR.

Sekil'. 16 Programda , transistiriin kosullu veya kosulsuz

kararl: durumlar: igin gerekli hesaplamalarin

bulunduféu kisim.



1)

2)

3)

4)

5)

6)

7)

KAYNAKLAR

DARBAND MiKRODALGA TRABSiSTORLU YUKSELTEG

TASARIM FORMGLIZASYONU

MACIT GUGNES /ISTANBUL

MiKROWAVE ENGINEERING
DAVID MN.POZAR

University of Massachusetts at Amherst

PEN PLOTTER
MP 4000 SERIES

COMMAND SET REFERANS MANUAL

TURBO PASCAL 6.0

FARUK GUBUKGU

TURBO PASCAL

BAHATTIN BAYBURAN

ASSEMBLY

BAHATTIN BAYBURAN

MiCROWAVE AMPLiIFIERS AND OSiLLATORS
C. GENTiIiLE

MCGRAW - HiLL , N.Y , 1987



SZGEGMiS

1970 12MiT doumluyum . 1Ilk ve orta efitimimi
fzmit’ te bitirdikten sonra lise efitimimi Izmit
Endiistri Meslek Lisesi Elektronik Bdlimiinde 1987 yalandsa
tamamladim. Ayni yi1l {niversite sinavlarainda YILDIZ
GNIVERSiITEST KOCAEL:f MOUHENDiSLiK FAKGLTES: ELEKTRONiK
ve HABERLESHME MGHENDiSLi&: B6lUminld kazandim . 1991
yili bahar dfneminde okuldan mezun oldum. Ayni yail
gliz ddneminde YILDIZ TEKNiK ONiVERSiTESi ELEKTRONiK
ve HABERLESME Bilim dalinda Yiksek 1lisans sinavinai
kazandaim . 1992 Ekim ayinda Tezime basladaim o tarih’
ten bu yana Tez ¢aligwmama devam ediyorum . Ayni za-
manda GO&lciik Endistri Meslek Lisesi Bilgisayar B&li-
milnde OFretmenlik yapiyorum. Fransizca ve iIngilizce

biliyorum.
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