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TESEKKUR
Bu tezin hazirlanmas: sirasinda Onerilerinden istifade ettifim saym hocam
Prof. Dr. Halit Pastac1 ' ya tegekkiir ederim.



OZET

Bu tezin hazrlanmasinda tek kath amplifikatorler Gizerinde durulmugtur. Bipolar
transistor, jfet, mosfet ve artinimug mosfet clemanian kullamlarak olugturulabilecek
amplifikatérierin analiz ve tasarimlanmn rahathkla yapiimasi amaglanmmgtir. Yukandaki
dort elemandan herbirisi igin ortak emetdr, ortak baz ve ortak kollektSrli baglantilar ayn
ayn ele almmugtir.

Amplifikatérlerin analizi sirasmnda transistdrierin dc egdeger devresi ve hibrit =
modeli kullamimmstir. Herbir model i¢in dc analiz yapildiktan sonra kazang ve empedans
ifadeleri ¢ikanimmgtir. Pascal dili le yazlan bilgisayar programmda sézkonusu herbir
baglanti igin analiz ve tasanm hesaplan yapilmmgtir. Program tiim segenekleri ieren bir
meni ile desteklenerek kullamiciya kolayhk saglanmmgtir.



ABSTRACT

While this thesis has been prepared , the main subject is the amplifiers which
consist of one transistor. The goal is to easily analize and to design the amplifiers which
can be composed of bipolar transistors, jfets, mosfets and enhanced mosfets. For each of
the four elements above, the different connections with the common collector, the
common gates and the common emitters are seperately examined.

During the analyses of amplifiers, equivalent dc circuits of transistors and hybrid
n models have been used . After dc analises of each models advantage and empedance
equations have been derived. The programming language used in this program is pascal.
In this computer program, for each connections, design and analyses computations have
been done. This program has been supported by menus of every choise. This makes easy
to use this computer program.



1. GIRIS
1.1. Transist6r

Transistdrler akim kontrol elemam olarak kullamlan yan iletken elemanlardir.
Transistorlerin pek ¢ok cesitleri olmaklia beraber bipolar transistor ve alan etkili transistér
olmak fizere iki ana gruba aynhrlar. Bipolar transistérier npn ve pnp tipinde olabilir. npn
tipi bir transistor birbirinden gok ince p tipi bir yan iletken tabaka ile aynlan iki n tipi yan
iletkenden olusur. pnp tipi transisidr ise iki p tipi yan iletken arasmna bir n tipi yan iletken
yerlegtirilmesiyle olugan bir diizendir. Her iki transistérde de aradaki yan iletken tabakaya
baz, diger yan iletken tabakalardan birisine emetdr Gbiiriine kollektor denir.

Alan etkili transistSrler ise bir yan iletkenin iginden akan akmmn bir elektriksel
alan yardim ile kontrol edilmesi prensibine dayamriar. Kisaca FET diye amlan alan etkili
transistorier iki sinifa aynliriar : Jonksiyoniu alan etkili transistér ( JFET ) ve MOSFET
ler. Alan etkili transistdrler gok biiyiik girig direncine sahip yan iletken devre elemanian-
dir. Bipolar transistérlerie genellikle FET lere gbre daha fazia kazang saglanabilir. Fakat
bunlarm giriy direngleri kiigiiktiir. Aynica MOSFET ler yapmmlanmn kolayhgy ile beraber
digital tiimdevrelerde bir yan iletken parcacifa daha c¢ok sayida cleman sigdgrmaya
elveriglidirer.

1.2, Amplifikatorier

Amplifikatdr, bir ijaret kaynag tarafindan girigine verilen giig, qikigmdan alinan
igaret glicline gore daha kii¢ik olan, yani gii¢ kazanci saglayan bir devredir.

AmplifikatSrierin temel 6zeflikleri gii kazanci saglamak oldugu halde v, nin

V;den biiylik olmas1 halinde yahut bu Gzelliin Gnemli oldugu hallerde devreye gerilim
amplifikatéri yahut I, nin I; den daha biyiik olmasmin nemli oldugu hallerde devreye

akim amplifikatéri denir. Fakat daima bir giic kazanci mevcuttur.

Herhangibir transistér i¢in akim, gerilim ve giig kazanci ayn ayn hesaplanabilir.
Bu kazanglan smrastyla A;, Av ve Ap ile gOsterirsek

=i, Av=qk, Ap=g sekiinde ofur

Genel olarak A; ve Avfrekansa bagh bityiikliklerdir. v,in genliSi sabit tutulup
frekansi degigtirilirse Vo, nin genlifi ve V, ile V, arasindaki faz farki degigir. Akim veya
gerilim kazancinin pek fazla degismedigi frekans bandi o amplifikatoriin normal kullanma
balgesidir. Bu frekanslar i¢in Av ve A; yaklagik olarak reeldir ve giig kazanc



Ap = A;Av yazilabilir.

Amplifikatrierde amaca gore gesitli baglants gekilleri kullamlabilir. TransistSriin
baz ucu hem giris hem de ¢ikigta ortak ise ortak bazlh baglant, emetSr ucu girig ve gikista
ortak ise ortak emet6riii baglantt denir. Ortak kollektdriti devrede ise yiik direnci kollek-
tor yerine emetdre baglamr.

Ortak emetoria devrede yiiksek akim ve giic kazancs, iyi bir gerilim kazanci ile
orta degerde giriy ve ¢ikiy empedans: elde edilir. Ortak bazh devrede orta degerdi gerilim
kazanc: elde edilip giri§ direnci kiigiiktiir. Ortak kollektdrifi devrede ise gerilim kazanci 1

den kiiciik olup ¢ikis empedans: kiicliktiir.



2. TEK KATLI AMPLIFIKATORLERIN ORTA FREKANSLARDAKI ANALIZI

Bu bélimde bir transistérlii tek kath amplifikatdriin analizi incelenecektir.
Bipolar transistér, fet ve mosfet kullanilarak olugturulabilecek olan devrelerin algak
frekanslarda, orta frekanslarda ve yiiksek frekanslardaki gerilim kazanci, akim kazanci,
giic kazancy, girig ve ¢ikig empedansian ayn ayn hesaplanacaktir.

2.1. Bipolar Transistdrili Amplifikatériin Analizi

Tek katht ortak emetdriii amplifikatGriin kazang ve empedans hesabma gegme-
den dc ¢aliyma noktasimn bulunmas: gerekir. Bulunacak bu ifadeler ortak baz ve ortak
kollektorlit ifadeler icin de gegerlidir. Ortak emetdrliit devrenin sekil 2.1.b de gosterilen
dc kutuplama devresi ve yaklagpk esdeger devresine bakarak asagidaki esitlikleri
yazabiliriz.

Vih= Rth +1p +RBBIB +Vo+Rp(p +1¢)

v
Ic = Baeln +IcEO + R

0 S S o AW
BB Bao O BacRo |
Vih =Ry +Rpp +Re)Ig +Relc + Vo

RiytRp+Rg Ry +Rpp+RE
—_———ee 2V iy — (——————— 2 - R =Vg -
BdcRo ( Bde Ellc=VYo

Ry +Rpp+REg . v
B *CEO th
de

Rg Rg Rg
- 1\ BN~ = —E
e Bcho) CE+(Rc+Rg+ Bdc)lc VCC'*‘BchCEO

Yukandaki iki egitlikten Vg ve I ¢dzillr. Hibrit 7 modelindeki parametre-
lerin hesabr i¢in:
Bipolar transistoriin Vg —Ip egisi diyot egrisine benzemektedir.

Ig = Ipo(edVBEMKT _ 1y = 15 cQVBE/KT  yamabitir,
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Sekil 2.1

a. Tek kath ortak emetorili amplifikatér devresi.
b. Ortak emetdrlii amplifikatériin de kutuplama ve egdeger devresi.



i
gm = v Jycg =0

diyottaki iletkenlife benzeyen bu ifade ic ile vy, arasmdaki dinamik iletkenligi
gostermektedir.

1 VCE IBO quBElnkT

Ig= Bd PaiC™ Bd Bao CEO ~ Bdc Ro

- Vpg/nkT VcE
Ic = Baelpoe® " BE™" +Icpo + =

_ e
gm = Vbe -!VCE::O

aVBe/nkT

I = ByelBO +Icgo

_ e

_ g __9
gm = Vbe ~Q@ ~ Vbe  nkT Bae

IgoedVBE/KT

q . .
gm = irdc ~1Iceo)

I akim npn transistSriinde pozitif pnp de ise negatiftir. gmise daima pozitif degere
sahiptir. Bundan dolay1

_ q P
gm_g-k—,r—,llc-—Ichl n=1 ve T=25°Cigin

gm = 38.92!1(; -Icro I olur.

Ortak emetdrlii baglant: icin sekil 2.2.b deki orta frekans egdeger devresinden

Vo
A'='v— . V';:=—Vi

Vo=-gmVa(rg/Rc/Ry)=-gmVi(rg/Rc/Ry)



Ayj = -gm(rg/Rc/R)

Rpp =Rip =R /Ry

(o G c
R ! u 2
e ( —nee—o e o
. \ - JN M LAY
reg Coomi Ve ',:(’d’
I -~ Rom V!}
v,(:.) v, RS Ry Re R,

(@)

(b)
Sekil 2.2

a. Ortak emetSriis amplifikatoriin kiigik igavet egdeger devresi.
b. Orta frekans egdegeri.

_ (ra/Rp)
VI - Vs Rsﬁ'(rn//RB)
V‘
Avs=V°"V° L_a Vo

Vs V; Vg ViV



1'1t/ /RB
Avs = Avi R ralRp.

Avs = —em(r /R /R, )EE%%E
Z;= ‘I’—ll

Z;=rxn/Rp

SRR

Ap = \;.Zf = Aydy = (Avi)z-é

den
Vg =V
_ 1 -gm(Rc/Ry) ,
Vo= —VﬁLgm + Tq +(Rc//RL) (Rc//RL
V.
Zi = ~I—1‘ = RE//I'n//Zr
' R, - E
o= L rgRe/Ry) M =
T~ Bm rd+2(Rc/Ry) '
":(9 Vi $Rg
| rgHRo/Rp)
Z RE//]';:/' -
égm r '
rqg+2(Re/Ry) e
. Sekil 2.3
V i . - .
Avs = —\7% = Aviﬁs—_l}z—i a. Tek kath ortak bazh amplifikator devresi

b. Orta frekans egdegeri.
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Sekil 2.4

a. Tek kath ortak kollekt6rlii amplifikatdr devresi.
b. Orta frekans esdegeri.

Io _ VoRp . Z

Ap==2 = 2L Ay ol

1= = VizZ; Ry,
~Volo _ ., 27%i
Ap =y =) gy

Isc Eml rg+Ro/Ry)]

Ortak kollekt6r baglantth devrede gekil 2.4.b deki egdeger devre yardimyla

kazang ve empedans hesabi agagida yapilmistr.



Z; =Rp/lrn +zr)

Vo=raly » gmVr=gmraly = Bolp

Vo=(y+Boly)Ry

- Vo _ :
Zr—-i;—(BO‘Pl)RL

v, , ;
Zi=4= Rp/{ rn+(1+Bo)Ry |

1

A . ___..YQ Zr = (1+BO)RL
TV TR L (4Bo)R

Lo VoRy . Zi

Volo 2 Z;
P~V vidi = (Ayi) R,
Zo = rd//RE

2.2. Jfet Veya Antilnmg Mosfetli Amplifikat6riin Analizi

Fetli amplifikatérde de kazang ve empedans hesaplarindan &nce dc devrenin dc
analizinin yapiimas: gerekir. Bu amag igin sakil 2.5 i kullanabiliriz. n kanalh jfet i¢in;

2
I = Dl (Ve = Vo Vi — DS
D=D| (Vgs - Vp)Vps ——

Ipss=Ip (Vps=-Vp , Vgs=0 ig¢in)

Doyma bélgesinde ¢absma icin = Vpg =2 Vgg - Vp olmas1 gerekir.
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Sekil 2.5 Ortak emetdrlit ve JFET igeren amplifikatdriin dc kutuplama devresi.

Vps 2Vgs - Vp  igin smur defer olarak Vpg=Vgg-Vp  ahmabilr.

Vgs—Vp)?
Ip = D[(VGS -VpXVgs - Vp)- 5—915-2—1’)—}

Ip=2(Ves-Vp)*, (Vps2Vgs-Vp Ve VpsVgssO isin)

I
b~ 1Dss

D 2
Iplvgg=0=Inss = 5-Vp)* , V2
P

I . .
Ip= -—?;S-S—(VGS ~—Vp)2 . Vpg=2Vgs—-Vp ve VpsVigg<0 icin

Vps = Vpp -Rplp -Rsslp

I
ID = _______Dst (VGS - Vp)2

Vo
2 2 IlpVp
Vie-2VpVae +VE - 22 =
GSTTPYGST TP T Ipgg

2 2 Ip
A=4VE -4VE(1 — —2—
p =4Vl Ipss

2 Ip
A=4V5——
PIpss
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()

Rp Rt§ Vm:

(b)

Sekil 2.6
a. Jfet iceren ortak emetorii bir amplifikatdr devresi.
b. Orta frekans egdegeri.

Ip
ZVp + ZVp E-SE'
Vgs = 3

Vgg s Vp  olmasi gerektifinden

Ip
Vs =Vp-Vp

dip : »
Bn = o lq  seklinde yazlabilir




Ip=-"22(v5s-Vp)2  idi Ip yerineip, Vg yerine vgg konularak

I
)
Vp

. I
ip= ——(Dgs vGgs — Vp)2
V;
P

21
gm = —-—D-zs—s—(VG_s - Vp: elde edilir.
v
P

Bulunan bu degerler ortak emetdr, ortak baz ve ortak kollekt6rlii devreler igin aynen

kuilamlacaktir.
Ortak emetdrlii amplifikatériin kazang ve empedans ifadeleri sekil 2.6.b deki
esdeger devre yardimryla hesaplanabilir.

Vo = -gmVa(Rp/RL) = -emV;(Rp/Rr.)

A\
Ay = —g— =-gm(Rp//Ry)

Vl
AwoYo _VoVi , _Rp
¥TVs T V; Vs VIRg+Rp

Rp
Ays = —mm(RD//RL)

Sekil 2.7.a daki ortak bazh amplifikatériin orta frekanslardaki bagmtilan da
devrenin sekil 2.7.b deki orta frekans egdegerine bakarak agagidaki gibi ¢ikaniabilir.



(b)
Sekil 2.7

a. Ortak bazh fetli amplifikatSr devresi.
b. Orta frekans egdegeri.

Ay = gm(Rp/RL)
Z; =Rgg//1/gm

N
Avs = A“Rs‘kzi

Z.
Ar=Avig,

Zo=Rp
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R,
+
+
¥ % v,
(a)
s Lo
+V, - oy
R“ RI.$ ya
<
L Vy
l-) »-
(b)
Sekil 2.8

a. Bir adet jfet kullamlarak gergeklestirilmig ortak kollektdrli amplifikator.
b. Orta frekans egdeger devresi.

Ortak kollektorlii baglant i¢in de gekil 2.8.b den benzer gekilde
R; =Rss/Ry

Vo=gmVaRy =gm(V;~ Vo)Ry

A = Vo _ ngi,
Vi 1+ngi
V.
Z;=—+=R
17 B
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Zo = Rssf/l/gm

2.3. Artinloms Mosfetli Amplifikatdriin Analizi

Artirirmg mosfet kullamilarak gergeklestirilen amplinin orta frekanslardaki apalizi
jfetli ampli e tamamen aym oldugundan dc analiz igin gerekli olan bagmtilarm

cikanimasiyla yetinilecektir.

Artmimg mosfette doyma ve omik bdlgeler arasindaki smr Vps=Vgs-VrT

i 2
_ Vbs
Ip=X (Vgs - V1)Vps— }

_ (Vgs - V)2
Ip=K (Vs - V1)iVgs - V1)- —-QS—Z—T—
L

Ip= .12§.(sz ~V1)2, Vps2Vgs-V ve Vgg2 V1 iin
Ro
Vo=VopRx;0  Ves=Ve-Rsshh

Vps = Vpp -Rp +Rss)Ip
Hibrid © parametreleri ise,

ip= %‘(Ves -Vr)%, VpszVgs-Vr Ve Vgs=Vr



- _4p
8m = Fvog-@ =K(Vas - V1l

sm=K(Vgs-VT)

16
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3. TEK KATLI AMPLIFIKATORUN ALCAK FREKANSLARDAKI ANALIZI

Orta frekans analizinde kisa devre edilen kuplaj ve kopriileme kapasiteleri algak
frekanslarda etkili oldugundan bdyle bir sadelegtirme yapilamaz. Amplinin algak frekans
analizinde hedef koge frekanslarm bulmak olacaktir.

3.1. Bipolar Transistérlii Amplifikatériin Alcak Frekans Cevabi

Amplifikatérii gekil 3.1. deki algak gegiren bir RC devresine benzeterek algak
frekans cevabmm inceleyebiliriz. $ekildeki algak geciren RC devresinde gerilim kazanct

Vo _ _Rp 1

sz—‘?;-Rp-FRs 14- 1 dir.
JwCs(Rp+Rs)
Alt kesim frekansinu
1 seklinde gdsterirsek

WL = ®p+RsCs

Rp 1

A= TR T
W

seklinde olur.

Sekil 3.1 Alcak geciren bir RC filtresi.
Ortak emetorlii bipolar transistdriit amplinin sekil 3.2.a da gosterilen egdeger
devresinde 3 adet kapasite bulundugundan gerilim ifadesi

1 ]
Av=Avo—w T —— dir.
(== (1= (1-—=5)
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WC1, WC2, WCE devrede sadece C;,Cy veya Cp  varken bulunacak kose

frekanslandir.
Bilindigi gibi alt kesim frekans: orta frekans kazancimn 1/J2  katma diigtiigi frekans

deeridir. kazacm 1//2 katma diigmesi igin kazang ifadesinin paydasmdaki ifade y2
ye esit olmahdir. Bilgisayar ile yapilan analizde iterasyon ile payday: 2 yapacak olan w

degeri dolayistyla wy_ kolayhkla bulunabilir.

Ancak kazang ifadesindeki woy wop ve wep  degerleinin bulunmast gerekir. Bipolar
transistorlii ve ortak emet6rii devre igin C1,C2 ve CE nin gérdiigii egdeger direngleri

gekil 2.3 deki basitlestiriimis devreler yardimiyla kolayca bulunabilir.

C1 in gordiigh direng (Rs + Rp//rn)

C2 nin gbrdigii direng R~ + Ry,

CE nin g6rdiigi direng ise RE,//‘I*%R—?IPLEL
9]

kondansatdre ait kdge frekansmmn ifadesini yazarsak

dir. Bu egdeger direngler yardunzyla herbir

1
(rn+Rs//Rp)
e 2
RE‘/ Borl ]C

1 1
w el ’ w T bt te——— 5 w -
Cl™TRe+Rp/hm) [Cy * 2~ ReRy)Cy ” "CE [

bulunur.
Sekil 2.2.b de gdsterilen ortak bazh ampli i¢in de aym metotla

o1 1 _ 1
Cl=®RetZ)C1 * "CZTRoRLIZ ° "C~ RpMranBorRs/Rg)IC

W

Ortak kollektériti amplifikatoriin sekil 2.2.c deki egdeger devresine bakarak
benzer sekilde

w. ifadeleri bulunur. Z; ve Z, ortafrekans

- 1 - 1
ClI=ReZ)CT > "C27 RevzoX2
lizi
sirasmda hesaplanan giris ve ¢ikiy empedansiandir.
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+
VO
(b)
. R, C/’ e cz
-_w—{\ » "v‘vAv - ,{
. V= AN
+
v(z) P
‘CD R' oV RE;: RL V,
T T
| ! -
e
2, —t— . 1‘__2‘
(¢)
Sekil 3.2

a. Ortak emetoriii bipolar transistriii amplinin algak frekans eydegeri.
b. Ortak kapih bipolar transistdriii amplinin algak frekans esdegeri.
¢. Ortak kollektorlii bipolar transistorlii amplinin algak frekans egdegeri.



O S

oS
©
x
-]
AN
]
1~
~AAA
k¥
W
. *i":

(b)

C,

R, L + V, - o ICI
\ - —1
i Ry Rss RL$
‘- yl’ 9
(c)
Sekil 3.3

a. Ortak emet6rit fetli amplinin algak frekans egdegeri.
b. Ortak kapili fetli amplinin algak frekans egdegeri.
¢. Ortak kollekt6rlii fetli amplinin algak frekans egdegeri.



21

3.2. FET & Amplifikat6riin Alcak Frekans Cevab

Bipolar transistorlii devrede oldugu gibi Fet li amplifikatérde de orta frekans
analizi yapihrken kapasitelerin etkileri ihmal edilmigti. Algak frekanslarda bu kapasiteler
etkili olmaktadir. Fet li amplifikat6riin C1, C2 ve Css kapasitelerini de igeren orta frekans
egdeger devresi ortak emetdrli, ortak bazh ve ortak kollektoriii baglantilar igin gekil 3.3 de

gOsterilmistir. Egdeger devrelerden
Ortak emetdrlit baglant igin;

_ | B 1
Cl= Ws+Rg)Cl * "C2™ Rp+RL)C2

w ve

Wy = 1
C2 = TRes/i(1/gm) |Css

Ortak bazh baglant igin;

w = 1 w =—-—-—-——-1 W =——-—-1
Cl ™ TRs+Rss/ligm)IC1 * ~C27 ®p+R)C2 * S5~ RpCSS

Ortak kollekt&rlii baglant icin de;

-1 r aff
WCl = (Rs+RB)Cl ) (Zo = Rss//l/gm) elde edilir.



4. TEK KATLI AMPLIFIKATORUN YUKSEK FREKANSLARDAKI ANALIZ{

Orta frekans analizi srasmda agik devre edilen Cy, ve Crx kapasiteleri  yitksek
frekanslarda etkili olmaktadr. Algak frekans analizine benzer gekilde amplinin yiiksek

frekans egdeger devresini yiiksek gegiren RC devresine benzetilerek analiz yapilacaktr.
Sekil 4.1 de gosterilen yiiksek gegiren RC devresinden

Rs R.fuR’

(@) th)

Sekil 4.1 Yiiksek geciren bir RC filiresi.

—- VO - Rp 1 dil'
Vs Rp+Rs 1+jWCp(Rs//Rp ’

_ 1 . )
W= ReRo)Cr Rp)Cp konularak bu esitlik diizenienirse

=D 1
Rp#Rs Iim

A olur.

4.1. Bipolar Transistorii Amplifikatoriin Yiiksek Frekans Cevab:

Tek kath amplifikatériin yiksek frekans esdeger devresinde iki adet kapasite s6zkonusu

oldugundan
Ay = Avo

1 .
—i———— $cklinde olur.
(Mg X o)



Sekil 3.2. de gsterilen eydeger devrelerden ortak emetoriii ampli igin,
Cr nin gordigh direng R = ra// rx + (Rp//Rs) ]

Cy, nin gbrdgh direng Ry = Ri' +R;(1 + ngi)

Ortak bazli devrede,

Rg+rx

Rz =/ , Rg=Rs/Rg

1+gmRg

rx(BoR | ~rx)

RP:I'X+R]’:‘+ ;
rx+rx{Bo+ 1)Rg

Ortak kollektorli baglantida
Re+Ry , ’
Rr=rta/——= , Rg=rx+{Rp/Rs) , Rp=Rp/Rg
1+ngL

Ru= R;//Lrn +(Bo+ l)R’LJ
Bu direnglere karsibik gelen kose frekanslan ise

1 &, .
ch - RT[C”[ ] ch. e Rucp’ $€khndedlr.

4.2. FET li Amplifikatérin Yiksek Frekans Cevabi

Yukanda takip edilen yola benzer sekilde gekil 4.3 de gdsterilen fetli amplifika-

toriin egydeger devresinden ortak emetérit devrede
Cgs in g6rdigh direng Res = Rs//Rp
ng nin gordiigi direng Rgd = Ri‘ +(1 +ngL)R;
Ortak kapili devrede
Rgs = Rs//Rss//l/gm
Ryq =Ry =Rp/Ry,

Rs+Ry,

Ortak kollektorlii devrede ise Rgs = .
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Ortak i o yiiksek frekans eydegeri.
5tlii bipolar transistdrlih amplinin yi = .
B O e eipolne fimin yiiksek frekans eydegeri.

b. Ortak kapiht bipolar transistorli amp

¢. Ortak kollektorlit bipolar transist6riii amplinin yiksek frekans egdegeri.



(¢)

Sekil 4.3
a. Ortak emetorii fetli amphinin yiiksek frekans egdegeri.
b. Ortak kapih fetli amplinin yiiksek frekans egdegeri.
¢. Ortak kollekt6riii fetli amplinin vilkksek frekans egdegeri.
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Rgyd =Rs =Rs/Rp
Bulunan Rgs ve Rgq direngleri kullanilarak

__ 1 __ 1
VO = RpCy ’  VCHT Rl oM
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5. TEK KATLI AMPLIFIKATORUN TASARIMI

Onceki boliimlerde direng ve kapasite degerleri belli olan tek kath bir amplifi-
katSriin ortak emetor ortak baz ve ortak kollekiorli baglantilar igin kazang ve empedans
degerleri ile alt ve {ist kesim frekanslan hesaplandi. Burada ise istenilen kazanc, girig ve
¢ikis empedans1 ile kége frekanslanm elde etmek i¢in diren¢ ve kapasitelerin hangi
degerlerde olacag: hesaplanacaktir.

5.1. Tek Kath Bipolar Transistrli Amplifikatoriin Tasarmm

Ortak emetérlii baglant igin;
R yaklagik Zo a esit alinabilir.

7z
Ays = gm(Rc//RL)'ﬁ-;&E den

_ Avys
gm = Z; olur.

(RCX/RL) Rs“l‘Zi

I'g= Bo/gm , Ig= gm/38.92

Vee =Rele +REIg + Vg

Vee=VRe+ VR + Vg  dir

ilk tasanm igin Vo = VR almabilir. Béylece VRE = (Vec —Relc)/2  olur.
Rg=VRe/Ml, Iy=I/By. oldugu gbzéniine aimarak

Z,=tx/Rg Ve Ays=gm(Rc/Ry )ﬁéz ifadelerinde yukandaki degerler
kullamiip ahnan neticeler istenilen degerlerle karsilagtinhr. Z; istenilen degerden kiigiik
¢ikiyorsa rx veya Rp nin bityiiltimesi gerekir. Eger Avs istenilen degerden kiigiik
¢ikryorsa R¢ direnci artinlarak Avs istenilen degere yilkseltilebilir. Sayisal bir 6mek ile
yukandaki metodun uygulamasim yapabiliriz.



Omegin Avs > 100, Z; > 3kQ, Zo > 4kQ, Rs = 1kQ ve Ry = 10kQ iin ortak

emetdriii bir amplifikat6r tasariayalim.
R¢ = Zo = 4kQ segelim.

gm = —1%— = 46.67mmho
4N02+

Bo = By = 120 ise
rn = 120/46.67 = 2.57kQ
Ic = gm/38.92 = 1.2mA

VRE =(Vee -Rele)2 |, V=20V Vg =0.65V abrsak

20-4-1.12
Vgg = 2= =T76

v
RE = — &= 6.33k Iy = 1.2/120 = 10uA

Ig; = 50Ig oldugu kabul edilirse

= YoomVRE=Vo _ 20-7.6-05 _ >3 51

Ry TRy - 05

_ YRe+Vo _ 764065 _
2710 05001 16.83kQ

Ry, = Rp = 23.5//16.83 = 9.8kQ

Z; = rallRp = 2.57//9.8 = 2.03kQ

gorildugi gibi Z; istenilen degerden kiigiktiir. Bu durumda R yi artirarak gm i
azaltabiliriz. Dolayistyla rx direncinin artmasim saglayarak Z; yi istenilen degere
yiikseltebiliriz

Rc = 8kQ segersek

gm = 30mmbho, rx = 4kQ, I¢c = 0.77mA

Rg = 9%kQ Iy =6.4uA, Ig; =50-T, =0321 mA
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20-6.92-0.65
R = 20200 - 38 72k

6.92+0.65
Ry = S22 - 24.03kQ

Rp =R/Ry = 14.83kQ
Z; =rn/Rg = 3.15kQ

Avs = ~30(8//10)—>12 1331§ z=-1012

ZO—ZRc:SkQ

Bu degerler istenilen degerlere uygun oldugundan amplinin kazang veempedans
hesab1 tamamlanmig olur. Ortak baz ve ortak kollektorlii devreler icin de benzer yakla
simlar ile tasamm yapilabilir. Burada bir Gmek de ortak baz baglanuh amph igin
verebiliniz.

Avs 220, Z;<20Q, Zo = 5kQ, Rs=50Q, Ry =35k Ozelliklerini saglayacak ortak
bazhi bir ampli tasarlayalum.
Yine R¢ = Zo = 5kQ alalim.

gm= —20—— =28 mmho
(5//5)20+50

Bo=Bygc =120 vernlmig olsun.

rn—lzzTo-429kQ
28 _
Le=5355=072 mA

Vpg= 25072 g

82 _ _072 _
Rp=535=1139 kQ, Ly=753=6 uA
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Ig1 = 50, = 0.3 mA,

Ry =28208 =33 o, Ry=2Z=30k0

Ry, =Rp =38//30 =16.76 kQ

1 1 _
Zi = RE//I'n//-g—ﬁ- = 11.4//4.29//58— =35Q

Goriildtgii gibi Z; istenilen deferden bityiiktir. Bu durumda gm i artirmak

veya
Rg yi azaltmak gerekir.

2 =35 =036kQ >Z; dir. Bu durumda R nin azaltimas: Z; ve fazla tesir
etmeyecektir. O halde R¢ azaltilarak 2 kQQ segilirse

gm = 49 mmbho, rn:%:g,% kQ

49
Ie= 38.07 =1.23 mA,

VRE - 20-2-1.23 =8.77, RE 7.13kC2, Ib =

= = 10.2pA

Ig1 =501 =0.513mA

_ 20-8.77-0.65 8.7740.65
R = 2BIL00 - 206240, Ry=ELER0 - 1873k

Rp =9.81kQ

)
Z; RE//r;,;//——— =7.13/2.45//-5 79 = 20Q

Avs = 49(2”5)2—62+()756 =20

bulunan bu sonuglar uygun oldugundan tasanm tamamianmmg olur. ikinci agamada
istenilen koge frekansim elde edebilmek igin Kkapasitelerin hesabma gegebiliriz.
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Amplifikatrin algak frekans analizi yapihrken devrede bulunan Gi¢ kapasiteden herbiri
icin bir kige frekansi bulunmugtu. Ortak emetdr, ortak baz ve ortak kollekiGr baglanti
amplifikatrierin herbirinde bir kapasiteye ait frekans daha etkin olmaktadir. Tasarnmmn
basglangicinda alt kesim frekansin hesabinda en ¢ok etkili olan kége frekansimn alt kesim
frekansina egit digerierinin ise buna gdre 5-10 kat daha kiigiikk oldugunu kabul edebiliriz.
Ortak emetdriii devrede wp frekans: en gok etkili oldugu igin

WCE =W, W1 =WL/10, weo=wp/10 kabul edelim. Bolim 3.1 deki ifadeler

vardimiyla

1
Renwy,

| -
WCE—- RthCE DCE-

w

Io !

1= 1 =C | =
[Rs+Rp/frm) JC [Rs+(Rp/irm) |1k

1 1
W Erm a0 =

Elde edilen degerlerle kontrol yapilir. Ortak emetSr baglantih devrede w -~ koge

frekansi, alt kesim frekansimn tesbitinde en etkin kose frekansi oldugundan Cg nin
degeri uygun yonde degistirilerek istenilen wy degerine ulagthr. Yukanda ortak emetdriii
devre i¢in verdi§imiz 6rnekte wy, < 1000 rad/s olmas: istenmig olsun. Alt kesim frekans
orta frekans kazancmm —lg-kannadﬁsﬁlgﬁ deger olduguna gore,

7
Av = Avo Rz -1“'(:2 Weh ifadesinde paydamn genliginin J2 olmasi
A-j= - -~

gerekir. yukandaki fadenin paydasmda W1, Weo, Weg Yerine konulup payday 2
yapacak w degeri sayisal analiz yollarmdan biri kullamlarak 1018 rad/s bulunur. Halbuki
bizden w < 1000 rad/s olmasi istenmigti Bu durumda wcg yi bir miktar kigiltmek
gerekir. weg = 950 rad/s alip iterasyon yenilenirse w=970 rad/s bulunur. Bu ise uygun
bir deger oldugundan bu degerler yardimiyla C1, C2 ve CE yi hesaplayabiliriz.

- 1073 _
Ci= [T+ 148300 - =¥
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C __ﬂ_)i_-osép_p
27@®+100100

- 1073 _ . .
Cg= [9// T(1/14.83) ]950 =25.9uF bulunur. Bundan sonra amplifikat6riin st

121
kesim frekansinm hesabma gegebiliriz.

Amplifikatoriin yiiksek frekans analizinde goriildiigi gibi yiiksek frekans esdeger
devresinde Cp ve Cy, olmak izere iki adet kapasite bulunmakiadir. Dolaysiyla kazang
ifadesi

1 .
Av = Avo - — seklinde olur.
(L+jrre XL +iwgr)

Burada da yapilacak iglem algak frekansda oldugu gibi paydayi 2 yapan w degerini
bulmak olacaktir. Kataloglarda belirli bir V ., degeri i¢in Cy; niin degeri verilir. Buradan

Cuo hesaplanarak V , nin farkh degerleri igin Cy, hesaplanabilir. w>wyy olmast

istendigine ve Cy de belirlendigine gére Cn ye ¢esitli degerler vererek paydayi 2
vapan Cgx deferi bulunabilir. Yine ortak emetdrlil devre igin verdifimiz birinci drnege
donelim. wyg > SMRad/s olmas: istenilmis olsun. Kuilamilan transistdr i¢in katalogdan
Vep = 4.35V igin Cy =2 pF verilmi ise:

Cpy=— silisyum transistorlerde V,; =0.8V , nise 1/2 ile 1/3

arasindadir.

(ST

H

—9.1n0~12 435
Cuo=2-107"~(1+ 03 ) 5pF bulunur.
Smegimizde
Vb =VcE—VRE =6.92-0.65=6.27 A%

Cu=—319"2 _ 168 oF bul
w= ——-—-———I- = ], p unur.
e

Ry = (Rc/RL) = 8//10 = 4.44kQ
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Rg=ra/1x +(Rp/Rg)] , rx=20Q igin;

Rg = 4/[0.02+(14.83/1)] = 0.77kQ
Ry =Ry +Rg(l+gmR; )= 4.44+0.77(1 + 30 - 4.44) = 107.77kQ

-3
WCu ™ —_ 10 =35. Mrad/s
B RuCu 107.77-1.68-10-12

kazang ifadesinde w = wyy ve we, =35.52 MRad/s degerleri yerlestirilerek payday1 2
yapmak igin iterasyon yapilirsa w,_=15.8 Mrad/s bulunur. Buradan

r=—2>l 7  Rg=Rg=077kQ idi
R“WCE

-0 _
Cr= 577155 = 82 PF bulunur.

Bipolar ransistérier igin Cx —Cy arasmdaki bagntryr gbsteren

Cr= \—i,“-;- ~Cy ifadesinden W =358 MRad/s bulunur.

Oyle ise wig = SMRad/s elde edebilmek i¢in kullanilan transistérde W = 358 MRad/s
olmahdir.

5.2. Tek Kath Fetli Amplifikat6riin Tasarmm
Avs 210, Rg=1kG, Rp =10kQ, vp=-3, Ipgs=10mA, Z; =200kQ

Zo = 10kQ igin ortak emetSr baglanth bir amplifikatdr tasarlayahm.

Z; ‘g
Avs = sm@Rp/Ry gy i

Ortak emetérii devre igin  Rpy = Zo = 10kQ  ahmabilir.

gm = Avs = 10200 =3 mmho
1 10//5) ==~
(RD//RL)RS+Zi (10//5)

200+1
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2
gm = gfs(VGs—Vp) olduguna gore ;
D

3= “—31)92—(\7(;5 +2) , Vgg=-0.65V

I
Iy= 3SS(VGS Vp)2= - 42( ~0.65+2)2
o

I4=2mA

Ry egesn
RSSId + VGS = VG’ = R1+R") VDD e§1tl1g1m kullanarak

Rgs = &%@- yazlabilir. Ortak emetril ve fetli amplifikatdr igin Ry = Z;
R =co ahnabilir. Bu durumda;

Rgg = .”\I”dﬁ =28 20325k  bulunur.

Bu ampilifikatdr i¢in wy, < 500 rad/s ve wyg = 20 MRad/s i¢in uygulama yapahm.

wy, alt kesim frekansim bulmak i¢in devredeki C1,C, ve Cgg kapasitelerini
gbzbniine almak gerekir. Bipolar fransistérii amplinin tasanminda uygulanan aym
yontemle

1
(1"3 w )(1"".] W XI‘J W )

Av = Avo

ifadesinde payda J2 ye esitlenip w mn istenilen degere ulagmasi igin wgg € Uygun

degerler verilip gerekli hesaplar yapilir.
we1= 30 rad/s , wop =50 rad/s ve W =500 rad/s ahnarak iterasyon yapilisa

payday1 /2 yapmak i¢in w =510 rad/s butunur. Bu sonug istenilen degerden biiyi
Bu durumda wrgg  biraz kiigiltiilerek 450 rad/s ahmrsa w=461 rad/s igin payda J2 ve
esitlenmis olur. w=461 rad/s uygun bir deger oldugundan kapasitelerin hesabma
gegebiliriz.

Boliam 2.2 deki ifadeler yardimiyla



_ 1 ___ 1073
C1= Rs+Rpwey - (1+200).50 - O 1HF

_ 1 __ 1073
Ca= Rp+RLIWCy | (10+10):50 1uF

Css = ——1 - 10;3 = 13.54F
(Rss/iggWess (0325013450

wyy list kesim frekansinin istenilen degerde olmasi igin Wps Ve Wepq degerlerini
bulmak gerekir. Katalogdan ng =2 pF oldugu kabul edilirse bolim 3.2 deki ifadeleri

kullanarak
Rgd = RL +(1+ ngL)RS )

Ry =Rp/Ryp = 10/10=5kQ , Rg=Rg/Rp = 1/200= 0.995kQ
Rgg=5+(1+3-5)-0.995=20.92kQ

= 23.‘MRad/s

W d: 1 = 1
C8d ™ RpyCoq  20.92.2.10-12

konularak wgg =47.5 MRad/s bulunur.

= —L_ ifadesi
WCes = ReCon ifadesinden de

D T [ . pt
Cgs = RgsWCgs = 0995975 =21 pF bulunur. Bdylece amplifikatdriin tasarum

tamamlanmg olur.
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6. TEX KATLI BIR AMPLIFIKATORUN ANALIZ VE TASARIMINI YAPAN
BILGISAYAR PROGRAMI

{ ANA PROGRAM }

uses crt,graph,ampli;

var

dos :file of real;

doskont, jl, j2 :Byte;

chl,ch2 :Char;

x1,x2 sinteger;

da:string[12];

s:string[4];

strl:string[255];

ch:char;

rll,r21,rl,rc,rd, re,rs,r0,rbb,vec,v0, bde, bdcmin, bdcm, b0,
bOmin, bOm, icel,avi,avs,avs0,zi,zi0,ai,ap,z0,z00,rb,gm,
rp,rth,idss,vp,vdd,rs s,kkl,vi,w,wcl,wc2,wce,wz,wcp,
wemu, wess, we,wl,cl,c2,¢3,ce,css, rgs, rgd, tgs, tgd, t,wh,
tp, tm, cgs, cgd, cp, cmu, cmul, rx, vce, vcb, vre, vth, vds, vgs, id,
z,ic,recl,i b,irl,kok,keb,kebl,keb2:real;
i,j,k,kl:integer;

const
ins:byte=0;kayit:byte=0;ilkchar:byte=0;dosk:byte=0;iptal
:byte=0;

dabuf:string[12]="'"';
d:byte=1;f:Byte=1;£f0:Byte=0;e:Byte=1;b:Byte=1;c:Byte=1;
kk:real=50;il:Byte = 1;i2:Byte = 1;j3:Byte = l'

rk:Byte = 0;rl:Byte = 0;r2:Byte = 7 r3:Byte = 7;
r4:Byte = 0;r5:Byte = 7;r6:Byte = 0;r7:Byte = 7;
r8:Byte = 0;km:byte = O;fm:byte = O;dm:byte =0;
dmm:byte= O0;em:byte = 0;bm:byte = 0;

Label oku,okuu, son;
PROCEDURE Dcbipolar;
var
P.49,r,S8,yY,z:real;
BEGIN
rb:=paralel(rll,r2l);rth:=rb+rbb;vth:=vcc*r2l/(rll+r2l);
if rO0=-1 then begin p:=1;s:=0;end
else begin
p:=l-re/bdc/r0;s:=-(rth+re)/bdc/r0;end;
:=rc+re*(bdc+l) /bdc;r:=vcc+re*icel/bdc;
:=(rth+re)/bdc+re;z:=(rth+re)*icel/bdc-v0+vth;
vece:=(y*r-q+*z)/(p*y-g*s);vcb:=vce-v0;
ic:=(s*r-p*z)/(s*q-p*y);
gm:=38.92%ic;
rp:=b0/gm;
if £=1 then begin
window(47,3,79,23);
clrscr;
if (vce<v() then
begin
textcolor(15+blink);
writeln('Transistdér doyma bdlgesi disinda');
textcolor(7);
end;
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writeln('rth="',rth:4:2,' kQ');
writeln('vth="',vth:4:2,' V');
writeln('Vce="',vce:4:2,' V');
writeln('Ic =',ic:4:2,' mA');
writeln('gm =',gm:4:2,' mmho');
writeln('r',chr(210),"' =',rp:4:2,' kQ');
end;

END;

PROCEDURE Dcfet;

var

pP.,g.,r:real;

BEGIN

if b=3 then rd:=0;

if rk<>1 then rb:=paralel(rll,r2l);

if rk=1 then rb:=r2l;

p:=rss*idss/sqr(vp);q:=1-2*rss*xidss/vp;

if rk<>1l then r:=rss+*idss-r2lxvdd/(rll+r2l)

else r:=rss*idss;

if rss=0 then vgs:=0 else

begin

vgs:=(-q+sqrt(q#q-4*p*r))/2/p;

if (vgs>0) or (vgs<vp) then vgs:=(-g-sqrt(g*g-

4%*p*r))/2/p;

end;

id:=idss*(vgs-vp)*(vgs—-vp)/(Vvp*vp);

vds:=vdd-(rd+rss)*id;

vgs:=vp~-vp*sgrt(id/idss);

gm:=2%xidss*(vgs-vp)/sqr(vp);

if £=1 then begin

window(50,4,79,23);

clrscr;

if ((vgs>0) or (vgs<vp) or (vds<vgs-vp)) and (k=1) then
begin
textcolor(1l5+blink);
writeln('FET doyma
bblgesi disinda');
textcolor(7);

end;

writeln('ID =',id:4:2,' mA');
writeln('VDS=',vds:4:2,' V');
writeln('VGS=',vgs:4:2,' V');
writeln('gm =',gm:4:2,' mmho');

end;
END;
PROCEDURE dcarttirilmis;
var
vg,p,q,y:real;
BEGIN

if b=3 then rd:=0;
if rk<>1 then rb:=paralel(rll,r2l);
if rk=1 then rb:=rll;
p:=rss*kkl/2;
:=l-rss*kklxvt;
if rk=1 then y:=rssxkkl*sgr(vt)/2-vdd
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else y:=rss*kkl#«sqr(vt)/2-vdd+r2l/(rll+r2l);
vgs:=(-q+sqrt(qg#*q-4*p*y))/2/p;
if (vgs<vt) or (vgs<0) then

vgs:=(-g-sqrt(g*q-4*p*y))/2/p;

id:=kkl*sqr(vgs-vt)/2;
vds:=vdd~-(rd+rss)+id;
gm:=kkl*(vgs-vt);
if £=1 then begin

window(50,4,79,23);

clrscr;

if ((vgs<vt) or (vgs<0) or (vds<vgs-vt)) and (k=1) then
begin

textcolor(15+blink);

writeln( 'FET doyma bdlgesi disinda');

textcolor(7);

end;
writeln('ID="',id:4:2,' mA')
writeln('VDS=',vds:4:2,' V'
writeln('VGS=',vgs:4:2,' V'
writeln('gm=',gm:4:2,"' mmho

-

’

.

’

).
I3

end;
END;
PROCEDURE ofbipemt;
BEGIN
dcbipolar;

zi:=paralel(rp,rb);
if rd=-1 then begin z0:=rc;avi:=-gm*paralel(rc,rl);end
else begin z0O:=paralel(rc,rd);
avi:=-gm*paralel(paralel(rd,rc),rl);

end;

avs:=avi*zi/(rs+zi);

ai:=avi#zi/ri;

ap:=avixavixzi/rl;

if £f=1 then begin

writeln('Avi=',avi:4:2);
writeln('Avs=',avs:4:2);
writeln('Zi =',zi:4:2,"' kQ');
writeln('Ai =',ai:4:2);
writeln('Ap =',ap:4:2);
writeln('Z0 =',20:4:2,' kQ');
end;

END;

PROCEDURE ofbipbaz;

BEGIN

dcbipolar;

if rd=-1 then begin
avi:=gmxparalel(rc,rl);zi:=paralel(paralel(re,rp),1l/gm);
z0:=rc;
end

else begin
avi:=(gm+(1-
gmsparalel(rc,rl))/(rd+paralel(rc,rl)) )*paralel(rc,rl);
zi:=paralel(paralel((rd+paralel(rc,rl))/
(rd+2%paralel(rc ,rl))*(1l/gm),rp),re);
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z0:=rc~(l-gmxparalel(rc,rl))/
(gm*(rd+paralel(rc,rl))) #*rc;
end;
avs:=avi#zi/(rs+zi);
ai:=avi*zi/rl;
ap:=avi#avixzi/rl;
if £=1 then Begin
writeln('Avi="',avi:4:2);
writeln('Avs=',avs:4:2);
writeln('Zi =',zi%1000:4:2,' Q');
writeln('Ai =',ai:4:2);
writeln('Ap =',ap:4:2);
writeln('Z0 =',z0:4:2,"' kQ');

End;
END:
PROCEDURE ofbipcol;
BEGIN
dcbipolar;

if rd=-1 then begin
zi:=rp+(1l+b0)*paralel(re,rl);zi:=paralel(zi, rb);
z0:=paralel(re, (rp+paralel(rb,rs))/(b0+1)});
avi:=(1l+b0)#*paralel(re,rl)/(rp+(l+b0)*paralel(re,rl));

end

else begin

zi:=rp+(1l+b0)*paralel(rd,paralel(re,rl));
zi:=paralel(zi, rb);
zQ:=paralel(rd, paralel(re, (rp+paralel(rb,rs}))/(b0+1))});
avi:=(1l+b0)*paralel(rd,paralel(re,rl)}/
(rp+(l+b0)+*parale 1(rd,paralel(re,rl))):

end;

avs:=avixzi/(rs+zi);
ai:=avixzi/rl;
ap:=avixai;

if £f=1 then begin

writeln('Avi=',avi:4:2);

writeln('Avs="',avs:4:2);

writeln('Zi =',zi:4:2,' kQ');

writeln('Ai =',ai:4:2);

writeln('Ap =',ap:4:2);

writeln('Z0 =',z0%1000:4:2,' Q');
end;

END;

PROCEDURE offetemt;

BEGIN

avi:=-gm+#paralel(rd,rl);
if (rk<>1l) or (b=2) then zi:=paralel(rll,r2l)
else if e=2 then zi:=r2l

else zi:=rll;
avs:=avi*zi/(rs+zi);
ai:=avixzi/rl;
ap:=avi#ai;

z0:=rd;



if £f=1 then begin

writeln('Avi=',avi:4:2);

writeln('Avs=',avs:4:2);

writeln('Zi =',zi:4:2,' kQ');

writeln('Ai =',ai:4:2);

writeln('Ap =',ap:4:2);

writeln('Z20 =',z0:4:2,"' kQ');
end;

END;

PROCEDURE offetbaz;

BEGIN

avi:=gm+#paralel(rd,rl):
zi:=paralel(rss,(1/gm));
avs:=avi*zi/(rs+zi);
ai:=avi*zi/rl;

ap:=avi#ai;

z0:=rd;

if £f=1 then begin
writeln('Avi=',avi:4:2);
writeln('Avs="',avs:4:2);
writeln('Zi =',zi%*1000:4:2,' Q');
writeln('Ai =',ai:4:2);
writeln('Ap =',ap:4:2);
writeln('20 =',z0:4:2,' kQ'):;

end;
END;
PROCEDURE offetcol;
BEGIN

avi:=gmxparalel(rss,rl)/(l+gmxparalel(rss,rl));
zi:=rb;
avs:=avi*zi/(zi+rs);
ai:=avixzi/rl;
ap:=avixai;
z0:=paralel{rss,(l/gm));
if £f=1 then begin
writeln('Avi=',avi:4:2);
writeln('Avs="',avs:4:2);
" kQ');

L]

_I
writeln('Ap =',ap:4:2);
writeln('Z0 =',z0%1000:4:2,"' Q');

end;
END;
function fonk(w:real):real;
var

im, sanal, rthce, rpi, rmu:real;

s:string[30];

BEGIN

case £ of

2:case b of
1:Begin

if e=1 then begin
wcl:=1E-03/(rs+paralel(rb,rp))/cl;
wc2:=1E-03/(rc+rl)/c2;
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rthce:=(rp+paralel(rs,rb))/(b0+1);
rthece:=paralel(rthce,re);
wce:=1E-03/rthce/ce;
wz:=1E-03/re/ce;
end
else begin
wcl:=1E-03/(rs+rb)/cl;
wc2:=1E-03/(rd+rl)/c2;
if (rss<>0) and (css<>-1) then
wce:=1E-03/paralel(rss,(l/gm))/css
else wce:=0;
end;
End;
2:Begin
if e=1 then begin
wcl:=1E-03/(zi+rs)/cl;
wc2:=1E-03/(rc+rl)/c2;
wce:=1E-03/
paralel (rb, (rp+(b0+1l)*paralel(rs,re)))/c3;
end
else begin
wcl:=1E-03/(rs+zi)/cl;
wc2:=1E-03/(rd+rl)/c2;
if rb<>0 then wce:=1E-03/rb/c3
else wce:=0;
end;
End;
3:Begin
if e=1 then begln
wcl:=1E-03/(rs+zi)/cl;
wc2:=1E~-03/(rl+2z0)/c2;
end
else begin
wcl:=1E~-04/(rs+rb)/cl;
wc2:=1E-03/(rl1+2z0)/c2;
end;
End;
End;
3:case b of
1:Begin
if e=1 then begin
rthce:=paralel(rp, (rx+paralel(rb, rs))),
wcp:=1E-03/rthce/cp;
wemu:=1E~
03/(paralel(rc,rl)+rthecex(l+gm*paralel(rc,
rl)))/cmu;
end
else begin
wcp:=1E-03/paralel(rs,rb)/cgs;
wcmu:=1E-03/(paralel(rd, rl)+
(l+gm*paralel(rd, rl))*paralel(rs,rb))/cgd;
end;
End;
2:Begin
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if e=1 then begin
rthce:=paralel(rp, (paralel(rs, re)+rx)/
(1+g m*paralel(rs,re)));
wcp:=1E-03/rthce/cp;
rthce:=rx+paralel(rc,rl)+
(rx*(bO*paralel(r c,rl)-rx)/
(rx+rp+(b0+1)+«paralel(rs,re))):
wcmu:=1E-03/rthce/cmu;
end
else begin
wep:=1E-03/paralel(rs,zi)/cgs;
wcecmu:=1E~03/paralel(rd,rl)/cgd;
end;
End;
3:Begin
if e=1 then begin
rthce:=paralel ((rx+paralel(rb,rs))
(rp+ (b0 +1l)xparalel(re,rl))
wcmu:=1E-03/rthce/cmu;
rthece:=paralel(rp, (((rx+paralel(rb,rs))+
pa ralel(re,rl))/{(l+gm*paralel(re,rl))));
wcp:=1E-03/rthce/cp;
end
else begin
wcp:=1E-03/paralel(rs,rb)/cgd;
wcmu:=1E-03/
((paralel(rs,rb)+paralel(rl,rss))/
(1+gm *paralel(rl,rss)))/cgs;
end;

’
)o
’

End;
end;
End;
if £=2 then begin
if b=1 then
begin
im:=l-({wcl*wc2+wc2iwce+wcliwce+wC2iwz+wCcliwz+wCeswz) /w/w
~-WCl*WC2%*WCe*WZ /W/W/W/W;
sanal:=(wcl*wc2iswce+wCl+wC2*wz+WC2iwCetwz+wCliwceswz ) /w/
w/w-(WCl+wc2+wce+wsz) /w;
end;
if b=2 then
begin
im:=1-(wclswc2+wcls*wce+wcliwece) /w/w;
sanal :=(wclxwc2*wce/w/w/w)~(wcl+wcl+wce) /w;
end;
if b=3 then

begin
im:=l-wclsxwc2/w/w;
sanal:=-(wcl+wc2)/w;
end;

end;
if £=3 then begin
im:=1l-w*w/wcp/wcmu;
sanal : =w/wcp+w/wcmu ;
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end;
fonk:=sgrt(im*im+sanal+sanal);
END;
PROCEDURE whesabi;
var wl,w2:real;
BEGIN
wl:=0;w2:=1E+15;
repeat
if fonk((wl+w2)/2) > kok then
case f of
2:begin wl:=(wl+w2)/2;w:=wl;end;
3:begin w2:=(wl+w2)/2;w:=w2;end;
end
else
case f of
2:begin w2:=(wl+w2)/2;w:=w2;end;
3:begin wl:=(wl+w2)/2;w:=wl;end;
end;
until (abs(fonk(w)-kok)<=1lE-06) or ((abs(wl-w2))<=1);
if f=2 then wl:=w else wh:=w;
END:
PROCEDURE afbip;
var
grDriver : Integer;
grMode : Integer;
ErrCode : Integer;
i,j.bry,us,wk,xa,xb,ap,alm,ulm: integer;
wx,wd,br:real;
st:string[20};
say:string[1];
sayi:string{5];
PROCEDURE aps(xl,yl,x,y,z:integer);
BEGIN
str(z,st);
if z>=1 then outTextxy(xl,yl,'10');
if z>1 then outTextxy(x,y,st):;
if z=0 then outTextxy(xl,yl,'l');
End;
begin
whesabi;
grDriver := Detect;
InitGraph(grDriver,grMode,''):;
ErrCode := GraphResult;
if ErrCode = grOk then
begin
avs:=abs(avs);
str(trunc(20#1ln(avs)/1n(10)),st);
str(abs(trunc(100+Frac(20%x1ln(avs)/1In(10))))
outTextxy (510, 250, 'Avso="+st+'. '+sayi+'dB')
alm:=400;ulm:=50;
br:=(alm-ulm)/9;
bry:=abs(trunc(20+*1ln(avs)/1n{(10)/6))+1;
us:=trunc(ln(w)/1n(10));
outTextxy (437,235, 'w(rad/s)"');

sayi):

14
-
’



outTextxy(52,20,chr(179)+'A');
outTextxy (70,23, 'vs');
outTextxy(85,20,chr(179));
outTextxy(92, 25, ‘dB‘),
outTextxy (94, alm—3 !
outTextxy(119,alm-3,"'
outTextxy(l38,alm—3,‘
outTextxy(153,alm-3,"
outTextxy(165,alm-3,"
outTextxy(175,alm-3,"'
outTextxy(183,alm-3,"
outTextxy(191,alm-3,"'
outTextxy(243,alm-3,"'
outTextxy(269,alm-3,"'
outTextxy(288,alm-3,"
outTextxy(303,alm-3,"°
outTextxy(315,alm-3,"
outTextxy(325,alm-3,"
outTextxy(333,alm-3,"
outTextxy(341,alm-3,"
outTextxy(393,alm-3,"
outTextxy(419,alm-3,"
outTextxy(438,alm-3,"
outTextxy(453,alm-3,"'
outTextxy(465,alm-3,"'
outTextxy(475,alm-3,"'
outTextxy(483,alm-3,"'
outTextxy(491,alm-3,"'
aps(48,alm+7,63,alm+4
outTextxy(93,alm+7, '2
outTextxy(137,alm+7,"
outTextxy(165,alm+7,'6"’
outTextxy(183,alm+7,'8"');
aps(195,alm+7,210,alm+4,us);
aps(345,alm+7,360,alm+4,us+1l);
aps(495,alm+7,510,alm+4,us+2);
outTextxy(243,alm+7,'2");
outTextxy(288,alm+7,'4"');
outTextxy(315,alm+7,'6"');
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outTextxy(333,alm+7,'8"');
outTextxy(393,alm+7,'2"');
outTextxy(437,alm+7,'4"');
outTextxy(465,alm+7,'6"');
outTextxy(483,alm+7,'8"');

if avs>1l then

outTextxy(40,ulm-5+trunc(6%x(alm-ulm)/9),'0"')
else

outTextxy(40,ulm-5,'0"');

line(50,ulm+trunc(6+*(alm-ulm)/9),

500,ulm+trunc(6%«(alm-ulm)/9));

line(50,20,50,alm);

line(200,alm,200,ulm);

line(350,alm,350,ulm);

1line(500,alm,500,ulm);
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for i:=0 to 9 do
begin
line(50,ulm+trunc(i*(alm-ulm)/9),
500, ulm+trunc(i*(alm-ulm)/9));
end;
if avs>1 then begin
for i:=1 to 6 do
Begin
str(i+#bry,sayi);
if i*bry>9 then ap:=32 else ap:=40;
outTextxy(ap,ulm+trunc(6*br-5-ixbr),sayi);
end;
for i:=1 to 3 do
Begin
str(-ixbry,sayi);
if i+*bry>9 then ap:=24 else ap:=32;
outTextxy(ap,ulm+trunc(6+br-5+i%*br),sayi);
end;
end;
if avs<=1 then
for i:=1 to 9 do
Begin
str(-ixbry,sayi);
if ixbry>9 then ap:=24 else ap:=32;
outTextxy(ap,ulm-5+trunc(i*br),sayi);
end;

putpixel(49,21,white);
putpixel(48,22,white);
putpixel(51,21,white);
putpixel(52,22,white);
outTextxy (510,300, 'w');
if £=2 then outTextxy(518,303,'L")
else outTextxy(518,303, 'H');
outTextxy(526,300, '="');
if w<1lE+06 then
begin
str(trunc(w),st);
str(trunc(l0xfrac(w)) ,say):;
str(trunc(1l00*frac(w))-10xtrunc(l0xfrac(w)),
sayi);
outTextxy(534,300,st+ '.'+say+sayi+'rad/s') ;
end )
else
begin
str(trunc({w/1E+06),st);
str(trunc(l0*frac(w/1E+06)),say);
str(trunc(l100xfrac(w/1E+06) )~
10xtrunc(10+frac(w/1E +06)),sayi);
outTextxy(534,300,st+ '.'+say+sayi+'Mrad/s' );
end;
if avs>1 then begin
i:=50;3j:=0;
repeat



putpixel(i,50+trunc(6+br)-
trunc((br/bry)*20*%1n(Avs/kok)/1n(10)), whlte),
j:=j+1l;if j=6 then begin i:=i+4;j:=0;end
else i:=i+1;
until i>50+trunc(150#%*1n(w)/1n(10))-(us~1)#*150;
i:=50+trunc(6+br)-trunc((br/bry)*20%x1n(0.707%xAvs)/
1n(10));3:=0;
repeat
putpizxel (trunc{150%x1ln(w)/In(10))-(us-1)+*
150+50,i,white);j:=j+1;
if j=6 then begin i:=i+4;j:=0;end else i:=i+l;
until i>50+trunc(6+br);
outTextxy(trunc{(1ln(w)/In(10))*150-(us~-1)=*
150+35), 34+trunc(6%br), 'w');
if £=2 then
outTextxy(trunc((1ln{(w)/1In(10))#150~(us-1)=*
150+43),40+trunc(6%br), 'L")
else
outTextxy(trunc((1ln(w)/1n(10))#150~-(us~1)=*
150+43),40+trunc(6+xbr), 'H');
aps(52,60+trunc(6+«br),67,57+trunc{6%xbr),us-1);
aps(202,60+trunc(6+br),217,57+trunc(6+br),us);
aps(352,60+trunc(6%br), 367,57+trunc(6+br),us+l);
aps(475,60+trunc(6%br),490,57+trunc(6*br),us+2);

end;
if avs<=1 then begin
1:=50;3j:=0;
repeat

putpixel(i,ulm-trunc({(br/bry)*20%x1ln(Avs/kok)/
In(10)),white);j:=3+1;
if j>6 then begin i:=i+4;j:=0;end
else i:=i+1;
until i>50+trunc(l150%*1ln(w)/1n(10))-(us~-1)#150;
i:=50;j:=0;
repeat
putpixel (trunc{150*x1ln(w)/1In(10))~(us-
1)%150+50,1i,white);j:=j+1;
if j=6 then begin i:=i+4;3j:=0;end
else i:=i+l;
until i>=ulm-
trunc{(br/bry)+«20#1n(Avs/kok)/1n(10)};
outTextxy(trunc((in{w)/1n(10))=*
150-(us-1)%150+35),51, 'w');
if £f=2 then
outTextxy(trunc((ln{w)/1In(10) )%
150~(us-1)%150+43),57,'L")
else
outTextxy(trunc((1ln(w)/1n(10))=*
150~(us-1)#*150+43),57, 'H');
aps(52,40,67,33,us-1);
aps(202,40,217,33,us);
aps(352,40,367,33,us+1);
aps(475,40,490,33,us+2);
end;
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w:=exp({(us-1)*1In(10)) ;wx:=exp((us+2)*1n(10));
repeat
wd:=w/100;
wi=w+wd;
xa:=trunc(150*1n(w)/1n(10));
xb:=trunc((br/bry)*20x1ln(Avs/fonk(w))/1In(10));
if avs>l then if 50+trunc(6*br)-xb<alm then
putpixel(xa-(us-1)%150+50,50+
trunc(6+br)-xb,white);
if avs<=1l then if ulm-xb<alm then
putpixel(xa-(us-1)*150+50,ulm-xb,white);
until w>=wx;
OutTextxy(10,450, '< ESC > Menu');
Repeat ch:=ReadKey;until ch=chr(27);
CloseGraph;
end
else
WriteLn('Graphics error:’,
GraphErrorMsg(ErrCede));
END;
PROCEDURE chesabi;
var cpl,cp2,bufer:real;
BEGIN
if e=1 then rb:=paralel(rll,r2l)
else rb:=zi;
case e of
l:begin
case b of
1:begin
cl:=2E-02/(rs+paralel(rp,rb))/wl;
c2:=2E-02/(rl+zrc)/wl;
ce:=1E-03/paralel ((rp+paralel(rs,rb))/
(bO+1),re)/ wl;
end;
2:begin
cl:=1E-03/(rs+zi)/wl;
c2:=2E-02/(rc+rl)/wl;
rth:=paralel(rb, (rp+(b0+1)*
paralel(rs,re)));
c3:=2E-02/rth/wl;
end;
3:begin
zi:=paralel(rb, (rp+{(b0+1)*paralel(re,rl))};
z0:=paralel(re, (rp+paralel(rb,rs))/(b0+1));
cl:=2E-02/(rs+zi)/wl;
c2:=1E-03/(rl1+z0)/wl;
end;
end;
£:=2;
repeat
whesabi;
if w>wl then case b of
l:ce:=1.01l%ce;
2:c1:=1.01%cl;
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3:¢2:=1.01%c2;
end;
until (w<=wl) or (w<0);
cmul:=cmu*sqgqrt(l+vcb/0.8);
vch:=vce-v0;cmu:=cmul/sqrt(l+vcb/0.8);
£:=3;
cpl:=0;cp2:=1;cp:=1;
repeat
if fonk(wh)>kok then cp2:=(cpl+cp2)/2
else cpl:=(cpl+cp2)/2;
bufer:=fonk{wh);
cp:=(cpl+cp2)/2;
until (fonk(wh)-kok<=1E-03) and (fonk(wh)-kok>0)
or (abs(fonk(wh)-bufer)<=1E-03);
end;
2,3:begin
case b of
1l:begin
cl:=2E-02/(rs+rb)/wl;
c2:=2E-02/(xrd+rl)/wl;
if rss<>0 then
css:=1E-03/ paralel(rss,(1l/gm))/wl;
end;
2:begin
cl:=1E-03/(rs+zi)/wl;
c2:=2E-02/(rd+rl)/wl;
if rb<>0 then c3:=2E-02/rb/wl;
end;
3:begin
cl:=2E-02/(rs+rb)/wl;
c2:=1E-03/(rl+z0)/wl;
end;
end;
£:=2;
repeat
whesabi;
if w>wl then case b of
l:css:=1.01l%css;
2:cl:=1.01%cl;
3:¢2:=1.01%c2;
end;
until (w<=wl) or (w<0);
f:=3;
cpl:=0;cp2:=1;cgs:=1;
repeat
if fonk(wh)>kok then cp2:=(cpl+cp2)/2
else cpl:=(cpl+cpl)/2;
bufer:=fonk(wh);
cgs:=(cpl+cp2)/2;
until (fonk(wh)-kok<=1E-03) and (fonk(wh)-kok>0)
or (cgs=0) or (abs{fonk(wh)-bufer)<=1E-03);
end;
end; .
if cl1>=1E-09 then writeln('Cl =',cl#«1E+06:4:3,' uF')
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else writeln('Cl =',cl*1E+12:4:3,"' ','pF');
if ¢c2>=1E-09 then writeln('C2 =',c2%1E+06:4:3,"' pF')
else writeln('C2 =',c2#%#1E+12:4:3,"' ','pF');
if e=1 then
begin
if b=1 then if ce>=1E-09 then
writeln('CE =',ce*xlE+06:4:3,' pF')
else
writeln('CE =',ce*lE+12:4:3,"' ','pF');
if b=2 then if c3 >=1E~09 then
writeln('C3 =',c3%1E+06:4:3,' uF')
else
writeln('C3 =',c3%1E+12:4:3,' ','pF');

end;

if e<>1 then
begin

if b=1 then

if rss<>0 then if css>=1E-09 then
writeln('Css="',css*1E+06:4:2,"' pF')

else
writeln('Css=',css*1E+12:4:2,' pF')

else begin writeln('Css=wo');css:=~-1;end;
if b=2 then
if c3>=1E-09 then writeln('C3=',c3%1E+06:4:2,' pF')
else writeln('C3="',css%1E+12:4:2,' pF');

end;
if e=1 then if (abs(fonk(wh)-kok)<=1E-03) then
begin
writeln('Cp =',cmu*1lE+12:3:2,' pF');
writeln('Cp =',cp*1lE+12:3:2,' pF');
writeln('fT = ',gm*1lE-09/(cp+cmu)/2/pi:4:2,' MHz)');
nd

o

else
begin
whesabi;
writeln('WH < ',w/lE+06:4:2,' Mrad/s seciniz');
end
else if (abs(fonk(wh)-kok)<=1E-03) then
begin
writeln('Cgd =',cgd*1E+12:3:2,' pF');
writeln('Cgs =',cgs*1E+12:3:2,' pF');
end
else
begin
whesabi;
writeln('WH < ',w/1E+06:4:2,' Mrad/s
se¢iniz');

end;
END;
PROCEDURE tbipolar:
BEGIN

window(3,3,77,23);
if not ((ord(chl)=27) and (ord(ch2)=0)) then
begin
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avs:=abs(avs);bdc:=bdcmin;b0:=b0min;
z:=zi/{(rs+zi);
if b=1 then begin
rc:=z0;gm:=avs/paralel(rc,rl)/z;
end;
if b=2 then begin rc:=z0;gm:=avs/paralel(rc,rl)/z;end;
if b=3 then gm:=38.92;
rp:=b0/gm;
ic:=gm/38.92;
2i0:=zi;avsO:=avs;z00:=20;£f0:=f;£:=0;kk:=50;
repeat
gm:=38.92%ic;rp:=b0/gm;
if b=1 then if rd<>-1 then
rc:=paralel(rl,rd)*avs0/(z*gm*paralel(rl,rd)-avs0)
else rc:=rl*xavs0/(z*gm*rl-avs0);
if b<>3 then vre:=(vcc-~rcxic)/2 else vre:=vcc/3;
re:=vre/ic;ib:=ic/bdc;
rll:=(vcc-vre-v0)/kk/ib;r2l:=(vre+v0)/(kk-1)/ib;
dcbipolar;
case b of
l:begin
ofbipemt;
if zi<zi0 then
if rp<zi0 then ic:=0.99%ic
else kk:=kk-1
else if abs(avs)<avs(0 then rc:=rc+0.1;
end;
2:begin
ofhipbaz;
if zi>zi0 then ic:=1.0l1lxic
else if avs<avs(O then rc:=rc+0.1;
end;
3:begin
ofbipcol;
if zi<zi0 then kk:=kk-1
else if z0>z00 then re:=re-0.1;
end;
end;
until ((b=1) and (zi>=zi0) and (abs(avs)>=avs(0)) or
{{(b=2) and (zi<=zi0) and (abs(avs)>»=avs0)) or
((b=3) and (zi>zi0) and (z0<=z00)) or (kk<1l) or
(re<0);
window(43,3,77,23);
if (re<0) or (kk<1l) or (vce<0) then
begin
window(10,23,40,23);textcolor(15+blink);
write('AMPLi TASARIMI YAPILAMADI');textcolor(7);
end
else begin
clrscr;
writeln('Vce=',vec:2:0,' V');
writeln('R1 =',rl11:4:2,"' kQ');
writeln('R2 =',r21:4:2,"' kQ');
if b<>3 then writeln('RC 2',rc:4:2,"' kQ');
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writeln('RE =',re:4:2,"' kKQ');
bdc:=bdcm; b0 :=b0m;dcbipolar;

case b of

l:ofbipemt;
2:o0fbipbaz;
3:0fbipcol;

end;
chesabi;
end;
end;
f:=£0;
END;

PROCEDURE tfet;
var vg,p,q,r:real;

BEGIN
£0:=£;

:=zi/(rs+zi);if b=3 then rd:=0 else rd:=z0;

case e of

2:case b of

end;

l:begin

gm:=avs/paralel(rd,rl)/z;
vgs:=gm+*sqr(vp)/2/idss+vp;
id:=idss*sgr(vgs-vp)/sqr(vp);
rss:=-vgs/id;

r2l:=zi;rk:=1;

end;

2:begin

gm:=avs/paralel(rd,rl)/z;

vgs:=gm*sqgr{vp)/2/idss+vp;

id:=idss#*sqgr(vgs~-vp)/sqr(vp);

rss:=zi/(l-gm*zi);

zi0:=zi;avs0:=avs;

repeat

£f:=0;rk:=1;dcfet;offetbaz;

if (zi>zi0) or (avs<avs0) and
(vds<=vgs-vp) then rss:=rss-0.01;

if (avs<avs0) and (zi<=2zi0) and
(vds>vgs~vp) then rd:=rd+0.1;

until (avs>=avs0) and {zi<=zi0) or

(rss<0);
end;

3:begin

p:=vp*vp/4/idss/z0/z0;
g:=vp;r:=-vp*vp/4/idss;
rss:=(-q-sqrt(g+*g-4%p*r))/2/p;
if (rss<0) then
rss:=(-q+sgrt(q*qg-4*p*r))/2/p;
r2l:=zi;rk:=1;

end;

3:case b of

1:begin

gm:=avs/paralel(rd,rl)/z;
vgs:=(gmt+kkl*xvt) /kkl;
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id:=kkl*sqr(vgs-vt)/2;
vg:=vgs+(vdd-rd+id)/2;
rill:=zisvdd/vg;r2l:=zi*rll/(rll-zi);
rss:=(vdd-rd*id)/2/i4d;
end;

2:begin
gm:=avs/paralel(rd,rl)/z;
vgs:=(gm+kklsvt) /kkl;
id:=kkl*sgr(vgs-vt)/2;
rss:=zi/(l-gm%zi);
vg:=vgs+rss*id;
rll:=1000;
r2l:=rllxvg/(vdd-vg);
end;

3:begin

p:=1/2/kkl/z0/20;q:=vt-vdd;r:=-1/2/kkl1;

rss:=(-g-sqrt(qxq-4xp*r))/2/p;

if (rss<0) then rss:=(-q+sqrt(g*q-
4%p*r))/2/p:

rll:=zi;rk:=1;

end;
end;
end;
if rss<0 then
begin

window(10,16,40,16);textcolor(15+blink);
write('AMPLi TASARIMI YAPILAMADI');textcolor(7);
end
else begin
if e=2 then dcfet else dcarttirilmis;
window(50,3,77,23);
clrscr;
if e=3 then begin writeln('Rl =',rll:4:2,' kQ');
if rll=zi then begin writeln('R2
=0');r2l:=0;end
else writeln('R2
=',r21:4:2,' kQ');
end
else
begin
rll:=0;
writeln('Rl = »');
if b<>2 then begin writeln('R2 =',zi:4:2,"
kQ');r2l:=zi;end
else writeln('R2 =0"');

end;
if b<>3 then writeln('RD = ',rd:4:2,' kQ');
if rss>=1 then writeln('Rss=',rss:5:3,' kQ')

else writeln('Rss=',rss#%1000:1:1,' Q');
chesabi;
end;
£f:=£0;
END;
PROCEDURE sifirla;



BEGIN
vec:=0;avs:=0;rs:=0;r1:=0;21:=0;20:=0;b0:=0;b0m:=0;
bdc:= 0;bdcm:=0;vcb:=0;bdcmin:=0;b0min:=0;cp:=0;cmu:=0;
wl:=0;wh:=0;vp:=0;idss:= 0;vdd:=0;r1l:=0;r21:=0;rc:=0;
re:=0; rss:=0;cl:=0;¢c2:=0;c3:=0;ce:=0;css:=0;cgd:=0;
cgs:=0; v0:=0.65;R0:=-1;rd:=~1;RBB:=0;ICEO:=0;rx:=0;
rk:=0;vt:=0;kkl:=0;

END;

PROCEDURE kaydet;

BEGIN

if (fileexists(da)) and (d=2) then

begin

write(#7);

pencere(23,11,59,16);

gotoxy(2,1);write(’ ',da,' dosyasi mevcut !');
gotoxy(2,2);write('lizerine kaydetmek istiyormusunuz?');
gotoxy(2,4) ;write(’ ( E/H )');

imlec;

repeat

chl :=readkey;

until upcase(chl) in ['E','H'];
if upcase(chl)='E' then begin
strl:=copy(da,l,xl)+'bak’';

if fileexists(strl) then begin
assign(dos, strl) ;erase(dos);end;

assign(dos,da);
rename(dos, strl) ;kayit:=1;
end
else exit;
end;

assign(dos,da):;

ReWrite(dos);

if (e=1) and (k=1) then

Write(dos,bkebl,vece,rll,r21,rc,re,rs,rl,b0,bdc,cl,c2,c3,

c e,cp,cmu, rbb,r0,rd, rx,v0,icel);

if (e<>1l) and (k=1) then

Write(dos,kebl,vdd,rll,r2l,rd,rss,rs,rl,vp, idss,vt,6 kkl,

c 1,c2,c3,css,cagd,cgs);

if (e=1) and (k=2) then

Write(dos,kebl,vce,avs,rs,rl, zi, z0,b0min, bOm, bdcmin, bdcm

,vcb,cmu,wl,wh,rbb,rd, rx,v0,icel,r0);

if (e<>1) and (k=2) then

Write(dos, kebl,vdd, avs,zi,z0,wl,wh,cgd, rs,rl,vp,idss,vt,

kkl);

close(dos);;kayit:=1;

END;

PROCEDURE kayitsor;

BEGIN

menu(il);write(#7);

pencere(16,11,63,156);

gotoxy(2,1);write(’ *,da,' dosyasi degisti');

gotoxy(2,2);write('Dosyada yapilan degisiklikler
saklansin mi ?2');

gotoxy(2,4);write(’ ( E/H )');



54

imlec;
repeat
ch:=readkey;
until upcase(ch) in ['E', 'H'];
if upcase(ch)='E' then kaydet else iptal:=1;
END;
PROCEDURE daoku;
label kont;
BEGIN
if (d=1) and (kayit=0) and (ilkchar=1) and (da<>'') and
(iptal=0) then kayitsor;
window(3,25,77,25);textcolor(0);textbackground(7);
gotoxy (2,1);write('< ESC > MENU');
window(3,3,77,23);textcolor(7); textbackground(0);clrscr;
getdir(0,strl);da:="'";
write('Dosya adi:',strl);if
copy(strl, length(strl),1)<>'\' then write('\'):;
if dabuf«>'' then begin
write(dabuf);
gotoxy(wherex-length(dabuf),wherey);
ch2:=#0;
chl:=readkey;if keypressed then chl:=readkey;
if (chl=#13) and {(ch2=#0) then begin da:=dabuf;goto
kont;end
else
if (chl=#27) and (ch2=#0) then exit
else
if (ord(chl) in [46,48..57,65..90,97..122]) and (ch2=#0)
then
begin
write(' ':length(dabuf));
gotoxy(wherex-length(dabuf),wherey);
chl:=upcase(chl);da:=chl; write(chl);

end;

end;
repeat
ch2:=#0;

chl:=readkey;if keypressed then ch2:=readkey;

if (ord(chl) in [8,13,27,46,48..57,65..90,97..122]) and
{ord(ch2)=0) then

begin

if (ord(chl)=27) and (ord(ch2)=0) then exit;

if (ord(chl)=8) and (ord(ch2)=0) and
(wherex>12+length(strl)) then begin

da:=copy(da,l, length(da)-1);
gotoxy(wherex-1,wherey);write(' ');
gotoxy(wherex-1,wherey);

end;
if (ord(chl) in [46,48..57,65..90,97..122]) and (ch2=#0)
then
begin chl:=upcase(chl);write(chl) ;da:=da+chl;end;
end else write(#7);
until (chl=#13) and (ch2=#0) and (da<>'');
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kont:

i:=0;%2:=0;x1:=0;

repeat

i:=i+l;

if copy(da,i,l)='.' then begin x2:=x2+1;xl:=i;end;

until i=12;

if (copy(da,1l,1)='.') or (x2>1) then

begin

clrscr;write(#7);

pencere(27,11,52,13);

gotoxy(5,2);write('Dosya ismi hatali !');

imlec;

repeat

chl:=readkey;if keypressed then chl:=readkey;

until (chl=#27) and (ch2=#0);

exit;

end;

if x1<>0 then strl:=copy(da,l,xl)+copy(da,xl+l,3)

else strl:=copy(da,l,8);

da:=strl;dabuf:=da;if d=1 then sifirla;

END;

PROCEDURE degoku;

BEGIN

assign(dos,da);

reset(dos);

read(dos,keb2);

if kebl<>keb2 then

begin

write(#7);

pencere(20,11,54,14);

write(' ',da,' dosyasinin icerigi'

gotoxy(2,2);write(' seceneklere uygun degil !

imlec;

repeat

chl:=readkey;if keypressed then chl:=readkey;

until (chl=#27) and (ch2=#0);

exit;

end;

if (e=1) and (k=1) then

Read(dos,vecc,rll,r2l,rc,re,rs,rl,b0,bdec,cl,c2,c3,ce,cp,
c mu,rbb,r0,rd,rx,v0,icel);

if (e<>1) and (k=1) then

begin .

Read(dos,vdd,rll,r2l,rd,rss,rs,rl,vp,idss,vt, kkl,cl,c2,
c3,css,cgd,cgs);

if e=2 then if rll=0 then rk:=1 else rk:=0;

if e=3 then if r21=0 then rk:=1 else rk:=0;

end;

if (e=1) and (k=2) then

Read(dos,vece,avs,rs,rl,zi,z0,b0Omin, bOm, bdcmin, bdem, vcb,
cmu,wl,wh,rbb,rd, rx,v0,icel,r0);

if (e<>1l) and (k=2) then

Read(dos,vdd,avs,zi,z0,wl,wh,cgd, rs,rl,vp,idss,vt, kkl);

close(dos);dosk:=1;

)
'):
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END;

PROCEDURE tuskont;

BEGIN

repeat

chl:=readkey;if keypressed then chl:=readkey;

until (chl=#27) and (ch2=#0);

textbackground(0); textcolor(7);

END;

PROCEDURE dosmenu;

BEGIN

menu{il);

kebl:=k*100+ex10+b;

if d=1 then begin

daoku;

if ((chl=#27) and (chZ2=#0)) then exit;

if fileexists(da) then begin degoku:;if (chl=#27) and

(ch2=#0) then exit;end;

textcolor(0); textbackground(7);window(1l,25,79,25);

gotoxy(67,1);write(da);textcolor(7);textbackground(0});

window(3,3,77,23);

editor(vee,vdd, rll,r2l1l,rc,rd, rl,re,rss, rs,bdc,bl, vp, vt,
i dss,kkl,cl,c2,c3,ce,css,cp,cmu,cgs, cgd, ice0l,
v0,rx,r0,avs,zi, wl,wh,rbb,vcb,z0,b0Omin,bOm,
bdcmin, bdcem,k,kl,e,b,rk,ins,ilkc har,chl,ch2);

if (chl=#27) and {(ch2=#0) and (ilkchar=0) then

begin sifirla;dosk:=0;iptal:=1;end

else

begin
dosk:=1;kayit:=0;
if bdc=0 then bdc:=bdcmin;
if b0=0 then b0:=bOmin;
if bOmin=0 then bOmin:=bo0;
if bdcmin=0 then bdcmin:=bdc;
end;

end;
if d=2 then if (dosk=0) and (ilkchar=0) then
begin

write(#7);

pencere(27,11,49,13);

write(' Ag¢ilmis dosya yok !');

window(3,25,77,25);gotoxy(2,1);write('< ESC > MENU');

imlec;

repeat

chl:=readkey;if keypressed then chl:=readkey;

until (chl=#27) and (ch2=$#0);

exit;

end else begin
daoku;
if not ((chl=%#27) and
{ch2=#0)) then kaydet;exit;
end;

if d=3 then begin daoku;

if fileexists(da) then begin
erase(dos);exit;end
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else
begin
write(#7);
pencere(25,10,53,12);
gotoxy(2,2);write(' ',da,' bulunamadi !');
window(3,25,77,25);
gotoxy(2,1);write('< ESC > MENU');
imlec;
tuskont;exit;
end;
end;
if d=4 then begin
daocku;assign(dos,da);
if fileexists(da) then begin
reset(dos);
{siI-}
read(dos, keb2);
{s1+}
if IOResult<>0 then
begin
pencere(32,10,50,15);
write('Hatali dosya !');
cleose(dos);imlec; tuskont;
end;
x2:=trunc(kebl);
pencere(3,10,78,15);
strl:="0Ortak ';
kl:=x2 -trunc(x2/10)%10;
case Kkl of
l:strl:=strl+'emetdr ';
2:strl:=strl+'baz ';
3:strl:=strl+'koliektdér ';
else begin
pencere(32,10,50,12);
write(#7);write(’ Hatali dosya !');imlec;
tuskont;exit;
end;
end;
strl:=strl+'baglantili ';
kl:=trunc(frac(x2/100)%10);
case k1 of
l:strl:=strl+'bipolar transistdérld ';
2:8trl:=strl+'jfet veya mosfetli ';
3:strl:=stri+'arttirilmis mosfetli °';
else
begin
pencere(32,10,50,12);write(#7);
write(' Hatali dosya !');imlec;
tuskont;exit;
end;
end;
strl:=stri+'amplifikatdrin ';
i:=length(strl);
kl:=trunc(x2/100);
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case kl of
l:strl:=strl+'analizi ';
2:strl:=strl+'tasarimi '

else
begin pencere(32,10,50,12);write(#7);
write(' Hatali dosya !');imlec;

tuskont;exit;

.
I

end;
end;
strl:=strl+'ile ilgili veri dosyasi';
gotoxy(trunc((75-1)/2),2);write(copy(strl,1,1i));
gotoxy(trunc((75-(length(stri)-i))/2),3);
write(copy(strl,i,length(strl)-i+l));
imlec;
tuskont;
end else begin
write(#7);pencere(25,10,53,12);
write(' ',da,' bulunamadi !');
imlec; tuskont;
end;
end;
END;
Begin
kok:=exp(0.5#1n(2));da:="'";
sifirla;menu(il);TextBackGround(0);TextColoxr(7);
d:=1l;k:=1;f:=1;e:=1;b:=1;c:=1;
oku:
j2:=0;chl:=#0;ch2:=#0;
chl:=readkey;if keypressed then ch2:=readkey;
jl:=0rd(chl);j2:=ord(ch2);j3:=1;
Case jl of
27:if j2=0 then
Begin dm:=0;km:=0;fm:=0;em:=0;bm:=0;menu(il) ;end;
O:Case j2 of
32:begin
il:=1;
dosya(dm,rl,r2,r3,r4,r5,r6,r7,1r8);
il:=1;
end;
37:begin
il:=2;konu(km,rl,r2,r3,r4);
il:=2;end;
33:begin
il:=3;
frekans(fm,rl,r2,r3,r4,r5,1r6);
il:=3;
end;
18:begin
il:=4;
eleman(em,rl,r2,r3,r4,15,1r6);
il:=4;end;
48 :begin
il:=5; :
baglanti(bm,rl,r2,r3,r4,r5,16);
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il:=5;end;
19:begin il:=6;run;end;
46:begin il:=7;cikis;end;
77:begin
il:=il1l+1;
if (k=2) and (il=3) then il:=4;

end;
75:begin
il:=il-1;
if (k=2) and (il=3) then il:=2;
end;

72:case il of
1:if dm=1 then
2:1f km=1 then
3:if fm=1 then
4:if em=1 then
5:if bm=1 then
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end;
80:case il of
1:if dm=1 then d:=d+1;
2:if km=1 then k:=k+1;
3:if fm=1 then f£:=f+1;
4:if em=1 then e:=e+l;
5:if bm=1 then b:=b+l;
end;
end;
73,105 :if (dm=1) and (il=1) then d:=3
75,107 :if (bm=1) and (il=5) then b:=3
69,101 :if (bm=1) and (il=5) then b:=1
66,98 :begin
if (dm=1) and (il=1) then d:=4;
if (em=1) and (il=4) then e:=1;
if (bm=1) and (il=5) then b:=2;
End;
89,121 :if (fm=1) and (il=3) then f:=3;
65,97 :begin
if (dm=1) and (il=1) then d:=1
if (km=1) and (il=2) then k:=1
if (fm=1) and (il=3) then f:=2
if (em=1) and (il=4) then e:=3
end;
83,115 :if (dm=1) and (il=1) then d:=2;
84,116 :begin
if (km=1) and (il=2) then k:=2
if (fm=1) and (il=3) then £f:=1
if (em=1) and (il=4) then e:=2
end;
79,111 :if (£fm=1) and (il=3) then £f:=1
74,106 :if (em=1) and (il=4) then e:=2
13 :Begin
keb:=k*100+e*x10+b;
if (il=1) and (dm=1) then dosmenu;
dm:=1;km:=1;fm:=1;em:=1;bm:=1;
case il of



6:if dosk=1 then begin

if keb<>kebl then

begin

menu(il);

write(#7);

pencere(20,11,54,14);

write(' ',da,' dosyasinin icerigi

gotoxy(2,2);write(' seceneklere uygun degil

imlec; tuskont;

clrscr;

goto oku;

end else

if (£f=1) or (k=2) then begin

if (ilkchar=1) and (kayit=0) and (da<>'') then kayitsor;

if fileexists(da) then degoku;

textcolor(7);textbackground(0);window(3,3,79,23);clrscr;

textcolor(7);textbackground(0);window(3,3,41,23);

if (e=1) and (k=2) then

tablol(vcc,avs,rs,rl,zi, z0,b0min, bOm, bdcmin, bdcm, vcb,
cmu,wl,wh,rbb,rd,rx,v0,ice0,r0,b);

if (e=1) and (k=1) then

tablo2(vecc,rll,r2l,rc,re,rs,rl,b0,bdc,cl,c2,c3,ce,cp,
cmu ,rbb,r0,rd,rx,v0,icel,b);

if (e<>1l) and (k=1) then

tablo3(vdd, rll,r21,rd,rss,rs,rl,vp,idss,vt,kkl,cl,c2,c3,
css,cgd,cgs,e,b, rk);

if (e<>1) and (k=2) then

tablo4(vdd,avs,zi,z0,wl,wh,cgd,rs, rl,vp,idss, vt,6kkl,
e,b) ;

[ T= T

end;
if (ord(chl)=27) and
(ord(ch2)=0) then menu(il) else
case k of
l:case £ of
l:case e of
1l:begin dcbipolar;
case b of
l:o0fbipemt;
2:o0fbipbaz;
3:0fbipcol;
end;
end;
2,3:begin if e=2 then dcfet
else dcarttirilmis;
case b of

l:o0ffetemt;
2:0ffetbaz;
3:offetcol;
end;
End;
End;
2,3:begin

case e of
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l:begin dcbipolar;

case b of
l:ofbipemt;
2:0fbipbaz;
3:0fbipcol;

end;

end;

2,3:begin
if e=2 then dcfet
else dcarttirilmis;

case b of

l:o0ffetemt;

2:0ffetbaz;
3:0ffetcol;
end;
end;
end;
afbip;menu (il);
end;
End;
2:begin
case e of
l:tbipolar;
2,3:tfet;
end;
end;
End;

if f=1 then begin
window(3,25,79,25);textcolor(0); textbackground(7);
gotoxy(2,1);
write('< ESC > MENU ');gotoxy(65,1);write(da);
imlec; tuskont;menu(il);
end;
goto oku;
End
else begin
write(#7);
pencere(27,11,49,13);
gotoxy(2,2);write(' Acilmis dosya yok !');
window(3,25,77,25);gotoxy(2,1);write('< ESC > MENU');
imlec; tuskont;
end;
l:dosya(dm,rl,r2,r3,r4,r5,r6,r7,18);
2:konu(km,rl,r2,r3,r4);
3:frekans(fm,rl,r2,r3,r4,r5,1r6);
4:eleman{(em,rl,r2,r3,r4,r5,1r6);
5:baglanti(bm,rl,r2,r3,r4,r5,r6);
7:if (kayit=1) or (ilkchar=0) or
(iptal=1) then goto son

else

begin

if (da<>'') and (kayit=0) and (ilkchar=1) then
kayitsor;goto son;
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end;
end;
End;
End;
If i1<1 Then il:=7;
If i1>7 Then il:=1;
Case il Of

1:Begin if d>4 then d:=1;
if d<1 then d4:=4;
case d of
1:Begin
rl:=0;r2:=7;r3:=7;r4:=0;r5:=7;r6:=0;
r7:=7 ;r8:=0;menu(il);
dosya(dm,rl,r2,r3,r4,r5,16,1t7,18);
End;
2:Begin

rl:=7;r2:=0;r3:=0;r4:=7;r5:=7;r6:=0;
r7:=7 ;r8:=0;menu(il);
dosya(dm,rl,r2,r3,r4,r5,r6,r7,1r8);
End;

3:Begin
rl:=7;1r2:=0;r3:=7;r4:=0;15:=0;r6:=7;
r7:=7 ;r8:=0;menu(il);
dosya(dm,rl,r2,r3,r4,5,16,r7,18);
End;

4:Begin
rl:=7;r2:=0;r3:=7;r4:=0;r5:=7;r6:=0;
r7:=0 ;r8:=7;menu(il);
dosva(dm,rl,r2,r3,r4,5,x6,r7,18);

End;
end;
end;
2:Begin If k>2 Then k:=1;
If k<1 Then k:=2;
Case k Of
1:Begin

rl:=0;r2:=7;r3:=7;r4:=0;
menu(il);konu(km,rl,r2,r3,r4);
End;

2:Begin
rl:=7;1r2:=0;1r3:=0;r4:=7;
menu(il); ;konu(km,rl,r2,r3,r4);

End;
End;
End;
3:Begin If £>3 Then f:=1;
If £<1 Then £:=3;
Case £ Of
1:Begin

rl:=0;1r2:=7;1r3:=7;1r4:=0;
r5:=7;r6:=0;menu(il);
frekans(fm,rl,r2,r3,r4,
r5,r6);

End;
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2:Begin
rl:=7;r2:=0;r3:=0;14:=7;
r5:=7;r6:=0;menu(il);
frekans(fm,rl,r2,r3,r4,

r5,r6);

End;

3:Begin
rl:=7;r2:=0;r3:=7;r4:=0;
r5:=0;r6:=7;menu(il);
frekans(fm,rl,r2,r3,r4,

r5,r6);
End;
End;
End;

4:Begin If e>3 Then e:=1;
If e<l Then e:=3;
Case e Of

1:Begin

rl:=0;r2:=7;r3:=7;r4:=0;
r5:=7;r6:=0;menu(il);
eleman(em,rl,r2,r3,r4,r5,r6);
End;

2:Begin
rl:=7;r2:=0;r3:=0;r4:=7;
r5:=7;r6:=0;menu(il);
eleman(em,rl,r2,r3,r4,r5,1r6);
End;

3:Begin
rl:=7;r2:=0;r3:=7;r4:=0;
r5:=0;r6:=7;menu(il);
eleman(em,rl,r2,r3,r4,r5,r6);

End;
End;
End;
5:Begin If b>3 Then b:=1;
If b<l Then b:=3;
Case b Of
1:Begin

rl:=0;r2:=7;r3:=7;r4:=0;
r5:=7;r6:=0;menu(il);
baglanti(bm,rl,r2,r3,r4,
r5,r6);
End;
2:Begin
rl:=7;r2:=0;r3:=0;r4:=7;
r5:=7;r6:=0;menu(il);
baglanti(bm,rl,r2,r3,r4,
r5,r6);
End;
3:Begin
rl:=7;r2:=0;1r3:=7;r4:0;
r5:=20;r6:=7;menu(il);
baglanti(bm,rl,r2,r3,r4,
r5,r6);



End;
End;
End;
6:Begin menu(il);run;End;
7:Begin menu(il);cikis;end;
End;

goto oku;
son:
window(1l,1,80,25); textbackground(0);textcolor(7);clrscr;
END.
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{ MENU KONTROLLERININ YAPILDIGI AMPLI.TPU DOSYASI }

unit ampli;

interface
uses crt;
var

ekran

dos

doso:text;

rarray [1..4000] of byte absolute
$b800:0;
:file;

chl,ch2:char;
i,i1,1i2,31, j2:byte;

function FileExists(FileName: string): Boolean;
function paralel(pl,p2:real):real;
function yuvarla(sayi:real):real;

procedure
procedure
procedure
procedure
Procedure
procedure
procedure
procedure
procedure
procedure
procedure

procedure

procedure

imlec;
pencere(sutl, satl, sut2,sat2:byte);
pencerel(sutl,satl,sut2,sat2:byte);
menu(il:byte);
Dosya(dm,rl,r2,r3,7r4,r5,r6,r7,r8:byte);
konu(km,rl,r2,r3,rd:byte);
frekans(fm,rl,r2,r3,r4,r5,r6:byte);
eleman(em,rl,r2,r3,r4,r5,r6:byte);
baglanti(bm,rl,r2,r3,r4,r5,r6:byte);
Tun;
tablol(vcc,avs,rs,rl,zi,z0,bOmin, bOm, bdcmin, bd
cm,vcbh,cmu,wl,wh, rbb, rd, rx,v0, icel, r0,
b:real);
tablo2(vcc,rll,r21,rc¢,re,rs,rl,b0,bdc,cl,c2,c3
,ce,cp,cmu,rbb,r0,rd, rx,v0,ice0,b
:real);
tablo3(vdd,rll,r21,rd,rss,rs, rl,vp,idss, vt,
kkl,cl,c2,c3, css,cgd,cgs,e,b,rk:real);

procedure tablo4(vdd,avs,zi,z0,wl,wh,cgd,rs,rl,vp, idss,
vt,kkl,e,b: real);

procedure cikis;

procedure menuk;

procedure yaz(deg:real);

procedure editor(var
vec,vdd,rll,r2l,rc,rd, rl, re, rss, rs,bdc,
b0,vp,vt,idss, kkl,cl,
c2,c3,ce,css,cp,cmu, cgs,cgd, ice0,v0, rx,
r0,avs,zi,wl,wh, rbb,
vcb, z0,b0Omin, bOm, bdcmin, bdcm: real;
var k,kl:integer; var
e,b,rk,ins,ilkchar:byte; wvar
chl,ch2:char);

implementation

function FileExists(FileName: string): Boolean;

begin
{s1-}
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Assign{doso, FileName);

Reset(doso);

{sI+}

if IOResult = 0 then begin

close(doso);;fileexists:=true;end

else fileexists:=false;

end;
function paralel(pl,p2:real):real;
Begin
paralel:=pl*p2/(pl+p2};
end;
function yuvarla(sayi:real):real;
begin
yuvarla:=int(sayi)+round(frac(sayi)*100)/100;
aend;
procedure imlec;
begin
window(79,23,79,23);textbackground(0); textcolor(0);
clrscr;
textbackground(7);
end;
procedure yaz(deg:real);
var
s:string[20];
sl:string{20];
kl,k2,k3:integer;
begin
if deg<=9999 then write(deg:4:2) else
begin
str(degqg,s);write(copy(s,2,2));
sl:=copy(s,4,1);val(sl, k2,kl);sl:=copy(s,5,1);
val(sl,k3, kl);
if k3>=5 then k2:=k2+1;
write(k2,copy(s,14,4));
end;
end;
procedure pencere(sutl,satl,sut2,sat2:byte);
begin
textcolor(0); textbackground(7);
window(sutl, satl,sut2,sat2);clrscr;
window(sutl,satl,sut2,sat2+1l);
write('r');repeat write('=');until wherex=sut2-sutl+l;
write('ﬂ');gotoxy(l,wherey—l); .
repeat gotoxy(l,wherey+1);write('g');
until wherey=sat2-satl;gotoxy(l,wherey+1l);
write('L'); repeat gotoxy(wherex,sat2);write('=');
until wherex=sut2-sutl+l;
gotoxy(sut2-sutl+l,sat2-satl+l);write('d');
gotoxy(sut2-sutl+l,2);
repeat gotoxy(sutz—sut1+1,wherey);write('ﬂ');
until wherey=satl-satl+l;
window(sutl+l,satl+l,sut2-1,sat2-1);
end;
procedure pencerel(sutl, satl,sut2,sat2:byte);
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begin

window(3,3,77,23);clrscr;

textcolor(0); textbackground(7);
window(sutl-1l,satl,sut2+1,sat2);clrscr;
window(sutl, satl,sut2,sat2+1);

write(' ');repeat write('—-");until wherex=sut2-sutl+l;
r

write('1');gotoxy(l,wherey—l);
repeat gotoxy(l,wherey+l);write('|'):
until wherey=sat2-satl;gotoxy(l,wherey+l);

write('L');repeat gotoxy(wherex,sat2-1);write('-"');

until wherex=sut2-sutl+l;
gotoxy(sut2-sutl+l,sat2-satl+l);write('4d")
gotoxy(sut2-sutl+l, 2);

repeat gotoxy(sut2—sutl+1,wherey);write('|‘)

until wherey=sat2-satl+l;

end;

Procedure menu(il:byte);

begin

assign(dos, 'ampmono.scr');

reset(dos, 4000);
blockread(dos,ekran{l],1l);close(dos);

window(1l,1,80,24);textbackground(0);textcolor(15);

Case il of
1:Begin Gotoxy(3,1);Write('D');
textcolor(15);Write('osya ');end;
2:Begin Gotoxy(10,1);Write('K');
textcolor(15) ;Write('onu ');end;
3:Begin Gotoxy(16,1);Write('F"');
textcolor(1l5) ;Write('rekans secimi ');end;
4:Begin Gotoxy(32,1);Write('E');
textcolor(1l5);Write('leman sec¢imi ');end;
5:Begin Gotoxy(47,1);Write('B');
textcolor(1l5);Write('aglanti sekli ');end;
6:Begin Gotoxy(63,1);Write('R'};
textcolor(1l5);;Write('un ');end;
7:Begin Gotoxy(68,1);Write('C');
textcolor(15);Write('ikis ');end;
End;
imlec;
End;

Procedure Dosya(dm,rl,r2,r3,r4,rc5,r6,r7,r8:byte);

Begin
if dm=1 then begin
Window(1l,1,80,1);
textcolor(1l5); TextBackGround(0);

Gotoxy(3,1);Write(' D');textcolor(1l5);Write('osya ')

pencerel(3,2,11,7);
textcolor(1l5);TextBackGround(rl);

Gotoxy(2,2);Write(' A');TextColor(r2);Write('cg

textcolor(15);TextBackGround(r3);

Gotoxy(2,3);Write(' S');TextColor(r4);Write('akla
textbackground(r5); textcolor(ré);gotoxy(2,4);

write(' S');

")
")

textcolor(15);gotoxy(4,4);Write('i');TextColor(zrb);

.
’

4

.
’
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Wr ite('l '); textcolor(1l5);textbackground(r7);
gotoxy(2,5);write(' B');textcolor(r8);write('ilgi
imlec;
end;

End;

Procedure Konu(km,rl,r2,r3,r4:byte);
Begin

if km=1 then begin
Window(1,1,80,1);
textcolor(15) ;TextBackGround(0);
Gotoxy(10,1);Write(' K');textcolor(1l5);Write('onu
pencerel(10,2,20,5); :
textcolor(15); TextBackGround(rl);
Gotoxy(2,2);
Write(' A');TextColor(r2);Write('naliz ');
textcolor(1l5); TextBackGround(r3);
Gotoxy(2,3);
Write(' T');TextColor(r4);Write('asarim ');
imlec;
end;
End;

Procedure Frekans(fm,rl,r2,r3,r4,r5,r6:byte);
Begin
if fm=1 then begin
Window(1l,1,80,24);textcolor(15); TextBackGround(0);
Gotoxy(1l6,1);
Write(' F');textcolor(15);Write('rekans Secimi ')
pencerel(16,2,33,6);
textcolor(15) ;TextBackGround(rl);
Gotoxy(2,2);
Write(' O');TextColor(r2);Write('rta frekans Yy
textcolor(1l5);TextBackGround(r3);
Gotoxy(2,3);
Write(' A');TextColor(r4);Write('lcak frekans ');
textcolor(15); TextBackGround(r5);

Gotoxy(2.,4);

Write(' Y');TextColor(r6);Write('iiksek frekans ');
imlec;

end;

End;

Procedure Eleman(em,rl,r2,r3,r4,r5,r6:byte);
Begin
if em=1 then begin
Window(1,1,80,24);textcolor(15); TextBackGround(0);
Gotoxy(32,1);
Write(' E');textcolor(l5);Write('leman secgimi ');
pencerel(32,2,65,6);
textcolor(15);TextBackGround(rl);
Gotoxy(2,2);Write(' B');TextColor(r2);
Write('ipolar alan etkili transistér ')
textcolor(15);TextBackGround(r3);
Gotoxy(2,3);Write(' J');TextColor(r4);
Write('fet veya aritilmis mosfet Y
textcolor(15); TextBackGround(r5);

»
r

’
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Gotoxy(2,4);Write('A');TextColoxr(r6);
Write('rttirilmis mosfet');
imlec;
end;
End;

Procedure Baglanti(bm,rl,r2,r3,r4,r5,r6:byte);
Begin
if bm=1 then begin
Window(1l,1,80,24);textcolor(15); TextBackGround(0):;
Gotoxy(47,1);Write(' B');textcolor(15);
Write('aglanti sekli ');
pencerel(47,2,67,6);
TextColor(r2) ;TextBackGround(rl);

Gotoxy(2,2);

Write(' Ortak ');textcolor(l3);write('e'):
TextColor(r2);Write( 'metdrli 'y,
TextColor(r4);TextBackGround(r3);
Gotoxy(2,3);

Write(' Ortak ');textcolor(1S);Write('b'):;
TextColor(r4) ;Write('azli ')
TextColor(r6) ; TextBackGround(rS);
Gotoxy(2,4);

Write(' Ortak ');textcolor(1l5);Write('k');

TextColor(zr6);Write('ollektdzrlid ');

imlec;

end;

End;
Procedure Run;

Begin

Window(1l,1,80,24);textcolor(15); TextBackGround(0);

Gotoxy(63,1);textcolor(15);

Write(' R');textcolor(1l5);Write('un '});

imlec;

end;
Procedure Cikis;

Begin

Window(1,1,80,24);textcolor(15); TextBackGround(0);

Gotoxy(68,1);textcolor(1l5);

Write(' ¢');textcolor(15);Write('ikis '});

imlec;

end;
procedure tablol(vcc,avs,rs,rl,zi,z0,bOmin,b0Om,bdcmin, bd

cm,vcbh,cmu,wl,wh,rbb,rd,rx,v0,ice0,x0,Db
rreal);

begin
window(3,2,77,25);textcolor(15);
gotoxy(1,1);
write(' : =');
gotoxy(1,2);
write('lVCC(V)
gotoxy(1,3);
write(' | ! 1Y
gotoxy(l,4); ' 1)
write('|RS(kR) |RL(kQ) = )

]Avs

v

-

N’
~s

i
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gotox¥(},5);
write(' ] 1 ') ;
1 =
gotoxy(1,6);
write('lZi(kQ) |Zo(k9)
gotoxy(1,7);
write('] 4 1)
gotoxy(i,S);
write('iﬁo(min)
gotoxy(1,9);
write('}
gotoxy(i,lO);
write('inc(min)
gotoxy(l,11);
write('} +
gotoxy(1l,12);
write('chb(V)
gotoxy(1,13);
write('} —
gotoxy(i,14);
write('|WL(rad/s)
gotoxy(1l,15);
write('] : 1'):
gotoxy(i,lS);
write('lRBB(kQ)
gotoxy(1,17);
write('| : ")
gotoxy(1l,18);
write('lrx(kg)
gotoxy(1,19);
write('i
gotoxy(1,20);
write(']ICEO(nA)
gotoxy(1,21);
write(' |— L ')
gotoxy(i.ZZ);
write('l
gotoxy(J,ZS); .
write(' ')
if b=2 then begin gotoxy(5,4);write('Q) ')
gotoxy(1l2,6);write('s');
gotoxy(5,6) ;write('Q) ')

v
v
~—
~e

| Bo(max)

1}
-
Nt
-

i

-

A
~e

!
t

|Bdc(max)

1}

t
~—

g
e

| Cu(pF)

1]
-~

-
St
-

A

|WH(Mrad/s)z> 1'):

i

| rd(kQ)

It
-
A

~s

|Vo(V)

it
=
N
~

| 1 1Y .
+ 1)

| RO (kQ)

i
~
o

~s

DEGER GIRISI TAMAM | "):

end;
if b=3 then begin gotoxy(24,6);write('Q) '):
gotoxy(31,6);write('<"');
gotoxy(31,2);write('=");
end;
gotoxy(2,24);textbackground(7);textcolor(0);
write('< ESC > iPTAL'); textbackground(0);textcolor(7);
gotoxy(13,2);vaz({vcc);gotoxy(32,2);
if b<>3 then yaz(avs);
gotoxy(13,4);if b<>2 then yaz(rs) else yaz(rs*1000);
gotoxy(32,4);vaz(rl);
gotoxy(13,6);if b<>2 then yaz(zi) else yaz(zi*1000);
gotoxy(32,6);if b<>3 then yaz(z0) else yaz(z0+%1000);
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gotoxy(13,8);yaz(bOmin);gotoxy(32,8);yaz(b0m);
gotoxy(13,10):yaz(bdcmin) ;gotoxy(32,10);yaz(bdcm);
gotoxy(13,12);yaz(vcb);gotoxy(32,12);yaz(cmu*1E+12);
gotoxy(13,14);if wli<lE+06 then yaz(wl)
else yaz(wl/1E+06);
gotoxy(32,14);yaz(wh/1E+06);
gotoxy(13,16);yaz(rbb);gotoxy(32,16);
if rd<>-1 then yaz{rd)
else write('="');
gotoxy(13,18);yaz(rx*1000) ;gotoxy(32,18);yvaz(v0);
gotoxy(13,20);yaz(ice0*1E+09);gotoxy(32,20);
if rO0<>-1 then yaz(r0)
else write('«='); gotoxy(1ll,22);textcolor(7);write('D');
gotoxy(13,2);
end; .
procedure tablo2(vcec,rll,r2l,rc,re,rs,rl,b0,bdc,cl,c2,c3
,ce,cp,cmu,rbb,r0,rd, rx,v0,icel,b
:real);
begin
window(3,2,77,25);textcolor(15);
gotoxy(1l,1);
write(' g ="
gotoxy(1,2);
write('iVCC(V) = ,Rl(kﬁ)
gotoxy(l,3);
write('] } ')
gotoxy(l,4);
write('|R2(kQ) = | RC(kQ) = ')
gotoxy(1,5);
write('| | ")
gotoxy(1,6);
write('iRE(kQ) = |RS(k9)
gotoxy(l,7);
write(')] } 1'):
gotoxy({.B):
write('lRL(kQ) = | Bo = |'):
gotoxy(1,9); ()
write('] ! ')
gotoxy(1,10); k -
write('iﬂdc = |C1(uF) = | ")
gotoxy(1,11);
write('| — — ')
gotoxy({,lz);
write('lCZ(pF) | CE(uaF)
gotoxy(1,13);
write('} { 4');
gotoxy({,l4);
write('le(pF)
gotoxy(1,15);
write('}
gotoxy(1,16);
write('|RBB(kQ) = | RO(kQ) = ['):
gotoxy(1,17);

write('} |

i
-

il
S
“e

il
-
~

~e

1]

| Ca(pF)

i
St

R
N
-e

{
t

—t
L
-
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gotoxy(1,18);

write('ird(kg) = | rx (kQ) = | ')
gotoxy(1,19);
write('} + ~4");
gotoxy(i,ZO);
write('lVo(V) = | ICEO(nA) = 1 ')
gotoxy(1i,21);
write('| ! -4');
gotoxy(1,22);
write('l DEGER GIRISI TAMAM [ ")
gotoxy(1l,23);
write('d L' ) ;

if b=2 then begin gotoxy(22,12);write('3')
gotoxy(24,6);write('Q) '
end;
gotoxy(2,24);textbackground(7); textcolor(0);
write('< ESC > iPTAL'); textbackground(0);textcolor(7);
gotoxy(13,2);vaz(vce);gotoxy(32,2);yaz(rll);
gotoxy(13,4);yaz(r2l);gotoxy(32,4);yaz(rc);
gotoxy(13,6);vaz(re);gotoxy(32,6);
if b<>2 then yaz(rs)
else yaz(rs+«1000);
gotoxy(13,8);vaz(rl);gotoxy(32,8);yaz(b0);
gotoxy(13,10);vaz(bdc);gotoxy(32,10);yvaz(Cl*1E+06);
gotoxy(13,12);yaz(C2+x1E+06);gotoxy(32,12);
if b=1 then yaz(ce*lE+06)
else if b=2 then yaz(c3*1E+06) else yaz(0);
gotoxy(13,14);yvaz(cp*1E+12);gotoxy(32,14);
vaz(cmuxlE+12) ; gotoxy(13,16);yaz(rbb);gotoxy(32,16);
if r0<>-1 then yaz(r0)
else write('=');
gotoxy(13,18);if rd<>-1 then yaz(rd) else write('=');
gotoxy(32,18);yaz(rx+«1000);
gotoxy(13,20);yaz(v0);gotoxy(32,20);vaz(ice0*1E+09);
gotoxy(1l1l,22);textcolor(7);write('D"');
gotoxy(1l3,2);
end;
procedure
tablo3(vdd,rll,r21,rd,rss,rs,rl,vp, idss,vt, kkl,cl,c2,c3,
css,cgd,cgs,e,b,rk:real);

);

begin

if e=2 then if rll=0 then rk:=1 else rk:=0;
if e=3 then if r2l1=0 then rk:=1 else rk:=0;
if rd=-1 then rd:=0;
window(3,3,77,25);textcolor(15);
gotoxy(1l,1);

write(' | ')
gotoxy(1,2);

write('ind(V) = |R1(kQ) = ["):
90?2x¥(|,3); , :
write(' D
gotoxy(1,4); ' !
write('iRZ(kQ) = IRD(kQ) = I ');
gotoxy(1,5);
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write('] ! [');

gotoxy(1,6); N !

write('lRSS(kQ) = | RS (kQ) = | ')

gotoxy(1,7):

write('| } : 1');

gotoxy(1l,8);

write('iRL(kQ) = | VP(V) = [ ')

gotoxy(1,9);

write('] }

gotoxy(i,lO);

write('|IDSS(mA) = |Cl(nF) =

gotoxy(1l,11);

write('| }

gotoxy(i,lZ);

write('lCZ(uF) = | CSS (uF)

gotoxy(l,13);

write('} +

gotoxy(1,14);

write('ngd(pF) = | Cgs(pF)

gotoxy(1,15);

write('} |

gotoxy(1l,16);

write( '] DEGER GIRISI TAMAM

gotoxy(1,17);

write('! 1)

if e=3 then begin gotoxy(22,8);write('T');
gotoxy(2,10) ;write( 'K(mA/V2)');
end;

if b=2 then begin gotoxy(24,6);write('Q) '):
gotoxy(22,12);write('3(uF) ');

]

B R R A |

end;
gotoxy(2,23); textbackground(7); textcolor(0);
write('< ESC > iPTAL'); textbackground(0);textcolor(7);
gotoxy(13,2);yaz(vdd);gotoxy(32,2);
if (e=2) and (rk=1) then write('=')
else yaz(rll);
gotoxy(13,4);if (e=3) and (rk=1) then write('w')
else yaz(r2l);
gotoxy(32,4);if rd<>-1 then yaz(rd) else yaz(0);
gotoxy(13,6);vaz(rss);gotoxy(32,6);
if b<>2 then yaz(rs)
else yaz(rs+*1000);
gotoxy(13,8);yaz(rl);gotoxy(32,8);
if e=2 then yaz(vp)
else vaz(vt);
gotoxy(13,10);if e=2 then yaz(idss)
else yaz(kkl):
gotoxy(32,10);yaz(Cix1E+06);
gotoxy(13,12);yaz(C2%1E+06) ;gotoxy(32,12);
if c¢ss=-1 then write('=')
else if b<>2 then yaz(css*1lE+06)
else yaz(c3%1E+06);
gotoxy(13,14);yaz(cgd+«lE+12);gotoxy(32,14);
vaz(cgs*1lE+12 ); gotoxy(1ll,16);textcolor(7);write('D');
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gotoxy(13,2);

end;

procedure

tablo4(vdd, avs,zi,z0,wl,wh,cgd, rs,rl,vp,idss,vt, kkl,e,b
treal);

begin

window(3,3,77,25); textcolor(15);

gotoxy(1l,1);

write(' T 1 ')

gotoxy(1l,2);

write('JVdd(V) = |Avs 2 BB ¥
gotoxy(1,3);
write(' | ; 1');
gotoxy(1l,4);
write(']Zi(kQ) 2 |Zo(kQ) = |');
gotoxy(1l,5);
write("] | 1");
gotoxy(1,6);
write('|RS(k®) = |RL(kQ) = |');

gotoxy(1,7);
write('} . ‘T i 'y
gotoxy(1,8);

write(’in(V) = | IDSS(mA) = [ ")
gotoxy(1,9);
write(' | { {‘);
gotoxy(1,10);
write(’[WL(rad/s) < IWH(Mrad/s)z [');

gotoxy(1,11);
write('} } {'):
gotoxy(1l,12);
write(‘ngd(pF)
gotoxy(1,13);
write('L ] 1Y)
if e=3 then begin gotoxy(3,8);write('T');
gotoxy(21,8);write('K(mA/V2)');
end;
if b=2 then begin gotoxy(5,4);write('Q) ')
gotoxy(1l2,4);write('<');
gotoxy(5,6);write(’'Q) ')

|DEGER GIRISI TAMAM|');

end;
if b=3 then begin gotoxy(24,4);write('Q) '):;
gotoxy(31l,4);write('s');
end;
gotoxy(2,23);textbackground(7);textcolor(0);
write('< ESC > iPTAL'); textbackground(0);textcolor(7):
gotoxy(13,2);yaz(vdd);gotoxy(32,2);
if b<>3 then yaz(avs);
gotoxy(13,4);if b<>2 then yaz(zi)
else yaz(zi*»1000);
gotoxy(32,4);1if b<>3 then yaz(z0)
else
yaz(z0%#1000);
gotoxy(13,6);if b<>2 then yaz(rs)
else
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vaz(rs*1000);gotoxy(32,6);yaz(rl);
gotoxy(13,8);if e=2 then yaz(vp)
else yaz(vt);
gotoxy(32,8);if e=2 then yaz(idss)
else vaz(kkl);
gotoxy(13,10);yvaz(wl);gotoxy(32,10);yvaz(wh/1E+06);
gotoxy(13,12);yaz(Cgd*1E+12);
gotoxy(21,12);textcolor(7);write('D"');
gotoxy(13,2);
end; .
procedure editor(var vecc,vdd,rll,r2l,rc,rd,rl,re,rss,rs,
bdc, b0,vp,vt,idss,kkl,cl,c2,c3,ce,css,
cp,cmu, cgs,cgd, icel,v0,rx,r0,avs,zi,wl,
wh, rbb,vcbh, z0,b0min, bOm, bdcmin, bdcm
:real;
var k,kl:integer;
var e,b,rk,ins,ilkchar:byte;
var chl,ch2:char);
var
strl:string[40];s0l:string{1];
ch,jl,xl,x2:byte;
Begin
if (e=1) and (k=2) then
tablol{(vcc,avs,rs,rl,zi,z0,b0min, bOm, bdcmin, bdcm, vcb, cmu
,Wwl,wh,rbb,rd, rx,v0,ice0,r0,b);
if (e=1) and (k=1) then
tablo2(vcec,rll,r2l,rc,re,rs,rl,b0,bdc,cl,c2,c3,ce,cp,cmu
,rbb,r0,rd, rx,v0,ice0,b);
if (e<>1l) and (k=1) then
tablo3(vdd,rll,r2l,rd,rss,rs,rl,vp,idss,vt, kkl,cl,c2,c3,
css,cgd,cgs,e,b,rk);
if (e<>1) and (k=2) then
tablo4(vdd, avs,zi,z0,wl,wh,cgd,rs,rl,vp,idss,vt, kkl,e,b)
; jl:=1;strl:='"";xl:=1;s0l:='0';ch:=0;ilkchar:=0;
repeat
textcolor(0); textbackground(7);
i:=wherex;x2:=wherey;
if e=1 then gotoxy(60,24) else gotoxy(60,23);
if ins=0 then write('INS') else write(' Y
textcolor(7);textbackground(0);gotoxy(i,x2);
chl:=#0;ch2:=#0;
chl:=readkey;if keypressed Then ch2:=readkey:
if (chl=#0) then if ((wherey<=22) or (e<>l)) and
( (wherey<=16) or (k=2) or (e=1l)) and
((wherey<=12) or (k=1) or (e=1)) then
case ch2 of
#59:begin
chl:=char(236);ch2:=char(0);end;
$#72:if (wherey<>2) and
(not(wherey in(6,14]) or
{wherex<20) or (b<>3))
then
begin
ilkchar:=0;ch:=0;x1:=1;j
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else write(#7);

l:=1;strl:='";

if wherex<19 then

gotoxy(13,wherey-2)
else

gotoxy(32,wherey-2);

end

$#75:1if (jl1>1) and (wherex in

[13..19,32..38]) then
begin
jl:=jl-1;
if wherex in [13,32] then
begin

sol:='0"';
if x1>1 then xl:=x1-1;
end

else
sol:='1";
end;

#77:if (jl<=length(strl)) and

(wherex in [13..19,32..38])
then
begin
jl:=j1+1;
if (wherex in [19,38]) and
(xl<=length(strl)-7) then
xl:=x1+1;
if not (wherex in [19,38])
then
gotoxy(wherex+1l,wherey);
end;

#80:if ((not(wherey in [2,12]))

or (wherex<20) or (b<>3))
and (((wherey<>22) and
(e=1)) or

((wherey<>16) and (e<>1)
and (k=1)) or
((wherey<>12) and (e<>1)
and (k<>1))) then
begin
ilkchar:=0;ch:=0;x1:=1;3jl1
:=1;strl:="'";

if wherex<l1l9 then
gotoxy(13,wherey+2)

else

gotoxy(32,wherey+2):;
end
else write(#7)

483:delete(strl, j1,1);
#71:begin

jl:=1;x1:=1;
if wherex<20 then
gotoxy(13,wherey)
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else
gotoxy(32,wherey);
end;
#79 :begin

jl:=length(strl)+l;
if ji>7 then
begin
jl:=j1-
1;x1:=j1-7;end else xl:=1;
if wherex in [13..20] then
if length(strl)<8 then
gotoxy(l4+length(strl)-xl,wherey)

else begin
gotoxy (19, wherey);
end;
if wherex in [32..39] then
if length(strl)<8 then
gotoxy(33+length(strl)-xl,wherey)

else begin

gotoxy(38,wherey);

ch:=1;
end;
end;
#82:if ins=0 then ins:=1 else
ins:=0;

end else write(#7);
if (chl=#8) and (ch2=%#0) then

if ((wherex in [14..19]) or (wherex in [33..38])) and
{ (wherey<>22) or (e<>1l)) and ((wherey<>16) or
(k=2) or (e=1)) and
((wherey<>12) or (k=1) or (e=1)) then

begin
if ji1>1 then

jl:=j1-1;gotoxy(wherex-1,wherey);
delete(strl, jl,1);

end;

if (chl in [#9,#13,#68,#100]) and (ch2=#0) then
if (wherex<20) and ((wherey<>22) or (e<>1l)) and
((wherey<>16) or (k=2) or (e=1)) then begin
if strli<>'' then
if e=1 then case k of

2:val(strl,vece,kl);
4:val(strl,r2l,kl);
6:val(strl,re,kl);
8:val(strl,rl,kl);
10:val(strl,bdc,kl);

l:case wherey of
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12:begin val(strl,c2,kl);c2:=c2%#1E-06; end;
l4:begin val(strl,cp,kl);cp:=cp*1lE-12; End;
16:val(strl,rbb,kl);
18:1if stri<>'=' then wval(strl,rd,kl)
else rd:=-1;
20:val(strl,v0,kl);

end;

2:case wherey of

2:val(strl,vce,kl);
4:begin val(strl,rs,kl); if b=2 then rs:=rs/1000; end;
6:begin val(strl,zi,kl); If b=2 then zi:=zi/1000; end;
8:val(strl,bOmin, kl);
10:val(strl,bdcmin,kl);
12:val(strl,vcb,kl);
l4:val(strl,wl, kl);
16:val(strl,rbb,kl);
18:begin val(strl,rx,kl);rx:=rx/1000; end;
20:val(strl,icel,kl);

end;

end;
if stri<>'' then
if e<>1 then case k of
l:case wherey of

2:val(strl,vdd, kl);
4:if strl<>'o' then begin wval(strl,r2l,kl);
if e=3 then rk:=0;
end
else rk:=1;
6:val(strl,rss, kl);
8:val(strl,rl,kl);
10:if e=2 then wval(strl,idss,kl)
else val(strl,kkl, kl):;
12:begin val(strl,c2,kl);c2:=c2*%1E-06;end;
14:begin val(strl,cgd,kl);cgd:=cgd*1E-12;end;
end;
2:case wherey of
2:val(strl,vdd,kl);
4:begin val(strl,zi,kl);if b=2 then zi:=zi/1000; end;
6:begin

val(strl,rs,kl);if b=2 then rs:=rs/1000;end;
8:if e=2 then val(strl,vp,kl)
else val(strl,vt, kl);
10:val(strl,wl, kl);
12:begin
val(strl,cgd,kl);cgd:=cgd*1E-12;
end;
end;
end;
strl:='';jl:=1;x1l:=1;ch:=0;
if ((wherey=12) and (e<>1l) and (k=2))
then begin
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chl:=chr(255);

gotoxy(21,12);
end
else begin
if (wherey in [4,12]) and (k=1) and (b=3) then
gotoxy(13,wherey+2)
else
if (wherey=2) and (k=2) and (b=3) then
gotoxy(13,wherey+2)
else
gotoxy(32,wherey);
end;
end else
if (wherex<=39) and ((wherey<>22) or (e<>1l)) and
((wherey<»>16) or (k=2) or (e=1)) or (ord(chl)=9) then
begin
if strl<>'' then
if e=1 then case k of
1:case wherey of

2:val(strl,rll,kl);
4:val(strl,rc,kl);
6:begin val(strl,rs,kl);if b=2 then rs:=rs/1000;end;
8:val(strl,b0,kl);
10:begin val(strl,cl,kl);cl:=cl*1E-06;end;
12:begin val(strl,ce,kl);ce:=cexlE-06;
if b=2 then c3:=ce;
end;
14:begin val(strl,cmu,kl);cmu:=cmu*lE-12;end;
16:if strl<>'w»' then val(strl,r0,kl) else r0:=-1;
18:begin val(strl,rx,kl);rx:=rx/1000;end;
20:val(strl,ice0l,kl);end;
2:case wherey of
2:val(strl,avs,kl);
4:val(strl,rl, kl);
6:begin val(strl,z0,kl);if b=3 then z0:=z20/1000;end;
8:val(strl,bOm,kl);
10:val(strl,bdcm,kl);
12:begin val(strl,cmu,kl);cmu:=cmu+*lE~12;end;
l4:begin val(strl,wh,kl);wh:=wh*1E+06;end;
16:val(strl,rd, kl);
18:val(strl,v0,kl);
20:val(strl,r0,kl);
- end;
end;
if strl<>'' then
if e<>1 then case k of
l:case wherey of
2:if
strl<>'«' then begin
val(strl,rll,lkl);
if e=2 then rk:=0;
end
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else rk:=1;

4:val(strl,rd, kl);
6:begin val(strl,rs,kl);if b=2 then rs:=rs/1000;end;
8:if e=2 then val(strl,vp,kl) else val(strl,vt,kl);
10:begin val(strl,cl,kl);cl:=cl*1E-06;end;
12:if strl='w' then css:=-1 else
begin
val(strl,c ss,kl);
css :=css*lE-06;
if b=2 then c3:=css;
end;
l4:begin val(strl,cgs,kl);cgs:=cgs*lE-12;end;
end;
2:case wherey of

2:val(strl,avs,kl);
4:begin val(strl,z0,kl);if b=3 then z0:=z0/1000;end;
6:val(strl,rl,kl);
8:if e=2 then val(strl,idss,kl)
else val(strl,kkl,kl);
10:begin val(strl,wh,kl);wh:=wh*1E+06;end;
end;
end;
strl:="';jl:=1;x1:=1;ch:=0;
if (wherey=20) and (e=1l) then begin

chl:=chr(255%);gotoxy(11,22);
end
else

if ((wherey=22) and (e=1l)) or
{ (wherey=16) and (e<>1l) and
(k=1)) or {((wherey=12) and (e<>1)
and (k=2)) then begin

if (ord(chl)<>13) then gotoxy(13,2);

end

else
if (wherey=14) and (e<>1l) and (k=1)
then begin chl:=chr(255);gotoxy(11,16);end
else gotoxy(1l3,wherey+2);
end;
if (ord(chl) in [48..57,43,45,46,69,236]) and (ch2=#0)
and ((wherey<>22) or (e<>1)) and ((wherey<>16) or (e=l)
or (k=2)) and (not((wherey=12) and (wherex in [21..38]))
or (e=1) or (k=1)) then
begin
if wherex<l3 then gotoxy(l3,wherey) else if wherex in
[21..31] then gotoxy(32,wherey);
if ins=1 then delete(strl,jl,1l):;
insert(chl,strl, jl);ilkchar:=1;
if (jl>=length(strl)) then jl:=jl+1;
if (wherex in [19,38]) and (ins=0) and
(length(strl)>7) then xl:=xl+1;
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if wherex in [19,38] then ch:=1 else ch:=0;
end

else
if not ((ord(chl) in [0,8,9,13,27,68,100,236,255]) and
(ord(ch2) in [0,59,71,72,75,77,79,80,82,83]))
then write($#7);
if ((wherey=22) and (e=1)) or ((wherey=16) and (e<>1)
and (k=1)) or ((wherey=12) and (wherex in [21..38]) and
(e=2) and (k=2)) then
if e=1 then gotoxy(ll,22)
else if k=1 then gotoxy(1l1l,16)
else gotoxy(21,12);
if ((wherey<>22) or (e<>1l)) and ((wherey<>16) or (e=1l)
or (k=2)) and
(not((wherey=12) and (wherex in [21..38])) or (e=1)
or (k=1)) then
if wherex<13 then gotoxy(13,wherey) else if wherex in
[21..31] then gotoxy(32,wherey);
if (ord(chl) in [0,8,48..57,43,45,46,69,236]) and
(ord(ch2) in [0,59,71,72,75,77,79,80,82,83]) and
(ilkchar=1) then

begin

i:=wherex;

if wherex in [13..19] then begin write(' ':20-
wherex) ;gotoxy(i,wherey);end;

if wherex in [32..38] then begin write(' ':39-

wherex) ;gotoxy(i,wherey);end;
if wherex<20 then gotoxy(1l3,wherey) else
gotoxy(32,wherey);
write(copy(strl,x1,7));
end;
if (jl<=length(strl)) or (length(strl)>7) then
gotoxy(i,wherey);
if (wherex in [20,39]) or ((wherex in [19,38]) and
(length(strl)>7)) then ch:=1;
if (wherex in [20,39]) or (sol='1l') then begin
gotoxy(wherex-
1,wherey);
end;
sol:='0";
if (chl in ['D','d']) and (ord(ch2)=0) then
if e=1 then gotoxy(1l1l,22)
else if k=1 then gotoxy(1l1l,16)
else gotoxy(21,12);
until (((wherey=22) and (e=1)) or ((wherey=16) and
(e<>1) and (k=1)) or ({wherey=12) and (e<>1) and (k=2)
and (wherex>20))) and (ord(chl)=13) and (ord(ch2)=0) or
((ord(chl)=27) and (ord(ch2)=0));
End;
Procedure menuk;
Label Basla;
Begin
basla:
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chl:=readkey;

jl:=0rd(chl);i2:=1;

If Keypressed Then Begin
ch2:=readkey;
j2:=0rd(ch2);
End;

Case jl Of

27:Case j2 Of
37:i1:=2;
33:1i1:=3;
18:i1:=4;
48:1i1:=5;
19:i1:=6;
46:11:=7;

End H

Else Goto Basla;

End;

End;

begin

end.
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7. BILGISAYARDAN ALINAN SONUGLAR

Bipolar transistorlii ortak emet6r baglantth amplifikatdriin analizi
Ginig deferleni Orta frekans analizi
rth=16.67 kQ
VCC(V) =15.00 R1l(k®) =50.00 vth=5.00 V
Vce=6.39 V
R2(kQ) =25.00 RC (k) =5.00 Ic =0.86 mA
gm =33.45 mmho
RE(kQ) =5.00 RS(kQ) =1.00 T =10.46 kQ
Avi=-47.78
RL(kQ) =2.00 Bo =350.00 Avs=-41.35
Zi =6.43 kQ
8dc =350.00 |Cl(wmF) =3.00 Ai =-153.57
Ap =7337.87
C2(pF) =8.00 CE(uF) =50.00 Z0 =5.00 kQ
Cp(pF) =20.00 |Cp(pF) =2.00
RBB(kQ) =0.00 RO(kR) P
rd(kQ) = rx(kQ) =0.00
Vo(V) =0.65 ICEO(nA) =0.00
Algak frekans analizi Yiiksek frekans analizi
»lﬁuslds 1R yslqp
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10 ’: 102 103 103 108 107 108 109
-2 ~12
T T e T e o

"4 6 3107 2
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Fetli ortak baz baglanth amplifikatoriin analizi

Giris degerleri Oria frekans analizi
- ID =4.00 mA
vdad(v) =20.00 R1(kQ) =1700.00 vDS=4.00 V
VGS=-1.00 V
R2(kQ) =300.00 |RD(kR) =3.00 gm =4.00 mmho
Avi=7.50
RSS(kR) =1.00 RS(Q) =50.00 Avs=6.00
Zi =200.00 @
RL(kQ) =5.00 Vp(V) =-3.00 Ai =0.30
Ap =2.25
IDSS(mA) =9.00 Cl(wF) =25.00 Z0 =3.00 k@
C2(uF) =5.00 C3(pF) =0.10
Cgd(pF) =2.00 Cgs(pF) =5.00
Algak frekans analizi Yiiksek frekans analizi
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Artirdoms mosftli ortak kollektr baglantih amplifikatriin analizi
Girig degereri Orta frekans analizi
ID=0.52 mA
vad(v) =20.00 |R1(kQ) =1700.00 VDS=19.48 V
VGS=2.48 V
R2(kQ) =300.00 |[RD(kQ) =0.00 gm=2.16 mmho
Avi=0.64
RSS(kQ) =1.00 RS(kQ) =1.00 Avs=0.64
: Zi =255.00 k@
RL(kQ) =5.00 VT (V) =2.00 Ai =32.80
Ap =21.09
K(mA/V2) =4.50 Cl(uF) =0.02 Z0 =316.23 Q
C2(nF) =5.00 CSS(uF) =0.00
Cgd(pF) =2.00 Cgs(pF) =5.00

Alcak frekans analizi Yiiksek frekans analizi
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Bipolar transistdrlii ortak kollektdr baglantih amplifikatGriin tasanirm

Giris deferleri Bilgisayar sonuglan

Vce=15 V
VCC(V) =15.00 Avs = Rl =65.45 kQ
R2 =40.36 kQ
RS(kQ) =1.00 RL(kQ) =2.00 RE =5.00 kQ
Cl =7.794 uF
Zi(kRQ) >15.00 Zo(Q) £30.00 C2 =4.936 pF
Cu =2.00 pF
go(min) =350.00 }Bo{max) =1400.00 Cp =30.35 pF

(£T = 193.11 MHz)

8dc(min) =350.00 |Bdc(max) =1080.00

Vcb(V) =4.35 Cu(pF) =2.00

WL(rad/s) <100.00 |[WH(Mrad/s)=2400.00

RBB(kQ) =0.00 rd(kQ)

@

U

rx(kQ) =0.00 Vo(V) =0.65

ICEO(nA) =0.00 RO (kQ)

i
8
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Jfetli ortak emetdr baglantih ifikatGriin tasanmm
Giris degerleri Bilgisayar sonuglan
Rl = =
vdd(v) =20.00 Avs 27.00 R2 =255.00 kQ
RD 2 3.00 kQ
Zi(kQ) 2255.00 |Zo(kQ) 23.00 Rss=320.6 @
Cl =0.260 pF
RS(kQ) =1.00 RL(kQ) =5.00 C2 =8.333 pF
. Css=22.89 pF
Vp(V) =-3.00 IDSS(mA) =9.00 Cgd =2.00 pF
Cgs =12.11 pF
WL(rad/s) <£300.00 |[WH(Mrad/s)z=40.00
Cgd(pF) =2.00
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Artirilnig mosfetli ortak baz baglantith amplifikatSriin tasarmm

Giris degerleri
vdd(V) =20.00 |Avs >4.04
Zi(Q) <300.00 |{Zo(kR) 23.00
RS(Q) =50.00 |RL(kQ) =5.00
VT (V) =2.00 K(mA/V2) =4.50
WL(rad/s) <1000.00|WH(Mrad/s)2250.00
Cgd(pF) =2.00

Bilgisayar sonuclan

R1 =1000.00 kQ
R2 =206.06 kQ
RD 2 3.00 k@
Rss=1.222 kQ
Cl =2.857 pF
C2 =2.500 wF
C3=66.67 pF
Cgd =2.00 pF
Cgs =23.87 pF
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