SERI PARALEL DIRENC BIRLESTIRMELERI

Simdiye kadar KGK (tek gozli) veya
KAK (tek diigim ciftli) uygulamasi ile
analiz edilebilen devreleri inceledik,

Baz1 durumlarda, bir devrenin analizini
basitlestirmek [ic¢in direng¢leri birlestirmenin
avantajli oldugunu gordik

Simdi direncleri birlestirme teknigini
kullanarak analizi basitlestirebilecegimiz
baz1 daha karmasik devreleri inceleyecegiz ...
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ILK ONCE DIRENGLERIN BIRLESTIRILMESI ISLEMINI YAPIYORUZ
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*
/PROBLEM-SOLVING STRATEGY

When trying to determine the equivalent resistance at a pair of terminals of a network com- SIMPLIFYING
posed of an interconnection of numerous resistors, it 1s recommended that the analysis begin  RESISTOR

at the end of the network opposite the terminals. Two or more resistors are combined to form  cOMBINATIONS
a single resistor, thus simplifying the network by reducing the number of components as the

analysis continues in a steady progression toward the terminals. The simplification involves

the following:

STEF 1. Resistors in series. Resistors R, and R, are in series if they are connected end
to end with one common node and carry exactly the same current. They can
then be combined into a single resistor Rs, where R = R, + R,.

STEP 2. Resistors in parallel. Resistors R, and R, are in parallel if they are connected to the
same two nodes and have exactly the same voltage across their terminals. They can
then be combined into a single resistor R,,, where R, = R\RJ/(R; + R,).

These two combinations are used repeatedly, as needed, to reduce the network to a single
resistor at the pair of terminals.

/ 3k || 6k = 2k
4 kQ V4 kQ 12k

A O ® 7‘NV‘

Isler kafa karistirica
Q c
Raop —+ 6kQ 3,12 kQ % 8 kO gelirse..

6k |4k +2k)  /
12k||12k =6k~ L——
\\MY 3

B o




ORNEKLER: SERI-PARALEL BIRLESTIRMELER
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Cizim kafa karistirici olursa ...
Sadelestirilmis devreyi yeniden
¢izip tekrar baslayin

Direncler tam olarak ayni akimi
tasiyorsa seri haldedirler

Direncler ayni iki diagim arasina
baglandiklarinda paraleldirler
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“TERS SERI PARALEL BIRLESTIRMELER”
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+ O0A BASIT ORNEK
V& R
podvf/:er _ V., 600mV olmali, I =3Aiken
supply O’A ELIMIZDE SADECE 0.1Q DIRENC BULUNMAKTA
Load | GEREKLI R =% -020= R=0.1Q0+0.1Q
—0 Son dedgeri g6z o6niine alarak
— dogru kombinasyonu bulun
BASIT OLMAYAN ORNEK o °
Vi 600mV olmali, I =9Aiken =
SADECE 0.1Q2 DIRENC MEVCUTTUR g % % - =
R, R %
GEREKLI R=2% 006670 = 2 % = g =
9A =
®
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DIRENC TOLERANSININ ETKISI

[
- NORMAL DIRENC DEGERI : 2.7kQ
DIRENC TOLERANSI : 10%
AKIM VE GUC ARALIKLARI?
10V (i) R ¢
10 o [0}
NORMAL AKIM: | =———=3.704 mA NORMAL GUC: P=—2=37.04 mW
27k 27K
10
MINIMUM AKIM : 1, === ~=3.367 mA MINIMUM GUC(VI ) :33.67 mW
10 MAKSIMUM GUC : 41.15mW
MAKSIMUM AKIM : | ., =m =4.115mA
I X L.

AKIM VE GUC ARALIKLARI TOLERANSLA BELIRLENIR,
ANCAK DEGISIM YUZDESI TOLERANS YUZDESINDEN FARKLI OLABILIR.
ARALIKLAR SIMETRIK OLMAYABILIR
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SERI-PARALEL DIRENC KOMBINASYONLU DEVRELER

ELEMANLARIN BIRLESTIRILMESI, BIR DEVRENIN KARMASIKLIGINI
AZALTABILIR VE SIMDIYE KADAR GELISTIRILEN TEMEL ARACLARI
KULLANARAK ANALIZ ICIN UYGUN HALE GETIRILEBILIR.

SERT OLARAK BIRLESTIRILEN DIRENCLER
DEVREDEN BiR DUGUMU ORTADAN KALDIRIR.

PARALEL OLARAK BIRLESTIRILEN DIRENCLER
DEVREDEN BiR CEVREYI ORTADAN KALDIRIR.

GENEL STRATEJI:

«DEVRENIN ANAL1Z EDILEBILMEST ICIN YETERINCE BASIT
HALE GELINCEYE KADAR KARMASIKLIGINI AZALTIN.
«ORIJINAL DEVREDEKI ISTENEN DEGISKENLERI HESAPLAMAK
TCIN BASITLESTIRILMIS DEVREDEKI VERILERI KULLANIN

~-BU NEDENLE DEGISKENLER ARASINDAKI HERHANGI BirR fLiskiyi
TAKIP ETMENIZ GEREKiR.
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ASAGIDAKI DEVREDE ETIKETLENMIS BUTUN AKIM VE GERILIMLERI BULMAK ISTIRORUZ
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ASAGIDAKI DEVREDE ETIKETLENMiS BUTUN AKIM VE GERILIMLERI BULMAK ISTIRORUZ

sonra: OHM KANUNU, KGK VE KAK KULLANIN
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Vo dederini bulun
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GERILIM BOLUCU : V, = (V)=
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YAPARAK OGRENIN

Io degerini bulun

1k +1k = 2k
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AKIM BOLUCU : I = (3A) =1A
1k + 2k
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ORNEK “SONDAN BASA DOGRU”

I4=0.5mA ise kaynak gerilimi Vvo’1 bulun

§1kQ

6kQ [, x  3kQ Is =1.5mA
VW———— A
1, =3mA v cev
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STRATEJI. HER ZAMAN SORUN: “BASKA NEYI HESAPLAYABILIRiIM?”

V, =6k*I, V., =V_+V,
Yy Ve
° 3k ° 4k
I,=1,+1, IL=1,+1,
V, =2k*1, V, =6k*1 +V _+4k*I,
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V,,'i bulun

20k | V. BV e 60K
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STRATEJI : V,'ibul | 30k [ 60k = 20k
Gerilim Bolucu kullan

20k
9
VYV n
. = 20k
- V. = 12) = 6V
( 20k L 20k+20k( )
12V _
O
GERILIMBOLUCU
V, = 20k v,
20k + 40k
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V. 'yi bulun

2

|

120 k()

20k V, =60k*0.1mA
— W1
0.15mA| + 0.05mA
ve(t BT
oV — Y O01mA

hesaplanabilir?

V, =20k *0.15mA + 6V

6V
' 120K

Bu tersden bir sorudur, ne
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http://www.wiley.com/college/irwin/0470128690/animations/swf/D2Y.swf

YILDIZ UCGEN DONUSUMLERI | Y —A DONUSUMLERI

Vl + Vl =
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vWA
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BU DEVRE SERI YA DA PARALEL SONRA DEVRE BU HALE GELIR
DIRENC 1CERMEMEMEKTEDIR ) VE SERI PARALEL DONUSUMLER
: - : L
BU DEVRENIN a BU DEVREYI D
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UCGEN YILDIZ DONUSUMU

R =Ry || (Ry + Rs) A >

Y|

L RN

RR,+RR;+R,R;)

R,+R +R, =
R+R,+R;

R,=(R,+R,+R.)- (R, +R,)
— I:\)1R2

* R +R,+R,
— RZ RB

" R +R,+R,
R3 R1

° "R +R, + R,
A->Y
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YILDIZ UCGEN DONUSUMU

R =Ry (| (R +Rs)

Rab = Ra + Rb

%Ra/ Y > A

b
___RR R,R R,R
R, = 12 i * 2
a = +
R1+RR§{+ Ry R FRRARR =R TR IR, R+R +R,
— 2°'3
Rb_R1+R2+R3 S TN L
_ RR R+R,+R;, R +R,+R;
“ R +R,+R, R,R, ., RR,
A=Y R+R,+R, R +R,+R,
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YILDIZ UCGEN DONUSUMU -Devam

L RN
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R R + R R 4+ R R — R1R22R3+ R1R2R32+ R12R2R3 — RlRZRB(R2+ R3+ Rl)
aih it e (R, +R, +R,)? (R, +R, +R,)?

R.R +R R +RR, = RR;R, R, = R,R, +R,R, + R.R,

(R +R,+R;) R,
~ _RR+RR +RR,

R,R,+R,R, +R.R, R R,R, / R,R, 2 R,
R, (R+R,+R;) R +R,+R, ~ _RR +RR +RR,

R

a
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ORNEK: YILDIZ-UGCGEN DONUSUMU UYGULAMASI

— : c
ls"y1 Hesaplayin UGGEN BAGLANTI - o
| s
2 6kQ
8 k0 3Ry : 12k x6k
<i> 12V 12k + 6k +18k
3 kQ

4 kQ 9ke S ° R+R+R, 4 kQ
R,R
R~ R R 4R
b2 8 IRy =6k +(3k +9K)|| (2k +6k) =10k
_ R3R1
=
R, + R, + R 12V
A—>Y 10k

Y11ldiz-Uggen donisimi de
kullanilabilirdi
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ORNEK
YILDIZ BAGLANTIYI UCGEN BAGLANTIYA DONUSTURUN?

1 kQ% %12KQ

BU DUGUMLER KAYBEDILMEMELI!

kQ% 12 k()

EGER YILDIZ BAGLANTIYI UCGEN BAGLANTIYA DONUSTURURSEK,
SERT PARALEL SADELESTIRMELER OLUR!

_RRRy+RyR. + R.R,  3*12kQ*12kQ

R, = 36kQ

R, 12kQ
R. — R,R, + RyR, + R.R, 36k Sonugtaki devre

2~ R, 12 bir akim bolicidir

R, - R.R, + RyR.+R:R.  4ma D 36Kk

R, +

Y _ A 12k V,
* 19
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PARALEL SADELE$T1RME SONRASI DEVRE
= 36k|| 12k =0
4mA(y) 36k L,
36k 8
%gk Vo Io—mx4mA—§mA
.-

V. = 9kQx 1, =9ka§mA=24V
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