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Series and Parallel

Combinations
R1 R2 C1 c2
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1R =1/R1 +1/R2 C=C1+C2
or

R = R1.RZ/[R1 + R2)



DEVRE ORNEKLEME
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Resistors

series
combination
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Voltage Divider
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Capacitors

- capacitance - [Farads]: Michael Faraday
Q — C V - capacitor - two terminal device that stores
energy in the form of an electric charge

O_

/ il d d
/A — differentiating, we get I = —Q = C—V
: dT dt

- dogru gerilimin degeri zamanla degismez.

two conductors separated by a thin layer of dielectric

- capacitance ~ conductor surface area, thinness of dielectric

- two adjacent wires in a ribbon cable are subject to capacitive crosstalk
(ground every other wire)

- big capacitors are polarized, terrible accuracy, temperature stability,
leakage, and lifetime---a loud buzzing noise from electronics could
be an electrolytic capacitor has died



RC Circuits

Y i=0=ti.—i,

d Vout
C f(. — Odt (%n Vout) R
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which has the solution
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timing - RC 1s called the time constant, t, of the circuit,
voltage will fall to 37% of its initial value in RC seconds.

smoothing - high frequency noise on top of a slowly varying signal
can be rejected by observing the signal through a relatively large
RC time constant



RC Differentiator
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choose R and C small so V_, is small

d
Vout (t) — RC%‘/E’H (t)

note - this can happen by accident, if a smooth signal is

corrupted with noise, maybe it’s capacitive coupling---perhaps a

digital line is too close to an analog signal.



RC Integrator
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Inductors

- inductance - [Henries]: 1 volt across 1 Henry

4 L produces a current that increases at 1 amp per
second T
V=L—
al

- an inductor is normally formed from a coil of wire that may be wound on a
core of magnetic material.

- a voltage source across an inductor causes the current to rise as a ramp.

- stopping a current going through an inductor generates a high voltage.



Inductors

no mutual inductance

series
combination
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Transformers

“gearbox”
primary V. [‘fm secondary for AC voltage and current
V~1 | ~ ®

constant power: VI (to)

step-down: | step-up:
V vV less voltage V. 1 V,, Mmore voltage
in out more current less current

6 : 3 n=6/3 3 : 6 n=3/6

- transformers are the main reason why AC power is used.
- often first stage for low voltage DC power



Mathematics for Electronics

Students will understand the
mathematical processes
and applications that lead
to solutions of electronic
problems.

P = Power (watts or volt-amps)

| = Intensity (current in amps)

E = Electromotive Force (Voltage)
R = Resistance (Ohms)

P = Watts | = Amperes
_ Vohs? volt

Watts = —— = uvons

= ohms Amperes S
Watts = AmperesZ X Ohms

P Amperes = Watls

Watts = Volts X Amperes Voits

Amperes =_| Watts

Ohms

P |

Wattz Amps
Vols Ohms

E R

P/R
P/

E°/P
I\R E/I

E = Volts R = 0Ohms
_ Volts
Volts = {Watts X Ohms Ohms = mperes
- _Walts 2
Volts = _ Vohs
ons Amperes Ohms = Watts
Volts = Amperes X Ohms
Ohms = M

Amperes?



Cevre Akimlari
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Bu yontemde, devrenin her bir gzl icin ( Herhangi bir gcevrenin
secilmesinde de sakinca yoktur ) bir cevre akimi ve yonu segcilir

Secilen bu cevre akimlarindan faydalanarak Kirsof’'un Gerilimler Kanunu her
bir goze uygulanir ve goz adedi kadar denklem yazilir. G6z adedi kadar
bilinmeyen ¢evre akimi oldugundan, elde edilen g6z adedi kadar denklem
cozulerek her bir gozun ¢evre akimi bulunur. Sonrada ¢evre akimlari
kullanilarak kol akimlari kolaylikla bulunabilir.



U.,=10V
b W - -
== L - L, “T=
U=12V R,=102
Sekil 1.20
12=41_+11, 12=41, +1, 08 A olanak b
= olara Liunur,
(-4)10=11, +91, — 40 =41, - 361, v
-28 = -351,

12-0.8
12=41_+1, =1, = .

= 2.8 A olarak bulunur.

I,=1.=2.8A
I,=1,=0_8A
I;=1,+1,=2.8+0.8=3.6A olarak bulunur.



Thevenin Teoremi

« Bu teoreme gore elektrik devreleri bir direng ve ona seri bagli olan bir Ureteg¢
esdegeri ile temsil edilebilir.

— Gerilim kaynaklari kisa devre, akim kaynaklari ise acik devre yapilarak
Thevenin esdeger direnci bulunur.

— Thevenin en ¢ok bagimli kaynaklarinin donugumunde isimize yarar.
Bagimli kaynagin etkisi devrede Thevenin esdeger direnci olarak kendini
gosterir. Boylece devreyi bagimli kaynaklardan arindiriimig bir gekilde
cOzebiliriz.*
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Thevenin
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Thevenin Ornek

 R6 daki Thevenin Esdeger devresini
bulunuz

+
2 — R4 [Jat




1. Adim
- R3//(R4+R5) =RA=4Q
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2. Adim Vth

* | = VIR =(24-6) /12 = 1.5Amps
—RA uzerinden Akim akmaz
—V1 ve V2 birbirine ters oldugu icin cikarilir.
—R1 ve R2 birbirlerine Seridir.

. VT = | R2 = (1.5 x 8W) = 12 Volts
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3. Adim Rth

*1/R=1/R1+1/R2 > R = 2.67.
* RA+R =6.67 Q =2>Rth




4. Adim Esdeger Devre ile hesap

* R6 =>1=VT/Res = 12/(6.67 + 6) = 0.94
Amps

b6

124 —— RG | |6




Norton Teoremi

Norton teoremi, elektrik devrelerinin ¢ozumlenmesinin kolaylastirilmasi igin
kullanilan teorem ve yontemdir. Bu yontem sayesinde karmasik elektrik
devreler olusturulan basit esdeger devre Uzerinden kolayca ¢ozulebilir.

Norton Teoremi, benzer bir yontem olan Thevenin teoreminin uzantisidir.

Teorem 1926 yilinda birbirinden bagimsiz olarak; Siemens firmasindan

Hans Ferdinand Mayer (1895-1980) ve Bell Laboratuvarlari'dan Edward

Lawry Norton (1898-1983) tarafindan gelistiriimistir. Mayer konu ile ilgili

Eailgmasml yayimlamis, Norton'un calismasi ise firma ici teknik rapor olarak
almistir.

Dogrusal bir devre, herhangi iki noktasina gore, bir akim kaynagi ve buna
paralel bir direnc haline getirilebilir.

Bunun icin;

— Herhangi iki noktadan uclari kisa devre edildiginde gecen akim kaynak
akimidir

— Gerilim kaynag kisa devre edildiginde, iki nokta arasindaki direng
esdeger direnctir.
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Norton Ornek

* Norton Esdegerini bulunuz?
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