BASIC PRINCIPLES
b OF
COMMUNICATION
CIRCUITS



Circuit Definitions

= |\ .1: -i=any point where 2 or more circuit elements
are connecitec ogether

¢ Wires usually have negligible resistance

¢ Each node has one voltage (w.r.t. ground)

2 — a circuit element between two
nodes

3 — a collection of branches that form a
closed path returning to the same node without
going through any other nodes or branches twice



Example

= How many nodes, branches & loops?

Ry




Example

~ Three nodes




Example

~ 5 Branches




 Example

» Three Loops, if




Kirchoff s Voltage
Law (KVL)

= The algebraic sum of voltages around each loop
 iszero

¢ Beginning with one node, add voltages across
each branch in the loop (if you encounter a +

sign first) and subtract voltages (if you encounter
a — sign first)

- 2 voltage drops - Z voltage rises = 0

§ ¢ Or Z voltage drops = I voltage rises




Example

* Kirchoff’s, Volte

h

Assign current variables and directions

Use Ohm’s law to assign voltages and polarities consistent with
passive devices (current enters at the + side)




- Example

» Kirchoff’s Volta
)

AR

Starting at node A, add the 1stvoltage drop: + IR,




- Example

» Kirchoff’s Volta

Add the voltage drop from B to C through R,: + ;R + LR,




Example

» Kirchoff’s Volie

= -

Subtract the voltage rise from C to A through Vs: + ;R + LR,— Vs =0
Notice that the sign of each term matches the polarity encountered 1st




Circuit Analysis

= When given a circuit with sources and resistors
naving fixed values, you can use Kirchoff’s two
laws and Ohm’s law to determine all branch
voltages and currents
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' icuit Analysis

. ‘y Orj > 1dW. VAB= I'7Q and VBC=I.3Q
z ByKVL: Vyg+ Vge—12v=0

-12v=0
+ Vpp -

A e Ik

[£9’
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= Substituting: [-7Q + I+

z Solving: T=1.2A
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lruit Analysis

= Since Vg =1:7Q and Vg =1-3Q
= And 1=124

2 >0 VAB= 84v and VBC_ OV

+ Vpg -
A W\/ _l |
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Series Resistors

= KVL: +1-10Q-12v=0, Sol=12A

z From the viewpoint of the source, the 7 and 3
-ohm resistors in series are equivalent to the 10
ohms :

12 v 10Q




Series Resistors

= Tothe rest of the circuit, series resistors can be
replaced by an equivalent resistance equal to
the sum of all resistors

Series resistors (same current through all)
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Kirchoff’s Current

m oil-carWnQ&geLi)mg a node 1is

2?2 The algebraic

ntering the node and subtract each branch

nt leavine th :

£a (ol Curee
‘ents in - 2 currents out =0 Or 2
Ats 1n = 2 currents out




1* LEY DE KIRCHHOFF
Ley de los nodos




2% LEY DE KIRCHHOFF
Ley de las mallas




Example

Método de las Corrientes Ciclicas. Leyes de Kirchhoff
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Uit Analysis
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It Analysis

1° Malla
10 - 20 + 6 = 4T1 + 10 (I1 - T2

-4 = 411 + 1011 - 1012

-4 = 1411 - 1012

22 Malla
20 - 5= 10( I2 - I1) + 2I2+5I2

15 = 10I2- 10T1 + 2I2 + 5I2

6V

-4 = 1411 - 1012 15 = 1712 - 1011
<15 = -10T1 J@ -4 = 1411 - 1012 4 =14T1 - 10 (1,23)
ity 21 = -14T1+238T2  -4=-14T1-123
4= 1411 - 1012 ey 13 8 T2 -4 +12 3 = 1411

21 = -1411+ 23,812 17 8,3 = 1411
o= a = 1,23 mA. I1=059 mA.




1* Malla
1020+ 6= 411+ 10 (11 - I2)
— O -4 = 411 + 1011 - 1012

-4 = 1411 - 1012
2° Malla

€0-5=10( I2 - Il) + 212+ 512
15 = 1012- 1011 + 212 « 512
15=1712 - 1011

] [2:11+13
1, I3=212-11
[3z123-089
s I3z 0.6 mA.
Sentido de 13 va desde el nudo
B al nudo A,

Analysis

RESOLVEMOS SISTEMA
DE ECUCACIONES

-4 = 1411 - 1012
21 = -1411 + 23 812
i7= 0 «13812

17
T — i
I2= 138 123 m

4= 1411 - 10 (1,23)
4=1411-123

-4 +12,3 = 1411

8.3 = 1411

I1 = 0,59 mA.



11t Analysis

3% Malla
12 -4 = 4(I3 -I1) + 2I3+I3+ 05 I3

IB 4T3 - 4T1 + 3513
12V E*Iﬁﬂ 4]:1
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