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Basic Electrical Quantities

 Four quantities?
o Charge (C)
o Current (Amps)
o Voltage (Volts)
o Power (Watt)

« Charge
o Unit?
* Coulomb (C) " g=-1.6x101C
= S| unit = How many electrons with 1C charge?
» 1 C =1/1.6x101° electrons
o Charge of an » 6.25x1018 electrons
electron?C

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



Basic Electrical Quantities

* Current
o Time rate of change of electric charge
o | =dqg/dt
o Unit?
= Ampere (SI)
o 1Amp =1 Coulomb/sec
o Types of current?

= DC current
] batteries

= AC current
1 household current which varies with time
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Basic Electrical Quantities

« \oltage
o Energy required to move a unit charge through an element
o Electromotive force or potential
o Unit ?
= \Volt

 Power
o P=1IxV
o Unit?
= Watt
o 1 Watt = 1 Volt-Amp = 1 Joule/sec
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Resistors

* Resistance - The capacity of a material to impede
flow of electric charge.

 The circuit element used to model this behavior Is
resistor.

* Resistance is measured.in Ohms (Q)

Ohms Law
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Resistors

« Power Dissipated as heat P = VI=V?/R = I’R

— * Real-world devices that are modeled by

Vv | R \ / % resistors:

— “heating elements (stoves, heaters, etc.)
<\ — long wires

e Conductance G =1/R mho

oy By

{b)Immersion Heater Photo
Fig. 3.4: Immersion Heater
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Resistors

W10 12 15 (18 22 27

56 y 82

'%%%%a%

In 1952, the IEC (International Electrotechnical Commission) decided to define the resistance
and tolerance values into a norm, to ease the mass manufacturing of resistors. These are
referred to as "preferred values" or "E-series"”, and they are published in standard

IEC 60063:1963.

very decade (0.1-1.0, 1-10,.10-100, etc.) is divided in 12 steps on a logarithmic

scale.
The size of every step is equal to: 10 12 =1.21
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Resistors

Color |Vﬂlue |Multiplier |Tn|erance 4-band resistor

1 " 3 B

2 “
Orange 3 x10° +3%

a

x10° - 0, +100% 270 ohms = 5%

Yellow

5-band resistor

-0

White 9 x10° +10%
Gold - ot +5%
Silver - %10 +10% 100k ohms = 1%
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Resistors

25k doo

4-Band Calor Code | I‘I -
L o b

5-Band Color Code { ][]U:: J60h E1%
T T
6-Band Color Code | )

_ N

2760 ¥5y%

(1) Color Codes | Bands (@) Substrates
(2) Helixing (B Insulation
® Film @TerminationsiLeads

Carbon Film Resistors

1st Digit  2nd Digit 3rd Digit

ld | Temperature
CoeMicient

The temperature coefficient (ppm/K)
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Resistors

¢

Ry N

-~

o
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Resistors

« Potentiometers

11
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Resistors

I I, 4
'

1. [l—
b
Vv + + ) V %R
—= %R; %Rz = VoS
o . . = — |
V R
|I 2 % 2

Parallel resistors Series resistors

| ] |
3 R " R g R{*q.'u‘mfmr = R] + RZ
1

Requivaienr

12

INSTRUMENTATION

COMMUNICATION

ELECTRICAL ELECTRONICS



Star and Delta Connections

Star Connection (Y Or WYE) Delta Connection (A)
R °© R
0 Y
B
Yo\ g o B

Star Connection (Y or WYE)
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Star and Delta Connections

Delta x Star

. _ RyR;+R;R3+ R3R, p R.R,
@~ B, 1" R_+R,+R,
_ RyR;+R:R3+ R3Ry o _ R_R,
N R, T R_+R,+R,

. _RyR;+ R;R3+ R3Ry p R_R,
£ R, T R_+R,+R,
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Resistors

« Applications

Vin Voltage/Potential
. Divider
o
Vout
Vout = R2 Vin
Eé R1 + R2
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Resistors

« Applications

800 Q

e

9

10 KO 450 xD 2000 |y, 2.4V
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Resistors

« Applications

Voltage division concept is used in

OPEN CIRCUIT BEHAVIOR BEHAVIOR UNDER LOAD . . ‘-
making radios, amplifiers and
%H %H electronic devices for adjusting
1 1 .
signal levels.
— NO — WITH
V, _? LOAD v, | LOAD.
R g R
3 : T’:’JHI g 1(:”“ I
o o
I R2 V] Rz OUTRUT VOLTAGE UNDER

‘MO LOAD" CONDITION

V, =
1 I(R] + R‘z) (Rl oe RZ) {open circuit)

out

OUTPUT VOLTAGE _ V IRZ — Vl (RZ || RL)
“I(R+R,) (R +RIR)

UNDER LOAD out 7~
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Resistors

« Applications

resistor
470 Q)

brown)

—&=

LED
any-color

ELECTRICAL

ELECTRONICS

(yellow, violet,

MIN (degree)
23 620 640 2000 | 3000 || 20-30
- Yell 18 || 23 585 595 2000 | 3000 || 20-30
- 32 | 34 465 475 3000 | 5000 | 20-30
--‘ 32 | 34 520 530 8000 | 9000 | 20-30
- i 32 | 34 / / 8000 | 9000 | 20-30
10 12 15 22 27
T % % %
% %
s Wi e S ‘%
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Resistors

+ Applications _----

(degree)

L ) - L L R L L A 2.3 620 640 2000 3000 20_30

B e -Yell 1.8 203 585 595 2000 3000 || 20-30
. LED:shorterleg . {%5. LED:longerleg ...

- 32 34 465 475 3000 5000 20-30

HANBRDGOIN D ey DDEPOOAE 2Ny --‘ 32 | 34 520 530 | 8000 | 9000 | 20-30

White 32 3.4 / / 8000 || 9000 || 20-30

V33 4 39 47 56 . 68
o c 5-1.8 . 48 L%
R = =160 ( ( .
AL LINA .02
pade with [ Fritzing.org b, ' \‘:I
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Thank-you

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



