CIRCUIT CALCULATIONS

(ENGINEERING ONLY)



Learning objectives

aQ Which terms will we have to use

Resistance,

when we design circuits? Voltage,

Q  What are Sl units/prefixes? Power,

O  How can we apply Ohms Law? capacitance,

a How do we calculate power, battery S| units

capacity and component values?

prefixes

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




E I . What can we remember...
Xp anation Which Sl prefixes are commonly used in circuit design?

eg. 10M()

Prefixes Value Standard form Symbol

Tera 1 000 000 000 000 10° T
Giga 1 000 000 000 10

ee. 100K}

| kKo | 3000 | 10 |
Deci 0.1 10 d
Centi 0.01 10° c
Milli ;
Micro ] ] ] e.g. 2 O OmA
Nano 0.000 000 001 10°
Pico 0.000 000 000 001 107 p

es. 200UF

Learning objectives:

[ Which terms are used in circuit design and construction?
[ What are the types of electronic component?




E I t What can we remember...
Xp anation Which terms are used in circuit design and manufacture?

Which units are used?...

Current (l) The flow of electrical Ampere (Amp) A

charge in a circuit

The measure of the difficulty of
passing an electrical current. Oth Q

Resistance (R)

Voltage (V) The difference in charge between VOltS V

two points in a circuit.

POWEf (P) The rate at which electrical Watts W

energy is transferred.

The amount of electrical
energy stored.

Capacitance (C) Farad F

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




I . What can we remember...
EXp d nathn What are “SIl” units?

International System of Units
Amps

1A
1mA= 0.001A

1000mA=1A

Ohms
10

1KQ = 1000Q
1MQ = 1,000,000Q

Farad
1F 1uF = 0.000,001 F

Learning objectives:

Volts

1V
imV = 0.001V
1KV = 1000V

Watts

1W
ImW = 0.001 W
1KW = 1000W

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




States that electric current is proportional to

1 What is Ohm’s law  voltage and inversely proportional to
EXp|a nat|0n resistance.

How do we apply Ohm’s law?

7
! bF V=5V _ VY 1-0.0254
R = 200Q R
| -
200 Q ! . I = 5
L1 200

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




Expla nation What is a typical application of Ohm’s law?

Description

"\'\ Our Colour Changing 5mm Diffused LEDs slowly cycle through various colours, making it ideal for mood lighting,
\ toys or ornaments. They have a forward voltage drop of 4.5V at a 20mA output

A Calculate the value of the current limiting resistor required if a 9V battery is used.

supply voltage — LED voltage drop

Resistance =

current
E-’% R =? R = o= s
g 0.02
: %
L Vsupply = 9V
OV —s R = 2250
I:I VLED =4.5V
[ =20mA [ =0.024

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




Exp lanation 39| 43 470 |51k | 56k | 620k |
43| 47510 |56k| 62k | 680k |

e T s Tt

What are the common resistor values? - oo

| e o e e e . B ——— |

_________________+_____________________ _______________________

vl | 13k |15k | 160k | 2.7M |

———————————————————————————————————————————————————————————

-----------------------------------------------------------

——————————————————————————————————————————

nok | 8.2M |

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Which resistor would we select?

Learning objectives:

[ Which terms are used in circuit design and construction?
[ What are the types of electronic component?




Explanation

What are the power limitations of resistors?

Most common resistors have a power rating between 0.125W and 1 watt .
Resistors with higher power ratings are usually referred to as power resistors and
used specifically to dissipate power.

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




resistor be?

r=oo2a  /T|V\

Expla nation What would the power requirements of the

P=1V
¥,
vl P =0.02x45
[] R = 2250
P = 0.09W

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




Expla Flile]am How can we combine Ohms law and the power formula?

Ohms law Power formula

V =1IR P=1V

How do we calculate power with only voltage and resistance readings?

% V?
P=1V e P=(Z|V == P=—

I=—
R

How do we calculate power with only current and resistance readings?

P=[V =) P=I(XR)====) P=]?R

)

V =1IR

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




Explanation How do we calculate battery capacity?

What is battery capacity measured in?

Ah mAh

How can we calculate battery capacity?

Battery capacity (mAh) = current(mA) X time(h)

How long could we run a typical LED which draws 20mA from this battery?

capacity(mAh) time(h) = 3500

ti h) =
e current(ml) 20

time(h) = 175h

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




Explanation How do we calculate battery capacity?

How long could we run the same
LED from this car battery?

capacity = 1004h

current = 20mA

20
current = 1000 current = 0.024
_ capacity(mAh) , 100
£ h) = time(h) = ——
v current(mA) () 0.02

time(h) = 5000h

Learning objectives:

O Which terms are used in circuit design and construction?
O What are the types of electronic component?




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

