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Overview

= Recap

= Resistance and Resistors
= Ohms Law

= Breadboards

= Capacitance

= EXperiments

= Resistive Circuit
= Voltage Divider
= RC Circuit
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Module 3: Basic Circuits

Resistors

Resistor Color Code

| 10K Ohms + 5%
l 47.5 KOhms + 1%

I '[I 276 Ohms + 5%
Il
|

4-band color code

5-band color code

6-band color code

Multiplier Tolerance
SLV 0.01 SLV x 10%
First Digit Second Digit Third Digit GLD 0.1 GLD + 5% Temperature
Coefficient

B s BRN + 1% BRN-100ppm
RED-100 RED + 2% RED-50ppm
YEL-10K

R JU GRN £ 0.5%

= BLU-*0.25%

O-10 VIO £0.1%
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Module 3: Basic Circuits

Ohm’s Law

= Ohm's Law: Voltage across a resistor is directly
proportional to the current flowing through it.

= The proportionality constant is the resistance!

+ V-
V V
I R V=IR ™ [=— — R=—
tom/\\f\—o- R :
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Module 3: Basic Circuits

Series vs Parallel
V.=V, +V, = IR +IR,

= Series Resistance = | (Rl + Rz)

= IR,

R, =R +R,

* Parallel Resistance | _| .1 -V .V _y[t,1|_V
I 1 2 Rl R2




Module 3: Basic Circuits

Breadboard

Why do we use breadboards?
Temporary sircuits, prototyping, no soldering
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Module 3: BasicCircuits ..
Voltage Divider Circuit

R V1 |:VO — VO
1
l R, R+R,
A
+ ! \%
— R \Y — — 0
VO__—_ 2 ‘2 V2 IRZ (R1+R2)R2
_ R, R,
Also V, = V V, = V
0N (R+R,) ° ? (R, +R,) °
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Experiment |

= Voltage Divider
= Resistive Circuits
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Module 3: Basic Circuits

Capacitors

= A capacitor has capacity to store energy in the form of
electrical charge producing a voltage across plates

= Storage of energy is time dependent

= This was NOT the case in purely resistive circuits.

= Capacitance is measured in Farads [F]

Conductive =
e Flctica P = dVv i = Instantaneous Current
_ Charge — LT %
Qi O\ “ - dt -, = Instantaneous rate of
: Z voltage change
: — o =
+ t - i . ) .
+ | - T T Capacitors are sometimes polarized
Dielectric dielecti
& = dielectic constant
+||— Symbol < A
! C =— A = Area of plate overlap
Voltage Vi d

d = distance between plates

NOTE: Directly connecting a capacitor to a voltage supply isn 't practical




Capacitors

= The charge on a capacitor cannot change
Instantaneously

= The charge on the plates of the capacitor is given as
Q=C*V
= The current flowing into a capacitor after a long time

Interval (i.e., steady-state) Is zero

= Charge contained in the capacitor instead of flowing through the
circuit
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RC Circuits

= RC circuits consist of a resistor and capacitor in series

= A capacitor stores energy and a resistor placed in series

with it control the rate at which it charges or discharges.

Switch R

T = RC ot o AAN——
Ve =Vs(1—et/" - T
C _ S e Ichar;in; q
= ¥s ++ |+ +
Steadystate 1= = VS Th e—
Transient Period ‘ Period R —;.l- C @9
Vs .- - - '_-l_
____________________ ! - C
| T -
| -
Capacitor Charging I E
Voltage £ =
| J II S g Capacitor Charging VS VR T VC
| | B Curent Vs=IR+ Q/C
| | e
| | QO
[ |
[ |
| |
: ; ; . — — ; ;
0 17T 2T 3T 4T 5T 6T Time, t 0 1T 2T 3T 4T 5T 6T Time, t
0.77 Time Constant, (T) 0.77 Time Constant, (T)
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Switch R
RC Circults
v In:h.ar;in;
j=v8 -
Steady State =T Vs
Transient Period Period ——+ C =
= Ch : —
arge s F———— .
I
g |
s i Capa{ii/toliaCharging [ ‘g
5 ; oltage = . .
= l 2 ' S s b Capacitor Charging
= 05Vs | I 5 Current
8 | I g 370
| I g U
I | O
| |
| |
[ |
; + + - —t— @ —
0 17 2T 3T 47 5T 6T Time.t 5T 6T Time.t
077 Time Constant, (T) 07T Time Constant, ()
0.7T i Time Constant, (T) Time, t
I 2T 3T 47 5T 6T
= Discharge SIS T
Vs |
|
@ = |
o L8
m = . . .
° 3 037 Capacitor Discharging
:g B Current
5 o 05
2 o
3 D5Vs 3
R Capacitor Discharging
U3 iVs
| Voltage
|
l _ Vs
| R
0 : : ;
1T 27 aT 47 5T BT

0.7T | Time Constant, (T) Time, t
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Experiment Il

= Resistor — Capacitor (RC) Circuits

Department of Electrical & Computer Engineering



Module 3: Basic Circuits

Recap
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