Questions?

* Project?



Show and tell



Introduction to electronics

« Based on “Practical Electronics for Inventors” by P. Scherz
— All the drawing and sketches are from this book

* Today
— Overview of the key components

— Simple circuits design



Resistor: key facts
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Resistor: Examples

RESISTOR COLOR CODE GUIDE

4- Band Code

r— W’- 1.0 KO +5%
L

¢ * 2nd 3rd * ¢

Gray 100,000,000
White ] | ] | ] 1,000,000,000

Gold 0.1 + S%

Silver 001 * 10%

None t 20%

f + Znd Jrd 4tk 4 f
Ist Sth
2540 1%
Potentiometers 5- Band Code
and

Trimmers Calculation

Resistor Lead FarF it
% | e
“ 200KOT 10%

First Band Red -----—--—--- 2%
Second Band Black ---------- 1]
Multiplier Band Yellow . x10,000

The Gold or Silver band iz always placed to the right.

Tolerance Band  Silver - 10% The resistor value is read from the left to right.
. l If thete iz no tolerance band, then find the zide that has
Equation a band clozest to a lead and make that the first band.
T . 20 x 10,000 =200,000
hermistors | 000 = 1K
and Resistor = 200 KQ
FPhototransistors witha +10 % Tolerance
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Resistor: Key circuits

* Load limiting

For fixed R]Ou
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3-terminal linear-tapered pot
(using all 3 terminals)
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Capacitor: key facts
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Polarized marking 1,

(negative lead)

-+
Radial lead

Axial lead

Rotatable plates

Capacitor: Examples

Electrolytic

(note, M here isn't
a tolerance)

Label says: 100 MF
Actual value: 100 UF

(M means micro(u))

===

LOOMF 16V

Tantalum

Label says: 4R71
Actual value: 4.7uF

(R represents a decimal)
f + 4R7 r

Label says: 475K

Actual value: 47 x 105pF 1st digit

with 10% tolerance
(K = 10% tolerance) +470K

Dipped Tantalum

o

Capacitance in MF ——r
Rated voltage | 6

= 10yF, 18Y

Ht o

Mylar

Label says: O.1M

Actual value: O1UF
0.1 l%
(M means micro) MFD

Standard
(Black = military; 0 . . .
_ perating Vibration
white = commercial) 15t digit 2nd digit  temp.  grade
"~ \ s /
f O O o \/
Characteristic -/ 0> o O

!“O O O.\_

Uses same / N,
color scheme  Tolerance Multiplier

1st digit

DC working veltage

Ceramic
Label represents
~" a tolerance

[ 03M
Label says: 103M
Actual value: 0.01UF £20%

2nd digit  3rd digit
1 / Tolerance
Y
Label says: 121K

Actual value: 120pF H10%

Decimal 2nd digit

\\\ '.__
QR?D Label says: 4R7D

Actual value: 4.7pF 0.5

Tolerance

European Marking

68p
Label says: 68p
Actual value: B8pF
P 68 Label says: p6&

Actual value: 0.68pF

Label says: n6&
Actual value: 0.68UF

as resistors [Brown = 100V; Orange = 200V;
for digits and Green = 500V; Gold = 1000V]
tolerances

Front Back
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Multipliers

0O =none
1=x10
2=x100
3=x1000
4=x10,000

Tolerance

Z =+80%, —20% (asymmet-
ric capacitor construction)
M =120%

K=x10% B =10.1%
J=15% A =10.06%
G=%2%

F=+41%

D=1+05%

C=40.25%

B=+0.1%

A=10.05%

IpF =1x10"2F
InF =1x10°F
IWF =1x10F



Capacitor: Key circuits

* Filtering
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Capacitor: Key circuits (I1)

* Low-pass filter

Charging Discharging

[ I I] |

1
.|[—f-|_
———)

Power Supply Filtering Spike and Noise Suppression

ac voltage +
] + o Ve
full-yv'avc m 1 [
rectifier ™ |
pulsing dc S i
fo M— - . o filtered dc I(;%]C 1~ O.1uF
GND

Be careful about discharge
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Inductor: key facts

V-'-

o Switch  Switch
L closed open
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Inductor: Examples

Subminiature Relays

Mechanical Relay

Moving

_ contact
arm

i:'_ —— et
Relay socket

" Flexible wire

Miniature Relays Plastic
base
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Air core Iron core Powered-iron
core
~—0 \o
SPST (normally open) SPST (normally closed)

:
jr-— .
o— o o
an
DPST (normally open) DPST (normally closed)

Variable
core

=

E

SPDT

i

E

DPDT



* Filtering

Inductor: Key circuits

* Spike

7 | Switch
closed
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Diode: key facts

e Unidirectional conduction

], Ge Si
'y 2(]mA—!— diode diode
+
— I v 10mA i
/ v
s 2
oo
0.5V vV
« Examples
Glass-encapsulated signal diode Power rectifier
__~ Anode

Cathode R Anode

Plastic—encapsulated diode

Cathode [ T i Anode
A
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/
Cathode -

Schring
nut



Diode: Key circuits

 Rectifier

Half-Wave Rectifier Full-Wave Bridge Rectifier

Tt
Vin @ Rya V‘L U Vi @ j
L g

output with
~ filter capacitor
(with load)

Basic AC-to-DC Power Supply

v ripple voltage (V)

60 Hz

120 VAC ’ ’

. output without
_ filter capacitor
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Diode: Key circuits (11)

e Spike suppressor

R "'\-N_,_O
O/O . I\/\/\, + . . s O
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FIGURE 4.14 (Continued)

+V.
mn
! R,
v
4 oV
out
D,
lRln\ul
D,
I)Q —3

[Nustrations from “Practical Electronics for Inventors” by P. Scherz

* Voltage regulator




