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* Switch -1
!
o Definition
+ A component which controls the open-ness or °
closed-ness of an electric circuit
2
Reed switch: open or close when exposed
to the presence of a magnetic field
Dip switch
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* Switch -2
|
o Terminologies

+ Pole (‘&) & throw ( 1J])
» SPST - Single pole, double throw ( E&#HE1]] )
» SPDT - Single pole, double throw ( EEEHEEL]] )
» DPST — Single pole, double throw ( Z#HEE1]] )
- DPDT — Single pole, double throw ( £} £1]) )
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SPST, NO SPDT
oo 5T 400
DPST, NO DPDT Multipoint
Toggle
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o Terminologies

+ Normally open (NO, &) vs. normally closed (NC, & FA
e
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+ Momentary vs. maintained

+ Change over

o Make-before-break (MBB) — rarely used
o Break-before-make (BBM)
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* Switch -4

o Ex: llluminated switches

Load
Power
3 O

Load

Power

GND
GND
O 5

GND
GND
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l 01 Light always ON

3
GND
GND

2
Power Load
Load Power

Light always ON

Light ON when the switch is ON

Light ON when the switch is ON

™ switch -5

o Ex: Staircase wiring circuit

T = AB + AB
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2-way switch, SPST
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3-way switch, SPDT




* Electro-Mechanical Relay -1
|
o Definition

+ A electrically operated switch in which changing a current in one

electric circuit switches a current on or off in another circuit

o Applications
+ Logic switching element (i.e. control relay)

+ Current/VVoltage amplifier (i.e. power relay)
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Lol Coil
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1 CcCoOM
3
Norm!z?ly

Open (NO)

2
5 Normally
Open (NO)
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o Advantages

+ Electric isolation between the control signal (coil) and the outputs
(contacts)

+ Using a small voltage/current to control large voltages/currents

+ Simultaneously control of many different loads (independent

circuits possible)

o Major failure & solutions

+ Failure: Arc generated when the contact is established/broken

g

+ Solutions: Quick contact/release or arc-suppression circuit




* Electro-Mechanical Relay -3
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o Specifications

+ Coil voltage: DC 5V, 12V, 24V,...; AC 120V, 240V,...

+ Coll current: 10-200 mA (usually)
+ Contact current rating: ??7A
+ Contact arrangement: SPDT, DPDT,...

+ Operating time (i.e. electromagnetic force)

Break-before-make

/ Fixed Contacts

+ Release time (i.e. spring force) —— Cottnn
. . . %. IZ Jf [ Normally open
+ Lifetime: 2?7 cycles R ‘ A
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o Ex: Driving a relay using a NPN BJT
B Com_mon
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Diode |

ON/OFF R,

Different Collector
Loads




‘ Electro-Mechanical Relay -5

o Ex: A RS Flip-flop circuit

} . . Push button switches (PBS)
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Ladder diagram
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Wiring diagram

PBS-START
—I

PBS-STOP

2.7 relay coil
1.8 commons
3.6 N.O. contacts
4.5 N.C. contacts

H

b

o Features

+ Using the electrical and optical properties of solid state

Solid-State Relay -1

semiconductors to perform its input to output isolation

and switching functions

+ Unlike EMR, SSR

doesn’t have moving

parts
+ Can switch both AC

or DC currents
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* Solid-State Relay -2
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o Solid-state relay vs. mechanical relay

+ Pros

o

o

o

o

Faster response

Higher cycle of operation

Smaller package

Can be powered by low-power electronic circuits (Ex: TTL)

Resistant to shock and vibration

™  Solid-State Relay -3
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o Solid-state relay vs. mechanical relay

+ Cons

o

o

o

o

o

Less tolerance to noise, temperature variation, overload
Requiring stable power supply

One control switches only one circuit

Current leakage in OFF state (several mA)

Usually fails in ON state




* Solid-State Switches -1
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o Devices
+ Diodes
+ Solid-state relay

o Thyristors ( 732 ) or silicon-controlled rectifier (SCR)

o A device with four layers of P- and N-type materials

Anode
P
N
P P

Gate

Anode

=

Gate

=

Cathode Cathode

+ Triac or bidirectional triode thyristor
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s BJT
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o BJT
12V
NOT gate )i
Output Buffer Base current
- -
port of
micro- t
processor Enlarge
current to
_., Switch
Vo BJT

Free- M

wheeling
diode

Motor
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o MOSFET
To raise the voltage level
to that required for the
) - MOSFET 12V
Drain
— Level
Output shifter
Gate :—l port of
micro-
Source
processor
(a)

12V

Source

;‘ Free-wheeling A Motor
- diode
Gate I_I

Drain

(b) (c)




! The End

o Questions?
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