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Introduction to Transistors

Prior to Day 2

Output power

• Typ 25 mA total source current (Max 45 mA)
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Driving an LED

Driving many LEDs
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Driving a motor

Need a buffer, need a switch to flip
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History

• First transistor invented at Bell Labs in 1947

• Used to amplify electrical currents (not just on or off)

• Before it was developed, electron tubes (also called 
vacuum tubes) were the norm

• Just how many transistors are there in the world? 
– Biologist Edmund Wilson has estimated that there are about 100 

quadrillion ants on Earth. 

– In a single year there are about 100 transistors produced for every 
ant on Earth, and production is continuing to increase.

Transistor types

• Bipolar Junction Transistors - BJT

• Metal Oxide Semiconductor Field Effect Transistors –
MOSFET

• Other types of transistors
– Darlingtons (special type of BJT), H-Bridges, Relays

Current controlled device
Cheap
Require careful resistor sizing

Voltage controlled device
Often slightly more expensive
Really easy for you to use
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BJT’s as switches

MOSFETs as switches
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Sizing BJT Resistors

Your turn - BJT

+12 volts

40 ohm
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Your turn - MOSFET

+12 volts

40 ohm

Real Devices - BJT
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Real Devices - MOSFET

Datasheet - NPN
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Datasheets - MOSFET

Darlington

• Two NPN BJT transistors arranged to work 
well as a switch
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Darlingtons in an IC

• Built in resistor to 
control current

• Built in Snubber
Diode (next lecture)

• 7 in a package!

ULN2003
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ULN2003 Circuit

H-Bridge
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Relays

• Higher current switching


