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Understanding schematics



What does this mean?
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LED (Light emitting diode) Resistor
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Introducing the LED 
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a device having a designed 

resistance to the passage of 

an electric current.

a semiconductor device with 

two terminals, typically allowing 

the flow of current in one 

direction only. LED has polarity

Capacitor

a device used to store an 

electric charge
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Most Popular components
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Markings for resistors

Resistor

a device having a designed 

resistance to the passage of 

an electric current.

Download a widget called "Resistulator" in your Mac



Markings for capacitors

Capacitor

a device used to store an 

electric charge
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Breadboard (photo) Breadboard (schematic)

+ -

Vdd GND

Vss5V

Assemble electronics 
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Schematic plans

These are all same schematics.

GND

GND

GND

GND

GND



Checking your circuit 



Multimeter

200K!

20V(DC)

Measuring voltages

Measuring conductivity and resistance

Off switch
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,0&,%&'(%/,>(%8.)&%,1%&'(%A<B-*%8".*&+2%2.*(%1),>%.4,F(6%%%

√! C1% &'(%),,>%+*%4)+$'&H% &):% &#)0+0$%,11%*,>(%,1% &'(% "+$'&*H%,)%#*(%:,#)%'.0/*%&,%

2.*&%.%*'./,9%,0%&'(%A<B6%

%

C1%:,#%*&+""%/,%0,&%*((%.0:%$)((0%$",9H%&):%&'(*(%*&(8*D%

%

√! B,#4"(%2'(23%&,%>.3(%*#)(%:,#)%2.&',/(%.0/%.0,/(%.)(%2,00(2&(/%8),8()":6%%C1%

0,&H%*+>8":%)(>,F(%&'(%A<BH%$+F(%+&%.%'."1I&#)0H%.0/%8"#$%+&%4.23%+06%%C&%9+""%0,&%

'#)&%&'(%A<B%+1%:,#%8"#$%+&%+0%4.239.)/*H%+&%J#*&%/,(*0-&%(>+&%"+$'&6%%?'(0%:,#%

'.F(%+&%8"#$$(/%+0%&'(%)+$'&%/+)(2&+,0H%+&%*',#"/%(>+&%"+$'&6%

Voltage

470Ω

! "#$%&'(!)*+!,-.#&/!01!2!,-.#&/!033!!·  Page 43!

√! !"#$%&'(%)(*+*&,)-*%,&'()%"(./%+0&,%,0(%,1%&'(%*,23(&*%".4("(/%5//6%

%

%

Direction does matter for the LED, but not for the resistor.  43! 567! %87.! &#'! ,9:! -1!
;$<=>$(?@!&#'!,9:!>-88!16&!'A-&!8-.#&!>#'1!567!<611'<&!%6>'(B!!C#'!('/-/&6(!D7/&!('/-/&/!&#'!
386>!63!<7(('1&B!!C#'('!-/!16!;$<=>$(?/!6(!36(>$(?/!36(!$!('/-/&6(B!! 

%

√! 7(2,00(2&%8,9()%&,%:,#)%;,.)/%,1%</#2.&+,0%,)%=,>(?,)3%;,.)/6%

√! @'(23%&,%>.3(%*#)(%:,#)%$)((0%A<B%+*%(>+&&+0$%"+$'&6%%C&%*',#"/%$",9%$)((06%

%

EFG
EFH
EFI
EF*
EFF
EFJ
EK
EL
EM
EN
EG
EH
EI
E*
EF
EJ

O*

OI

P?? P//P-1

P??

P//

,9:

HMJ!Ω

Q

!

Figure 2-6 
,9:!01!!
!
!"#$%&'(")*+$,'-)&./)
0(1(.2)3(&21&%)*1(2#'-)

%

C1%:,#)%$)((0%A<B%/,(*%0,&%(>+&%"+$'&%9'(0%:,#%2,00(2&%8,9()%&,%&'(%4,.)/D%

%

√! E,>(%A<B*%.)(%4)+$'&(*&%9'(0%F+(9(/%1),>%.4,F(6%%G):%",,3+0$%*&).+$'&%/,90%

,0&,%&'(%/,>(%8.)&%,1%&'(%A<B-*%8".*&+2%2.*(%1),>%.4,F(6%%%

√! C1% &'(%),,>%+*%4)+$'&H% &):% &#)0+0$%,11%*,>(%,1% &'(% "+$'&*H%,)%#*(%:,#)%'.0/*%&,%

2.*&%.%*'./,9%,0%&'(%A<B6%

%

C1%:,#%*&+""%/,%0,&%*((%.0:%$)((0%$",9H%&):%&'(*(%*&(8*D%

%

√! B,#4"(%2'(23%&,%>.3(%*#)(%:,#)%2.&',/(%.0/%.0,/(%.)(%2,00(2&(/%8),8()":6%%C1%

0,&H%*+>8":%)(>,F(%&'(%A<BH%$+F(%+&%.%'."1I&#)0H%.0/%8"#$%+&%4.23%+06%%C&%9+""%0,&%

'#)&%&'(%A<B%+1%:,#%8"#$%+&%+0%4.239.)/*H%+&%J#*&%/,(*0-&%(>+&%"+$'&6%%?'(0%:,#%

'.F(%+&%8"#$$(/%+0%&'(%)+$'&%/+)(2&+,0H%+&%*',#"/%(>+&%"+$'&6%

Resistance

470Ω

Measuring electricity with multimeter

Conductivity

Turn off power. Turn off power.

220220

5V

GND

5V

GND
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