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Vv

Potential difference in volts

(V)

I R

Current / Intensity in amperes Resistance in ohms

Q) (o)

Ohm's law states that the current through a conductor between
two points is directly proportional to the voltage across the two points
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https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Electrical_conductor
https://en.wikipedia.org/wiki/Proportionality_(mathematics)
https://en.wikipedia.org/wiki/Voltage
http://www.dummies.com/programming/electronics/components/electronics-measurement-ohms-law/
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Ohm's law states that the current through a conductor between
two points is directly proportional to the voltage across the two points
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Ohm's law states that the current through a conductor between
two points is directly proportional to the voltage across the two points
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https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Electrical_conductor
https://en.wikipedia.org/wiki/Proportionality_(mathematics)
https://en.wikipedia.org/wiki/Voltage
http://www.dummies.com/programming/electronics/components/electronics-measurement-ohms-law/
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The electrical resistance of an electrical conductor is
a measure of the difficulty to pass an electric current
through that conductor.



https://en.wikipedia.org/wiki/Electrical_conductor
https://en.wikipedia.org/wiki/Electric_current
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Signficant figures Multiply Tolerance Temp. Coeff. Fail Rate
(%) (ppm/K) (%)
black 0 0 0 x1 250 (V)
brown 1 1 1 x 10 1(F) 100 (S) 1
2 2 2 x 100 2 (G) 50 (R) 0.1
3 3 3 x 1K 15 (P) 0.01
4 4 4 x 10K 25 (Q) 0.001
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9

6 band 3.21kQ 1% S50ppm/K
5 band 521Q 1%

4 band 82kQ 5%

3 band :}—3309 20%

-
gap between band 3 and 4
indicates reading direction

Color Coding Table
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https://www.electronicshub.org/resistor-color-code/
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A capacitor is a passive two-terminal electrical
component that stores potential energy in an electric
field. The effect of a capacitor is known as capacitance.
While some capacitance exists between any two
electrical conductors in proximity in a circuit, a
capacitor is a component designed to add capacitance
to a circuit. The capacitor was originally known as a
condenser



https://en.wikipedia.org/wiki/Passivity_(engineering)
https://en.wikipedia.org/wiki/Terminal_(electronics)
https://en.wikipedia.org/wiki/Electronic_component
https://en.wikipedia.org/wiki/Electronic_component
https://en.wikipedia.org/wiki/Potential_energy
https://en.wikipedia.org/wiki/Electric_field
https://en.wikipedia.org/wiki/Electric_field
https://en.wikipedia.org/wiki/Capacitance
https://en.wikipedia.org/wiki/Electric_circuit
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A light-emitting diode (LED) is a two-|ead
semiconductor light source. It is a p—-n junction diode
that emits light when activated.
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https://en.wikipedia.org/wiki/Lead_(electronics)
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Semiconductor
https://en.wikipedia.org/wiki/Light_source
https://en.wikipedia.org/wiki/P%E2%80%93n_junction
https://en.wikipedia.org/wiki/Diode
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Crystal oscillator is an electronic oscillator circuit that
uses the mechanical resonance of a vibrating crystal of
piezoelectric material to create an electrical signal with a
precise frequency



https://en.wikipedia.org/wiki/Electronic_oscillator
https://en.wikipedia.org/wiki/Resonance
https://en.wikipedia.org/wiki/Crystal
https://en.wikipedia.org/wiki/Piezoelectricity#Materials
https://en.wikipedia.org/wiki/Piezoelectricity#Materials
https://en.wikipedia.org/wiki/Frequency
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A transistor is a semiconductor device used to amplify
or switch electronic signals and electrical power.

A voltage or current applied to one pair of the
transistor's terminals controls the current through
another pair of terminals. Because the controlled
(output) power can be higher than the controlling
(input) power, a transistor can amplify a signal.



https://en.wikipedia.org/wiki/Semiconductor_device
https://en.wikipedia.org/wiki/Electronic_amplifier
https://en.wikipedia.org/wiki/Switch
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Electrical_power
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Amplifier
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The voltages used to represent a1and a O are called
logical levels, in the case of Arduino the 1 can be 5 volts
or 3.3 volts and the O is O volts.

There is a general range of the High and Low levels
acceptable for a digital circuit.
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The variable VH (max) represents the maximum voltage
value for the HIGH level and VH (min) represents the
minimum voltage value for the HIGH level. The
maximum voltage value for the LOW level is represented
by VL (max) and the minimum voltage value for the LOW
level by VL (min). Voltage values between VL (max) and
VH (min) are not acceptable for correct operation.
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The variable VH (max) represents the maximum voltage
value for the HIGH level and VH (min) represents the
minimum voltage value for the HIGH level. The
maximum voltage value for the LOW level is represented
by VL (max) and the minimum voltage value for the LOW
level by VL (min). Voltage values between VL (max) and
VH (min) are not acceptable for correct operation.
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Acceptable CMOS gate
input signal levels
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(PCINTS/RESET/ADCO/dW) PB5 []
(PCINT3/XTAL1/CLKI/OCTB/ADC3) PB3 [
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 []
GND (]

1
2
3
4

PDIP/SOIC/TSSOP

1VCC

"] PB2 (SCK/USCK/SCL/ADC1/T0/INTO/PCINT2)

[ PB1 (MISO/DO/AIN1/0C0B/OC1A/PCINT1)

-] PBO (MOSI/DI/SDA/AINO/OCOA/OCTA/AREF/PCINTO)

LV B NN B~ -]

NOTE: TSSOP only for ATtiny45/V

QFN/MLF
22222
Qoo Qo
mEnEnEnNE
e Qigionm =
(PCINTS/RESET/ADCO/dW) PBS [} 1 7--------- 150 vCC
(PCINT3/XTAL1/CLKI/OCTB/ADC3) PB3 [] 2 ! 1 141 PB2 (SCK/USCK/SCL/ADC1/T0/INTO/PCINT2)
ONC O 31 11300 DNC
DNC O] 4| 1 12[J PB1 (MISO/DO/AIN1/OCOB/OCIA/PCINT1)
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4 L[] 5 """"';'311 I PBO (MOSI/DI/SDA/AINO/OCOA/OCTA/AREF/PCINTO)
spEgapans
22022
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NOTE: Bottom pad should be soldered to ground.
DNC: Do Not Connect
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https://docs.google.com/spreadsheets/d/1U-jcBWOJEjBT5A0N84IUubtcHKMEMtndQPLCkZCkVsU/pub?single=true&gid=0&output=html
https://docs.google.com/spreadsheets/d/1U-jcBWOJEjBT5A0N84IUubtcHKMEMtndQPLCkZCkVsU/pub?single=true&gid=0&output=html
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