
Review&
Analog&vs.&Digital&

Digital&inputs&have&two&states:&off&and&on.&&
If&voltage&is&flowing,&the&circuit&is&on.&&
If&it’s&not&flowing,&the&circuit&is&off.&&

When&we&want&to&measure&variably&changing&&
condi:ons&like&this,&we&need&analog&inputs.&&

Examples:&&thermistors,&photocells,&force&sensing&&
resistors,&flex&sensors,&…&



A&digital&circuit&

Here's&a&circuit&for&a&program&that&reads&the&digital&input&on&pin&4.&
Then&it&turns&on&the&LED&on&pin&2&if&the&input&is&high&(i.e.&the&switch&is&on),&&
or&turns&on&the&LED&on&pin&3&is&the&input&is&low&(the&switch&is&off):&
&



The&switch&code&



An&analog&circuit&

When&you&run&this&code,&the&LED&should&dim&up&and&down&as&you&turn&the&pot,&&
and&the&value&of&the&pot&should&show&up&in&the&debugger&pane.&



Analog&input&code&



Another&sensor,&and&the&map()&
func:on&

•  Let’s&replace&the&poten:ometer&with&a&photocell&(or&any&variable&resistor)&
•  Add&a&fixed&resistor?&(voltage&divider)&&
•  Look&at&the&serial&monitor:&find&out&the&RANGE&of&the&analog&sensor&b&note&

the&maximum&and&minimum&values&
–  Before,&a&poten:ometer&was&giving&us&analog&input&values&of&0&–&1023,&the&full&range&of&

the&analogRead()&func:on;&&
–  Now,&we&must&modify&the&code&using&the&map()&func:on&
–  Map&the&input&(min&–&max&sensor&reading)&to&the&output&&(0b255&–&because&0&–&255&is&the&

range&of&Arduino’s&analogWrite()&func:on&

&
&

Map&the&incoming&&values:&



Photocell&circuit&



Code&for&one&photocell&and&one&LED&

NOTE:&you&may&have&to&modify&the&map()&func:on,&depending&on&your&sensor&



Excersize&

•  Use&the&map()&func:on&to&make&the&LED&get&
less&bright&as&the&photocell&gets&darker,&and&
brighter&with&MORE&light…&



Analog&Output:&Pulse&Width&Modula:on&
(PWM)&

•  Most&microcontrollers&“fake”&an&analog&voltage&output&by&producing&a&
series&of&voltage&pulses&at&regular&intervals,&and&varying&the&width&of&the&
pulses&(PWM)&

•  DUTY&CYCLE&=&ra:o&of&the&:me&the&pin&is&HIGH&to&the&:me&it&is&LOW&

Here&the&duty&cycle&is&50%,&making&the&&
voltage&output&about&half&

The&duty&cycle&is&less&because&it&is&OFF&&
for&longer&



Powering&a&highbcurrent&load&using&a&
transistor&

An&electronic&switch&



Transistor&circuit&code&


