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311 14.23 anvazveINI Uy I

Analog-to-Digital Converter (ADC) vos ATmega8 vina 10 iin

® 10-bit Resolution

® (.5 LSB Integral Non-linearity

® +2 [ SB Absolute Accuracy

® 13-260 s Conversion Time

® Upto 15 kSPS at Maximum Resolution

® 6 Multiplexed Single Ended Input Channels

® 2 Additional Multiplexed Single Ended Input Channels (TQFP and QFN/MLF Package only)
® Optional Left Adjustment for ADC Result Readout
® (- VCC ADC Input Voltage Range

® Seclectable 2.56V ADC Reference Voltage

® Free Running or Single Conversion Mode

® Interrupt on ADC Conversion Complete

® Sleep Mode Noise Canceler

Analog to Digital Converter Block Schematic Operation
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Register Description

ADMUX ADC Multiplexer Selection Register
ADCSRA ADC Control and Status Register A
ADCSRB ADC Control and Status Register B
DIDRO Digital Input Disable Register 0
ADCL ADC Data Register — Low

ADCH ADC Data Register — High
ADMUX

The ADMUX register allows you to control:
® The Reference Voltage
® [eft adjustment of results (used for 8 bit results)

® Selection of input channel

ADMUX — ADC Multiplexer Selection Register - ADMUX

1
DAC & ADC 18



Bit 7 ] 5 4 3 2 1 0

[ ReFsi | Rerso | ADLAR - MUX3 MUX2 MUX1 MUX0 | ADMUX
Read/Write R R RV R R RV RIW RV
Initial Value 0 0 0 0 0 0 0 0

» Bit 7:6 — REFS1:0: Reference Selection Bits

These bits select the voltage reference for the ADC, as shown in Table 22-2. If these bits are
changed during a conversion, the change will not go in effect until this conversion is complete
(ADIF in ADCSRA is set). The internal voltage reference options may not be used if an external
reference voltage is being applied to the AREF pin.

Table 22-2.  Voltage Reference Selections for ADC

REFSA REFS0 | Voltage Reference Selection
0 0 AREF, Internal V4 turned off
0 1 AV with external capacitor at AREF pin
1 0 Reserved
1 1 Internal 2.56V Voltage Reference with external capacitor at AREF pin

ADMUX : ADLAR #tag MUX3:0
® Bit5 - ADLAR: ADC Left Adjust Result
ﬁTﬁuﬂWﬁﬁWﬂﬁﬂﬁLlﬂﬁﬂ
1 = left adjust
0 = right adjusted

5108210 #Af “ADCL and ADCH — The ADC Data Register”

® Bits 3:0 —- MUX3:0: Analog Channel Selection Bits

endyanaduynidesmsulas
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Table 22-3.  Input Channel Selections

MUX3:0 Single Ended Input
0000 ADCO
0001 ADC1

0010 ADC2
0011 ADC3
0100 ADC4

0101 ADC5
0110 ADC6

0111 ADC7

1000

1001

1010

1011

1100

1101

1110 1.30V (Vge)
1111 OV (GND)

ADCSRA - ADC Control and Status Register A

Bit 7 6 5 4 3 2 1 0
(OxTA) I ADEN | ADSC | ADATE | ADIF | ADIE | ADPS2 | ADPS1 | ADPSO I ADCSRA
Readfwrite RAW RW RW RW RW RW RW RW
Initial value 0 0 0 0 0 0 0 0

® Bit7 - ADEN: ADC Enable
1 = enables the ADC

0= ADC is turned off &1 turnoff Tuvmizutlas msulasaziiga

® Bit 6 — ADSC: ADC Start Conversion
11UV Single Conversion mode

a 1 I o A
THdatidlu 1 = §a19%51a9DY Free Running mode

t-’l’ﬁlady

I A [
WUA UL Y 1 = start the first conversion. The first conversion ¢34 ¥a49910 ADC enabled

2 a 2 <
enlavaSatatiazilu o

® Bit5 - ADATE: ADC Free Running Select
I ——
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o . Ky &
1 = MUY Free Running mode M1 Tnual vzutlasaeiiiodinaen

0 = ¥1gANTNIUUVY Free Running mode.

® Bit4 — ADIF: ADC Interrupt Flag

g iy 1 WenlauaSaazdeyagndalii ADCL/ADCH

U Y

Jd A

I a a a ] I
I3luiinvenliinamsdumas s (da 1 11 SREG douilu 1 #1e)

Y
=)

Tiatlazgn clear tiomsdumas SN Idsumsaeuauea
® Bit3 — ADIE: ADC Interrupt Enable
1 = Enable
0 = Disable
When this bit is written to one and the I-bit in SREG is set, the ADC Conversion Complete Interruptis

activated.

® Bits 2:0 - ADPS2:0: ADC Prescaler Select Bits

1AONAINT
Table 22-4. ADC Prescaler Selections
ADPS2 ADPS1 ADPSOD Division Factor
0] 0 0 2
0] 0 1 2
0 1 0 4
0] 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
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MIMHUANT ADCSRA Hag ADMUX
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ADCL and ADCH — The ADC Data Register

ADLAR =0
Bit 15 14 13 12 11 10 9 8
- - - - - - ADC9 ADCS ADCH
ADCT ADCE ADCS5 ADC4 ADC3 ADC2 ADC1 ADCO ADCL
7 6 5 4 3 2 1 0
Read/\Write R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ADLAR =1
Bit 15 14 13 12 11 10 9 8
ADC9 ADC8 ADC7 ADCé ADCS5 ADC4 ADC3 ADC2 ADCH
ADC1 ADCO - - - - - - ADCL
7 6 5 4 3 2 1 0
Read\Write R R R R R R R R
R R R R R R R R
Initial Value 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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¢10819 115UATUN ¥ C WeULLD AVR

#include <avr\io.h> // Most basic include files
#include <avr\interrupt.h> // Add the necessary ones
#include <avr\signal.h> // here
#include <util/delay.h>
unsigned int adcO;
int main(void)
{
ADCSRA = (1<<ADEN)|(0<<ADATE); // ADC Enable & Auto Trigger Disable
ADCSRA |= (0<<ADPS2)|(0<<ADPS1)|(1<<ADPS0); // XTAL/8
while(1)
{
ADMUX = 0b0000000; //Aref,left adjust, select ADCO (bit 2=0 bit 1 = 0 bit 0 = 0)
ADCSRA |= (1<<ADSC); // ADC Start Conversion
while (I(ADCSRA &(1<<ADIF))); // Wait Coversion completes
adc0 = ADCW; // Read ADC
_delay_ms(10);
b
b

U

dJ Q'J 3 [
Wandunennudsya1aeu1aen va9 Arduino

® analogReference(type)

® analogRead()

® analogWrite() - PWM

analogReference(type)
Configures the reference voltage used for analog input (i.e. the value used as the top of the input

range). The options are:

® DEFAULT: the default analog reference of 5 volts (on 5V Arduino boards) or 3.3 volts (on
3.3V Arduino boards)

® [INTERNAL: an built-in reference, equal to 1.1 volts on the ATmegal 68 or ATmega328 and
2.56 volts on theATmega8 (not available on the Arduino Mega)

® INTERNALIVI1: abuilt-in 1.1V reference (Arduino Mega only)

® INTERNAL2VS56: a built-in 2.56V reference (Arduino Mega only)

® EXTERNAL: the voltage applied to the AREF pin (0 to 5V only) is used as the reference.

1
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analogRead()
Description

Reads the value from the specified analog pin. The Arduino board contains a 6 channel (8 channels on
the Mini and Nano, 16 on the Mega), 10-bit analog to digital converter. This means that it will map input
voltages between 0 and 5 volts into integer values between 0 and 1023. This yields a resolution between
readings of: 5 volts / 1024 units or, .0049 volts (4.9 mV) per unit. The input range and resolution can be
changed using analogReference().

It takes about 100 microseconds (0.0001 s) to read an analog input, so the maximum reading rate is

about 10,000 times a second.

Syntax
analogRead(pin)
%Y int sensorValue = analogRead(A0);

sazmsuasmatneanein]d m'ldnn float voltage= sensorValue * (5.0 / 1023.0);

@ ] U J < . Y VoA 9 14
@19819 11sunsue UMD UIABNUDY Arduino Ll,ﬁ'Jﬁ\?ﬂ?ﬁ’inullﬂﬁ)@ﬂﬂ%?waiﬂ@klﬂill

int analogPin = 3; // potentiometer wiper (middle terminal) connected to analog pin 3
// outside leads to ground and +5V

int val = 0; // variable to store the value read

void setup()

{

Serial.begin(9600); // setup serial
b
void loop()
{

val = analogRead(analogPin); // read the input pin
Serial.printin(val); // debug value

analogWrite() - PWM
analogWrite(pin, value)
Parameters
® pin: the pin to write to.
N5l atmegal68 3 D3 D5 D6 D9 D10 t1ag D11
® value: the duty cycle: between 0 (always off) and 255 (always on).

#108198519 PWM 928 analogWrite

#define pwm_1 3
|
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#define pwm_2 5

#define pwm_3 6

#define pwm_4 9 RIGOL STOF (R foccoccfodemderceeed £ B 3.ddl
#define pwm_5 10 T

#define pwm_6 11

void setup()

analogWrite(pwm_1, 10);
analogWrite(pwm_2, 50);
analogWrite(pwm_3, 100);
analogWrite(pwm_4, 150);
analogWrite(pwm_5, 200); / R

analogWrite(pwm_6, 250);

} Umaxll =584l

. CH1= Z.@all [CH o e Time 580 .0us OHZ0E . Eus
void loop()
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