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ADC: Analog to Digital Converter

O

» What is analog ?

oIt is continuous range of voltage values
(not just 0 or 5V)
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ADC: Analog to Digital Converter

O

» What is analog ?

It is continuous range of voltage values
(not just 0 or 5V)

» Why convert to digital ?

Because our microcontroller only
understands digital.
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ELECTRONICS .
gl ADC 1n Atmegai6
L
(XCK/TO) PBO ] 1 1 PAO (ADCO)
(T1) PB1 ] 2 ] PA1 (ADC1)
(INT2/AINO) PB2 ] 3 ] PA2 (ADC2)
(OCO/AIN1) PB3 ] 4 1 PA3 (ADC3)
(55) PB4 ] 5 1 PA4 (ADC4)
(MOSI) PBS ] 6 1 PA5 (ADCS5)
(MISO) PB6 ] 7 1 PA6 (ADCS)
(SCK) PB7 ] 8 1 PA7 (ADC7)
RESET ] 9 1 AREF
vVCC ] 10 GND
GND ] 11 30 O AVCC
XTAL2 ] 12 29 |1 PC7 (TOSC2)
XTAL1 ] 13 28 1 PC6 (TOSC1)
(RXD) PDO ] 14 27 |1 PC5 (TDI)
(TXD) PD1 ] 15 26 [ PC4 (TDO)
(INTO) PD2 ] 16 25 O PC3 (TMS)
(INT1) PD3 ] 17 24 | PC2 (TCK)
(OC1B) PD4 ] 18 23 |J PC1 (SDA)
(OC1A) PD5 ] 19 22 |1 PCO (SCL)
(ICP1) PD6 ] 20 21 [0 PD7 (OC2)
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Converting Analog Value to Digital Input
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Converting Analog Value to Digital Input

O

Input Voltage @ ov 2:5 v

Digital Output => 0 127 255
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» Reference voltage corresponding to 1023 /255
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How To Code...

Ll

AVE Wizard
E
GLCD I Analog Comparator | Libraries
Project | VO | Timers | UART | spI
I ADC | External Interrupts I CLCD
ADC Enabled
Settings
|:| Interrupt
Reference Vaoltage: ’M"CC pin "]
Clock: (125 kHz -
Trigger: lFree Running v]
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It is fairly easy to obtain an ADC value. All you need
is this function:

ADCRead(x);

Where X’ is the pin number at which you are
receiving the analogue output. This function returns
an integer value. A sample implementation would be
like:

a = ADCRead(5);
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It is fairly easy to obtain an ADC value. All you need
is this function:

read adc(x);

Where X’ is the pin number at which you are
receiving the analogue output. This function returns
an integer value. A sample implementation would be
like:

a = read_adc(5);
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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

It takes about 100 microseconds (0.0001 s) to read
an analog input

5 volts / 1024 units or, .0049 volts (4.9 mV) per unit
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O

» The input range and resolution can be changed using
analogReference()
o DEFAULT: the default analog reference of 5 volts (on 5V
Arduino boards) or 3.3 volts (on 3.3V Arduino boards)

o INTERNAL: an built-in reference, equal to 1.1 volts on the

ATmega168 or ATmega328 and 2.56 volts on the ATmega8
(not available on the Arduino Mega)

o INTERNAL1V1: a built-in 1.1V reference (Arduino Mega only)

o INTERNAL2V56: a built-in 2.56V reference (Arduino Mega
only)

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



http://arduino.cc/en/Reference/AnalogReference
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Warning

Don't use anything less than oV or more than
5V for external reference voltage on the
AREF pin! If you're using an external
reference on the AREF pin, you must set the
analog reference to EXTERNAL before
calling analogRead(). Otherwise, you will short
together the active reference voltage (internally
generated) and the AREF pin, possibly damaging the
microcontroller on your Arduino board.
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Solution

Alternatively, you can connect the external reference
voltage to the AREF pin through a 5K resistor,
allowing you to switch between external and internal
reference voltages.

Note that the resistor will alter the voltage that gets
used as the reference because there is an internal
32K resistor on the AREF pin. The two act as a
voltage divider, so, for example, 2.5V applied
through the resistor will yield 2.5 * 32 / (32 + 5) =
~2.2V at the AREF pin.
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