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ANALOG to DIGITAL CONVERTOR (ADC)

Channel 0 RAO/ANO (Port A)
Channel 1 RA1/AN1 (Port A)
Channel 2 RA2/AN2/VRef- (Port A)
Channel 3 RA3/AN3/VRef+ (Port A)
Channel 4 RAS5/AN4 (Port A)
Channel 5 REO/ANS (Port E)
Channel 6 RE1/ANG (Port E)
Channel 7 RE2/AN7 (Port E)
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Registers used in ADC

* A/D Control Register 0 (ADCONO)

* A/D Control Register 1 (ADCON1)

« A/D Result High Register (ADRESH)
* A/D Result Low Register (ADRESL)
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A/D Control Register 0 (ADCONO)

The ADCONQO register, shown in the below image, controls the
operation of the A/D module i.e. Used to Turn ON the ADC,
Select the Sampling Freq, and Start the conversion.

ADCONO REGISTER
R/W-0 R/W-0 R/MW-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0
ADCS1 ADCSO0 CHS2 CHS1 CHSO0 |GO/DONE — ADON
bit 7 bit 0
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« ADCS1-ADCSO0: A/D Conversion Clock Select bits.

are based on ADCON1 Reister’'s ADCS2 bit.

These bits

<ADCS2> | <ADCST:ADCS0> Clock Conversion

0 0o Foscl2

0 01 Foscl8

0 10 Fosc/32

0 11 Frec (clock denived from the internal A/D RC oscillator)
1 00 Foscid

1 01 Fozcl/16

1 10 Foscied

1 11 Frc (clock denved from the internal A/D RC oscillator)
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ADC

CHS2-CHSO0: Analog Channel Select bits

000
001
010
011
100
101
110
111 = Channel

7

(AN7)
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ADC

GO/DONE: A/D Conversion Status bit
When ADON = 1;

* 1 = A/D conversion in progress (setting this bit starts the A/D
conversion, which is automatically cleared by hardware when the
A/D conversion is complete)

* 0 =A/D conversion not in progress
ADON: A/D On bit
* 1 =A/D converter module is powered up

* 0 =A/D converter module is shut off and consumes no operating
current
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..Z AID Control Register 1 (ADCON1)

The ADCONT1 register, shown below, configures the functions of
the port pins, i.e. used to configure the GPIO pins for ADC. The
port pins can be configured as analog inputs (RA3 can also be
the voltage reference) or as digital I/O.

ADCON1 REGISTER

R/W-0 R/W-0 U-0 U-0 R/W-0 RAW-0 R/W-0 R/W-0
ADFM ADCS2 — — PCFG3 PCFG2 PCFG1 PCFGO
bit 7 bit 0
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A/D Control Register 1 (ADCON1)

ADFM: A/D Result Format Select bit

1 = Right justified. Six (6) Most Significant bits of ADRESH are read as
‘0.
0 = Left justified. Six (6) Least Significant bits of ADRESL are read as
‘0.

ADRESH ADRESL ADRESH ADRESL
. | u A A ’ | :
II ] I ‘ f I | Il
I | I |
Left Justified 10-Bit result{ADFM=0) Right Justified 10-Bit result{ADFM=1)
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ADCS2 A/D Conversion Clock Select Bit

<ADCS2> | <ADCSTAADCSO> Clock Conversior

0 00 Foscl2

0 01 Fosc/8

0 10 Foscl32

0 11 Frc (clock denved from the internal A/D RC oscillator)
1 00 Foscld

1 01 Foscl16

1 10 Foscl/bd

1 11 Frc (clock denived from the intermal A/D RC oscillator)
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« PCFG3-PCFGO0: A/D Port Configuration Control bits

Eg';f ANT7 | ANG | ANS | AN4 | AN3 ANZ | AN1 | ANO | VREF*+ | VREF- | CIR
0000 A A A A A A A A VDD WVss | 8/0
0001 A A A A | VREF+ A A A AN3 | Vss | 7/
0010 D D D A A A A A VDD Wss | B0
0011 D D D A | VREF+ A A A AN3 | Vss | 41
0100 D D D D A D A A VoD Vs | 30
n101 D D D D | VREF+ D A A AN3 | Vss | 2/
011x D D D D D D D D — — 0/0
1000 A A A A | VREF+ | VREF- | A A AN3 [ AN2 | 6/2
1001 D D A A A A A A VoD Vss | 6/0
1010 D D A A | VREF+ A A A AN3 | Vss | 5&/1
1011 D D A A | VREF+ | VREF- | A A AN3 [ AN2 | 4/2
1100 D D D A | VREF+ | VREF- | A A AN3 [ AN2 | 372
1101 D D D D | VREF+ | VREF- | A A AN3 [ AN2 | 272
1110 D D D D D D D A VDD Wss 1/0
1111 D D D D | VReF+ | VREF- | D A AN3 [ ANZ | 172

A = Analog input D = Digital /O
C/R = # of analog input channels/# of A/D voltage references

23ECB202/ Peripherals of PIC/ADC/ Dr. Husna/ ECE/SNSCE 11



L a_

~»
INSHTY el

A/D Block Diagram

AJD BLOCK DIAGRAM

* The ADRESH:ADRESL registers contain the e
10-bit result of the A/D conversion. When TIET S
the A/D conversion is complete, the result BN ] et
is loaded into this A/D Result register pair, 3 SN J
the GO/DONE bit (ADCONO) is cleared and B AN =
the A/D interrupt flag bit ADIF is set. e e s - N
* The block diagram of the A/D module is Converter (T
shown in Fig. After the A/D module has|| | o i 4o ot mavans
been configured as desired, the selected j Lo o2t LI ravians
channel must be acquired before the e [t
conversion is started. The analog input [
channels must have their corresponding wer. | O
TRIS bits selected as inputs. THnrr_L
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A/D Conversion

1. Configure the A/D module: 2. Configure A/D interrupt (if desired):
« Configure analog pins/voltage * ClearADIF. bit
reference and e Set ADIE bit
+ digital I/O (ADCON1) . ge: (F;féEbt_’t't
* Select A/D input channel © !
(ADCONO)
* Select A/D conversion clock
(ADCONO)

* Turn on A/D module (ADCONO)
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A/D Conversion

3. Wait the required acquisition time.
4. Start conversion:
Set GO/DONE bit (ADCONQO)
5. Wait for A/D conversion to complete by either:

OR Polling for the GO/DONE bit to be cleared (interrupts disabled);

Waiting for the A/D interrupt
6. Read A/D Result register pair
(ADRESH:ADRESL), clear bit ADIF if required.
7. For the next conversion, go to step 1 or step 2
as required. The A/D conversion time per bit is defined as TAD.
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