Prior to Le16

Anallog—to—DigitaI
Conversions

ME430 Mechatronics

Analog-to-Digital Conversions (ADC)

The ADC hardware peripheral allows you to read an analog voltage
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Digital pins can be set as inputs or output using TRIS. Analog pins are ONLY inputs

~

There are 13 pins that can be used for Analog inputs
but really only one can be used at a time

40-pin PDIP MCLRAVPPIRES —= [ 1 U 40 [1 =—= RE7/KBI3/PGD
RAOANO =[] 2 39 [1 =—» RBBIKBI2PGC
RAVANI =—=[]3 38 ] =—= RESKBI/PGM
RA2/AN2VREF-/CVREF w—-[] 4 37 [] =—= RB4/KBIO/AN11
RAJ/ANSNVREF+ == [ 5 36 1 == RB3/ANg/CCP2()
RA4ITOCKI/C10UT =—a[1 6 35 [] =—» RB2/INT2ANS
RA5/AN4/SS/HLVDIN/C20UT =—=[] 7 34 [1 =—= RBYINTVAN10
REO/RDIANS <—[]8 ] 38 == RBOINTOFLTOANT2
RE1WR/ANS =—=[] 8 39 » [ =— Voo
RE2CSANT ——(]10 N 81 ~—Vss
Voo — [ 11 o @  30[]=—= RD7T/PSP7/PID
Vss — w12 G ¢ 29 =—= RDEPSPEPIC
OSCHCLKIRAT «—= (113 & &  28[1=—» RDSPSPEPIB
OSC2/CLKO/RA6 = =[] 14 27 [) =—» RD4/PSP4
RCOIT10SO/T13CKI =[] 15 26 [ == RCT/RXDT
REuT108ICCP2M < o] 16 25 [] =—= RCBTX/CK
RC2CCP1PIA <—e[] 17 24 [] =—= RC5/SDO
RC3/SCK/SCL =— [] 18 23 [] «—» RC4/SDISDA
RDO/PSPO =—= (] 19 22 [1 =—= RD3/PSP3
RD1/PSP1 =—=[] 20 21 ] =—» RD2/PSP2
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Syntax is completely different

Digital Analog




OpenADC.
All Other Processors

Function: Configure the A/D convertor.
2.2  A/D CONVERTER FUNCTIONS Prtore Yeia Gpecssunsigoea coax <ontis,
unsignea char contigs
The A/D peripheral is supported with the following functions: Arguments onnag e s pemeacnrion

A bitmask that is created by performing a bitwise AND operation ('a')
with a value from each of the categories listed below. These values are

TABLE 2-1:  A/D CONVERTER FUNCTIONS Coned e e saen
Function Description e sy
ADC_POSC_0 Fosc/8
BusyADC Is A/D converter currently performing a conversion? et e
CloseADC Disable the A/D converter. frecgerond Tt R Onctakr
ConvertADC Start an A/D conversion. B oo Bt 7007 RasutinLasst Sigrifoant bhs.

TSt Resutin Most Sgnfant bis
OpenADC Configure the A/D convertor. jon time selest:
20 0Tac
ReadADC Read the results of an A/D conversion. 0 2
SetChanADC Select A/D channel to be used. g e
TAD 12 Tad
P 107sd
ADC_20_TAD 20Tsd
conrigs
A bitmask that is created by performing a bitwise AND operation ('a’)
with 3 value from sach of the categories isted below. Thess vaues are
defined in the file adc.h.
Channel:
aoc_cwo Channel 0
aocan Channet 1
aoc_an Channel 2
anc_cH Channel 3
sy Channet £
anc_cus Channel §
. 20c_cie Channel &
20can Channal 7
Xcellent, easy 1o use runctons e
) Channel 8
Channai 10
Channel 11
Channet 12
Channel 12
Channel 14
Channet 15
> 6

Looks complex, but it isn't.

REGISTER 19-2: ADCON1REGISTER
uo uo RW.O RW.0 RwWo™ RrwW® WM RrwY
[ = [ — ] vcre1 | VCFGO | PCFG3 | PCFG2 | PCFGT | PCFGO |
bit0

bit7
// configure A/D convertor . »
s fiq 1 = Setup the timing t i lue (you don't 4t ! this bit76  Unimplemented: Read as ‘0
// config 1 = Setup the tining to a conservative value (you don't need to ever change this) bit5 VCFG1: Voliage Reference Configuration bt (VREF- source)
// config 2 = Use channel 0, not interrupts off, use the power and ground as referrences VREF- (AN2)
// portconfig = 0x0E setup only analog 0 as a possible analog input pin o= vss
4 bit4 VCFGO: Vliage Reference Configuration b (VREF* source)
1= VREF* (AN3)
OpenADC (ADC FOSC 8 & ADC RIGHT JUST & ADC 12 TAD, 30 :;F‘::PCFG” AID Port Configuration Gontrol bits:
— - — = — "= i : : AID Port Configuration
ADC _CHO & ADC INT OFF & ADC REF VDD VS§, =T T=
= . - - - - - pcrea:( & | £ | 2 $1% % 2 lsls
0] ¢ e 222 (8]2]2)2)2)2/28 %22
0000 A A AlAlalAalalalalalalala
ol A | A|A[A|A|A|[A|A[A[A[A[A[A
o0 |A | A |A|A|A|A[A[A[A[A[A[AA
oon | D | A | A|A|A|A|[A|A|A|A[A[A[A
0100 D D A A A A A A A A A A A
910 | D | D [D|[A|A|A[A|A[A|A[A[A[A
o116 [ D | D [D[D |A|A|[A|A|A|A[A[A[A
;M D | D D |D|D|A|A|A|A|A|[A|A]|A
1000 [D | D [D|D|D|D|[A|A|A|A|[A[A]|A
To01 [D | D [D[D|D|D[D|A|[A|A[A[A[A
To16 [D | D [D[D|D|D[D[D|A|A[A[A[A
1011 D D D D D D D D D A A A A
1100 D D D D D D D D D D A A A
0 [0 |0 [D|[D|D|D|[D|[D|D|D|[D[A[A
10 [0 |0 [ D [0 |D|D[D|D|[D|0D[D[D[A
i | D | DD [0 |D|D|[D|D|D|D|D[D|D
A= Analog input D = Digital 1O




What are we gonna do in class?

Much like the Timers example code is on-line
Steps:
Watch the program run

Modify the code to monitor RBO as an analog input
(even though it's a button you can read it analog)

You could use interrupts, but | rarely do so...
We're gonna skip interrupts with the ADC




