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+» dsPIC30F4011 10-bit ADC
Up to 500 Ksps (2uS) conversion speed
External voltage reference pin
Four unipolar difference S/H amplifiers

Simultaneous sampling of up to four input
Automatic Channel Scan Mode

Selectable conversion trigger source

16 word conversion result buffer

Four result alignment options

Operation during CPU IDLE and SLEEP mode

PIG.
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ADCON1

— Bit 8
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ANO £3fi* il » B 10 g 4 - -
«_L"'H kgn AN O = 7
SMPI<2:0>=1001 > {E4110- % i pl 1% -+ ANOHEE = 75

BUFM=0 , T%‘E‘Jféﬁ— buffer (16-word) ANOHIH 3

ALTS=0, |ffi=] MUX A #ijfi ANOHEE=: 5
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SAMC<4:0> : F%{L_E I‘Qﬁq@%@iﬁﬁ Elfj?vﬁiﬁﬁ [t (O Tap to 31 Tap)
ADRC : —Wﬁ R #RCT’:@’fEﬂ:’E =0 Eﬁ > [ ”“ﬁﬁﬁﬁ@

ADCS<5:0> - AD H@E\rﬁﬁ ﬁffep’vﬁﬁ [t] (Tap)
111111= (Tcy / 2 ) (ADCS<5:0>+1) = 32 Tcy

000000= Tcy/2
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MicrocHIP E | E{]?Vﬁ;&gijiilé[fj E%]: 'IEI[EJ% E}T‘

> uﬁjT:r CECAlEg s ol

S T T2z “‘”'E 16 O FARTA (7
0]

55" 117 48MHZ 8.477nS (Fosc)

® Tcy=(1/Fosc) x4 =33.91nS
"f‘%[ﬁr[kg J%I:\L_

" &gy TAD I%T‘\ﬁé‘ 167nS - &7 [y éﬁiﬁyﬁﬁ | =167nS * 12 = 2uS
® Tad = (ADCS<5:0>+1) Tcy / 2

" = ADCON3 = 0x0709 (ADCS=001001, SAMC=01111)

Tad = (ADCS<5:0>+1) Tcy / 2 = (9+1) Tey L.2=Tcy * 5 = 33.91nS x 5 = 169nS ,
@Eiﬁﬂj‘ [t Tconv =12Tad™ ?V#%‘;Eﬂj‘ il = 15 Tad

= “V?f?,iEﬁF +?T@TZ1E$]:F'E'FJ =15Tad + 12 Tad = (15 + 12) x 169uS = 4.56uS
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10-bit ADC

/[ HY TAD = 167ns

RS
ﬁ‘l/,

S 5 T~

#1377 -  vERRT HEE ] (12 TAD)
Fosc = 29.4912MHz ! 3.8us Sus

TCY = 136ns 12.8ps
TAD = TCY(ADCS+1)/2 = 748ns (Tconv. =12 TAD =9 us)
TSAMP = TAD x SAMC =748ns * 5 = 3.8us

ADCON3

SAMC = 00101 - ADCS = 001010
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T s Towp = i SR (Tamp) + SVAFE 7y 5 FeI(Te) +
?E % 73k (Tcorr) — 2% dsPIC30F Family Reference Manual

b e o o

" Tamp E3[#! JHT = 0.5uS
® Tc =-Chowp (RIC +RSS +Rin) In (1/2n)Secs

® Tcorr = (Temp - 25°C) (0.05uS / °C) I & il Vs el i~

[E[F
ChoLp = 18Pf Tc = -18pF (250 + 1.2K + 2.5K ) In (1/8192)

Rin = 2.5Kohm = 0.641uS

Vi =4095 LSB , n=4096 for
full scale input voltage Tsmp = 0.5us + 0.641uS+ (25°C-25°C)(0.05/°C)

Rss = 1.2Kohm =1.141uS (?Vﬁﬁﬁréﬂ)
Temp = 25°C

PIG.
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MICROCHIP

ADCHS

Bit 15
CH123NB<1:0> |CH123SH CHONB CHOSB<3:0>

Bit 7
CH123NA<1:0> CH1238

CHONA : Az %~ N Y .Jﬁiarj T EE
1= i " % AN1, 0 = gﬁzﬂ ' Vref-

CHOSA<3:0> : AAE 27 iy [ Hfia) * =2 4¥
S AN b

RS ANOET iy fﬁ}
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Bit 15 Bit 8
CH123NB<1:0> CH1238 CHOSB<3:0>

Bit 7
CH123NA<1:0> |CH123SA CHONA CHOSA<3:0>

ADCHS 2773 |
MUX-B fioffi * 5%

CHONB : B i %7 i friisifi * 24%
1= i * 32 AN, 0 = i * 52 Vref-

CHOSB<3:0>: B A% 27 iy [ Fuffa) * 4%
S AN b

RS ANOET iy fﬁ}
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A/B
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- og A
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ALTS =1 (FR7] A - B it 2 Ff0)
B CSONA =0 ( fiffifi * 13 Vret- J[H )

AN14

AN7 ADRES Buffer

AN6 ANG ADCBUFO
AND ADCBUF1
AN4 ADCBUF2
AN3
AN2
AN1
ANO

AN1
VREF- (VSS) —=—o0

CHAONB=0 CHQSB = 0100
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© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview 39




MICROCHIP

AN1
VREF- (VSS) -—o
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A S ()
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AN6 ADCBUFO0
AN4 ADCBUF1
ADCBUF2
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ANG
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ADCSSL

Bit 15
CSSL15 | CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10

Bit 7
CSSL7 | CSSL6 | CSSL5 | CSSL4

CSSL<15:0> - fii * Jjﬁw—#”
* 1R }“F”IFTF%I]’*
o O— j%ﬁ ¥

TPSRTVRS 5K CSCNA (ADCON2<10>) f 7 F45, 1
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+
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B- + +
S/H

CSSL<15:0> ANO to AN15 :|7 A+
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A

© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview




MICROCHIP A/D EHLE\FIF[ ALTS =0
i Sl CSCNA = 1

—f-m

9

AN15 X}—eo
AN14 J—o j’fﬂ}'ﬁ AN4 , AN5, ANG ADRES Buffer

N - ANZ
™ie. AN5

ANA
ANG6

ARNED
A\ ve

AiN4
ANJ
AN2
AN1
ANC

AN1
VREF- (VSS) —o’

ADCSSL

CSSL15| CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10| CSSL9 | CSSL8

CSSL7 |CSSL6=1CSSL5=1|CSSL4=1] CSSL3 | CSSL2 | CSSL1

© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview




MICROCHIP

ADCSSL

JAVAD,

i[j‘ﬁj[,

F T

—f-m

[Lok

T P

AN15 X}—eo
AN14 X}——o

AN7
ANG
AN5
AN4
AN3
AN2
AN1
ANO

AN1

X—o
X—o
X—o
X—o
X—o

VREF- (VSS) —o

ALTS =0

CSCNA =1

B} - "?ﬁj[#l
AN4 , AN5, ANG

ADRES Buffer

AN4

ANS

ANG6

AN4

ANS

ANG

CSSL15

CSSL14

CSSL13

CSSL12

CSSL11

CSSL10

CSSL9

CSSL8

CSSL7

CSSL6=1

CSSL5=1

CSSL4=1

CSSL3

CSSL2

CSSLA1
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A/DEEHLE\FIFI
A2 F'F'E"ﬂjﬂﬁ”[fﬂj f= i

MICROCHIP

CHOSB<3:0> ANO to AN15 B+\
CHONB AN1 or VREF- B- +

CSSL<15:0> ANO to AN15 :|7 A+

CHONA AN1 or VREF- A/I/

A/B
ALTS — I£A ;f'ﬁzai—x df Fﬁ# ,ﬁgza R B A
A/ B fyac VR J?F% AD B
CSCNA — ’4 gﬁjﬂ?ﬁ 2 AF‘ Jgjg el
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A/Di]
J =F %LFI“:—T-E}?] —HJ 2. ?_P;EIEIEJ

MICROCHIP

ALTS =1
CSCNA =1

ADRES Buffer

27U A
o

VREF- (VSS) -—o

CHONB=0 CHOSB = 0110

CHONA=0 CHOSA
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JAVAD Ll

a]\j{z'\ FLEI

MICROCHIP

B “F@Jﬂﬁ”{;ﬂq P

ALTS =1
CSCNA =1

ADRES Buffer
AN4

ANG

AN4 .g—e
ANJS \

%7 A

o

ADCSSL

AN2
AN1
ANO

AN1

&—c
X——-o

X—

VREF- (Vss) —e*'

CSSL15

CSSL14

CSSL13

CSSL12

CSSL11

CSSL10

CSSL9

CSSL8

CSSL7

CSSL6

CSSL5=1

CSSL4=1

CSSL3

CSSL2

CSSLA1
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_ A/Dit

2 SR S

MICROCHIP

ALTS =1
CSCNA =1

ADRES Buffer

AN4
ANG6

27 a B
o

AN1 Rl—c/

VREF- (VSS) -—o

CHONB=0 CHOSB = 0110

CHONA=0 CHOSA
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AVT)EmP%fW'
© T

MICROCHIP

ALTS =1
CSCNA =1

ADRES Buffer

AN4
ANG6
ANS

27U A
o

VREF- (VS$) —o

ADCSSL

CSSL15| CSSL14 | CSSL13 | CSSL12 | CSSL11 | CSSL10| CSSL9 | CSSL8

CSSL7 | CSSL6 |CSSL5=1|CSSL4=1 CSSL3 | CSSL2 | CSSL1

© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview
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ALTS =1

CSCNA =1

%~ % B

o

JAYAD Li:H

ﬁlﬁ@?

—_—

AN1 Rl—c/

VREF- (VSS) -—o

4 F
a‘a

iy

ADRES Buffer

AN4
ANG6
ANS
ANG

CHONB=0

CHOSB =0110

CHONA=0

CHOSA
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MICcRrOCHIP ’ ‘HJ Tk Eﬁ—f\ . j&ﬁj’ﬁﬁ[

o [ R - L
( Jﬁ? Figfs AN F‘/ VREF— Fuﬁ o

ADC Buffer

AN15 [X}——o
ANxx \ ANO0-Vss

ANO [Xl—e ANO-Vss

R—eee— L~
T— VREF-

Vref- = Vss ANO
CHONB=0 CHOSB<3:0> = 0000
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MICROCHIP 10_b|t A/D IJ%J;

: Y/ K H) (ADPCFG<15:0>
: LA YRS (ADCON2<15:12>)

o E #Eﬁolﬁhﬁ ,F‘ ¢ (ADCON1<9:8>)
@ F%{L_AD@E\B%M&%L) (ADCON1<7:5>)
o F%@_@@Eﬁﬁ@pjﬁﬂﬁ (ADCON3<5:0>)
2 i/LIP—%‘:%JLEI BV (2| F 1B SRS )

. Fl%,fhigl FIZVE(ADCON3<12:8>)
25 A/D g © 5 e 27 R (ADCON2<ALTS,CSCNA>)
» FE ALTS USR] 27 s A M B
© LRI e
S Sl i E e e
+ (ADCON1<SIMSAM>), (ADCON2<9:8>)
e F et 'Hl'—*%%t“ (ADCON2<5:2>, F[ TRV 1R Pl TR @F%{L_

> T AD 5
PIG.
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4TI

menaee AD S T

i ADCBUFO~F oy il%
~ e . e e - . ADCBUFo

ANO-ANS t‘;ﬁﬁj SR sEms 10 R ANO
A= TR AN1 i
SMPI<2:0>=1001 - {110 % i | 18— % AN2 i
BUFM=0 , $**[fi— buffer (16-word) AN3 i
ALTS=0 ’ F\[[,EIE'J MUX A E@EEIT_X AN4 HEif
CHOSA<3:O>=N/A(F{:?J’}“ﬁﬁ?“ﬁk ]?f/ﬁﬁa?ﬂ ) ANS5 i
CHONA=0 - Vref- for CHO- i * o
CSCNA=1 - ’Eﬁ[hﬁ E ?ﬂ»}ﬁfbﬁ: T
CSSL<15:0>= 0000 0011 1111 1111,
?ﬁ]’}’ﬁﬁﬂaj“ HlEs ANO ~ AN9
CHOSB<3:0>= N/A
CHONB=N/A

ANBS FEi{g:

AN9 i XN o
— FVADFEHN

PIG.
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MICcrOCHIP A/ D E i E[R:ET

2 glpﬁjﬂﬁﬁ ANO - AN7, fIghidifs, %ﬁhf n’f'ﬁ“@’*
» FIEiH 8 JiEfE* - CSCNA = 1 ADCSSL = 0x00FF
FIEEE - SSRC<2:0> = 111, ASAM = 1
F%t SAMC<4:0> Elgﬁ?wr%iﬁijﬂﬂ
8 wifE i ik 4 18 - SMPI<3:0> = 0111
BUFM = 1 i B [y e Rl E

Buffer at 1st interrupt Buffer at 2nd interrupt

ADCBUFO | cHo - ANO ADCBUF8 | CHO - ANO
ADCBUF1 | cHo - AN1 ADCBUF9 CHO - AN1
ADCBUF2 | cHo - AN2 ADCBUFA CHO - AN2
ADCBUF3 | cHo - AN3 ADCBUFB CHO - AN3
ADCBUF4 | cHo - AN4 ADCBUFC CHO - AN4
ADCBUF5 | cHo - AN5 ADCBUFD | CHO - AN5
ADCBUF6 | cHo - ANG6 ADCBUFE CHO - ANG6
ADCBUF7 | cHo - AN7Z ADCBUFF CHO - AN7Z
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MICROCHIP A/ D &

 [BH ?”[ 4 KF[TEI\JI ( ANO,AN1,AN2,AN3) » it
il I’ni% i
+ FEAB E{L’f/j i st ALTS=1
T ASHTH R P RS g ANO-AN,
CSCNA =1 » ADCSSL = 0x000F
27 ¥R B smiffi ] AN4 B
dEGE T i e 0 SMPI<3:0> = 0111

@%@jjﬁi ADCBUFO

HE'T_X Fr\'fEBE'J CHO ADCBUF1

ADCBUF2

ADCBUF3

ADCBUF4

ADCBUF5

ADCBUF6

ADCBUF7
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MICROCHIP

dsPIC30F4011
ADC Hands-On

+» Manual Trigger Mode

+» Auto Trigger Mode

+» Timer3 Trigger Mode

+» External Trigger Mode

+» Motor PWM Trigger Mode

© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview




AL

MICROCHIP [

DR LS AL

£ A
I SSRC<2:0> 4 AD BB fIRI3 (FH 4

000 = = Fhiliss » SAMP=1 VA » 5% SAMP i 7 il
LT = [P AR P VAR e ] 1 )
011 = &2 Al PWM [ > 7 phe VA ADCR# A i
010 = Timer 3 [ E=Ji58 7% i » 5 ZVERADCR g
001 = INTO Jill o Feefi FHFEER > ik ph TV ARADCR g
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AD g — = ENEUAL ~ = A

MICROCHIP

[ = P8 pu Rl 4 =Bt - SSRC<2:0> =000 > ASAM =0

TCONY ———fat
1

1 1 1
SAMP !
1
1
DONE —,—:—l—
1 ' i
ADCBUFQ ! . v

1
Instruction Execution BESF ADCON1, SAMP BCF ADCCN1, SAMP

ADCON1bits.ADON=1; // TFIADIELE S

While(1)

{
ADCON1b1its.SAMP=1; // J?Y‘rﬂ;/ =3
DelayNuSec(100) ; //a=E100us ,"Jwr;iﬁ f“l 7o Fuf
ADCON1BITS.SAMP=0; 7/ VRSN E?Ji!F[ﬁlE\
while(!ADCON1bits.DONE) ; VLS AR e A S
ADCvalue= ADCBUFO; / / {76 ADEEg 5

¥
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AD fEif5i —
~vp~@i¢ st

MICROCHIP

el

ADCLK

E I]EVTTVF: = ]E[{;E?LH"L
SRC<2 0> = 000 ASAM =1

—— TSAMP —-J-—TCUW—-' u_T,mP_.J.._TmW_..:..—

1
TADD —  — :
1

SAMP

ADCBUFO 1

BSF ADCON], ASAM

ADCON1bits.ADON=1;
ADCON1bits.ASAM=1;
While(1)
{
DelayNuSec(100) ;
ADCONI1BITS.SAMP=0;
while(!ADCON1bits.DONE) ;
ADCvalue= ADCBUFO;

}

© 2003 Microchip Technology Incorporated. All Rights Reserved.

TADD ——my  —— .
1

“'.IllllIIIIIIIIIIINIIIIII!III!IIIIIIIII*

BCF ADCONT A o)
1 1 1
! A ' .

Instruu]nr] Execution

/ /GFPADI

//? TEOFIEVEVAL - SAMPAE L FIEREST 1

//3EE100us , VT A AE
/[EVRET

/ /g S ?

/ /6 ADIBEE L > SAMP# . FIEREST 1

PIG.
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MICROCHIP AD HL 7& — ]El{lj—rv)[‘_jn TAD Fjlé}éﬁ E_HIE
il E'JLP‘?F%E?“E%DI:F%{L_’ : SSRC<2:0> =111 > ASAM =0

& SAMC‘*W%%@&Tﬂ}ﬁU
ﬁvmﬂﬁr (SAMC=11111
# 3:31 TAD) SAMP

ﬁlﬁr%{u_’ SAMP=1 > EU“F? DONE
FIF2VERE [

l——  [SAMP g TCONY et
1 1 1

ADCBUFO

1 Execution BSF ADCCHN1, SAMP

/* Initial the AD Module */ While(1)

ADPCFG = OxEFFF; // using AN12 {

ADCON1 0){010) =0} // SSRC = 111 ADCON1BITS.SAMP=1;
ADCHS = 0x000C; // AN12 is CHO input

ADCSSL = 0x0000; // None Sacn input while (!ADCON1bits.DONE) ;
ADCON3 = Ox1F02; // 31 Tad , Tad=2Tcy
ADCON2 (000101010

ADCON1bits.ADON=1; // Start AD module

ADCvalue= ADCBUFO;

PIG.
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MICROCHIP - JEIFI AD QKE‘:!\
Pl A (F IV Rt )
(I E =gt ol 4 5L : SSRC<2:0> = 111 > ASAM = 1

1
SAMP |

DONE

ADCBUFD

ADCBUF1

Instruction Execution  psr apconl,asam, X
1

SSRC<2:0> = 111 gEipamgg <1 A/D Fuﬁﬂ’ﬁ [f, ﬁ%ﬂ ASAM=1
(F 1BV e mis)

o PN SAMPS EIE*J%FF}, 1 E5TVE: %’@?V%;fé(SAMCF%TJ&

SVREE ) SAMPE FIETE i O BiIF s =(7514 Tao) Sy ik

PR A YT FIL S

© 2003 Microchip Technology Incorporated. All Rights Reserved. dsPIC30F Architecture Overview

PIG.




MiCcROCHIP E | :]Eﬁl{]?v 7[‘;%‘:;_%‘? l_f

#define FILTER_BLOCK_LENGTH 512
int S1gIn[FILTER_BLOCK_LENGTH];

InitADC12( );
ADCON1bits.ADON = 1;

for (1 = 0; 1 < FILTER_BLOCK_LENGTH; i++ ) // Sample 512 A/D input
{
while ( !'ADCON1bits.DONE ); // wait for end of conversion
ADCON1bits.DONE = O; // reset DONE bit
SigIn[i] = ADCBUFO; // store sample in SigIn buffer
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MICROCHIP

void InitADCl2(void)

i
IFSOb1its.ADIF

IECObits.ADIE
ADCON1bits.ADON

ADPCFG = OxFFF7;
ADCHS = 0x0003;
ADCON1 = Ox03E4;

ADCON2 = 0x0000;

3
Ya a¥a aVa aVa aVa ale ale ale ale ala ale
EAE I I E T Tl f i £

AV ata ata ol
«

0;
0;

// clear A/D interrupt flag
// disable A/D interrupt
0; // turn off the A/D converter

// PCFG3 = 0, only AN3 (RB3) input pin in analog mode

// CHONB = 0, CHOSB = 0000, CHOSB = Vref-, CHOSA = AN3

// ADON=0, FORM=Frational, SSRC=AD clock Trigger

// ASAM=Auto Sampling & Conversion

// VCFG = AVdd and AVss are used, CSCNA = disable scanning
// SMPI = 0000 , SMPI = 16-word buffer , ALTS = use MUX A

aVa aVa aVa a¥a a¥a a¥a a¥a a¥a a¥a a¥a a¥a afa a¥a a¥a afa a¥a a¥a a¥a a¥a Ve aVa Ve aVa aVe e ale ale ale abe ale e ale afe ate afa a¥a afo ale ale ale Ve ale afe ate afa ale ale afs afa afa afa
£ i e T £ A o o A e i e e A A e e e e e e e e £ e i i i i S e i 1

* SAMC 11111, sampling time is 31*Tad
* ADRC = 0, A/D clock derived from system clock
; = 111111, Tad = (ADCS<5:0>+1)* Tcy/2, Tconv=14Tad

Tad= 64%33.91nS/2 = 1.08512uS , Tconv= 15.1968uS
* A/D = Tsample+Tconv= (32+14)1.08512= 49.915uS = 50uS(20KHz) *

ADCSSL = 0x0000;
¥

// 0000 0000 0000 0000
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(U H IS = hpuﬁli%i SSRC<2:0> =010, ASAM = 1, SAMP=1

E '| Timer 3 ;,Jrﬁﬁak EAEnaalil: {5

HITimer3p| g sg p' ') [ﬁ[“ Al @’%*'}Tjwﬂji[@pﬁg
|, U AT EVASS (8K VAV )
. ?E*I%EJE'E*J@E\H U T P Ak, =

SRC<2:0>=111)

oKy Timer 3 #358 @ FIaElE SAMP=0 fit AD fJET
FOILgL - LR e @11 ASAM = 1 fij SAMP=1
[ml }fﬂﬁf‘j: ) ﬁﬁ J\FIJ Timer 3 E%}QQEHT% PE:;‘ EQ?IWAD

@E\" I Pgﬁ[‘ﬁfﬁpjr&izﬁp SIS
o AR (LA F“ Timer 3 9~ (658 {1 AD fumk: 4 [

gr (Timer 3 & %F% EFIETEC)
PIG.
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MICROCHIP

‘_.__________

.
S A
®

<l

e
.‘..

OB ]

Timer{i %Eﬁf‘ﬂi imer3 ?TPE?],
FRY % F ISR TP TRV FHY % F RS
SAMPF: 4t (SAMP #L547, 1) SAMP |l i

< ASAM=1
ADCON1
ADON=1 ADSIDL FORM<1:0>

SSRC=010 SIMSAM ’VASAI\/I=1 SAMP
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MICROCHIP Tlmer 3 EJ%JE’E I

void _ISR _ADCInterrupt(void)
{
IFSObits.ADIF = 0 ;  // y5l# ADIF fli8@o=5
ADC_Buf = ADCBUFO ; // &2V AD HygEss i
LED1 = 'LED1 ; // LED1 ¥ER=— ﬁ’fﬁﬁl?(f%%ﬁ,%é%ﬁﬂj

# #IRL Timer 3 #4352 AD 51 AD #EZu5mS[RE - Al & pf v
= | SAMP T A TR F 1P L (VYR () R

At

j
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Timer 3 & ADC Elfﬁfﬂiﬁﬁ%{g

Void Timer3_Initial ( void )
{

MICROCHIP

ConfigIntTimer3 ( T3_INT_PRIOR_7 & T3_INT_OFF ) ; //Flli’?—.ﬁ:fﬁ:

OpenTimer3 ( T3_ON & T3_IDLE_STOP & T3_GATE_OFF & T3_PS_1_1 &
T3_SOURCE_INT, (((long)FCY/1000))); // %—Eﬁ: imsS, fIJT‘E*J Timer3

void ADC10_Initial (void)
{
ADPCFG = OxFFBF; // AN6/RB6 ti&fﬂl*“"?fi‘*ﬁ‘ W, #B - 52 I/0
// r%ﬁ__ Timer3 £} AD SEZAYEEE 3
[/ A/D 22| IEZVARE B Eifgi =t
ADCON2 = 0x0000; // %%?ﬁﬁt Vref+ = Vdd, Vref- =Vss
[/ THREIE =t SMPI=000 (5 gk wyiE: & ([ igr)
ADCSSL = 0x0000; // ‘1\3&7“‘:5']?3?]‘ #ﬁ]}‘,;”m?“
ADCON3 = 0x1F3F; // TAD = 8 Tcy , SAMC = 15 TAD
ADCHS = 0x0006 ; // CHOI—ifF’d 1‘ HEANG - Eﬁlfﬁdﬁ‘ L Vss

IPC2bits.ADIP = 7 ; /] [T (R R R )
ADCON1bits.ADON = 1;  // Fgi AD
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MICROCHIP TI m e I 3 E‘%}j EJE i@’ﬁ/&fﬂ :\(EU

=

|
' Timer 3 57 1mS
> 5L AD % % Fl g

—

AX = 2.000ms 1/AXK = D00.00H=z AYCZ2I = 313mY

a Mode = Spurce = i =1 2y X wi X2
NMormal 2 e —1 SO nes 1 OO s

Timer-3 Period = 1ms
RFo 554F2% ADC interrupt B3 Toggle

&k as A] B E| RFo 45 1ms EHREE
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MICRrROCHIP ;[\w —’J—/[ —

EBF' | Timer3 <igs8 ADC [l

[

i

e qﬁﬁg : %9V VR1 pufk ¥ (DSW3 1&2 ON)
57 Timer 3 FF[RYHEAEL 64ms

% ADC HEE ] Timer 3 B gEp~y " [HfE
. 5% ADC Interrupt Eﬁ

« Jf ADCBUFO ;2 MyADC

. ?{Ljﬁff—? Flags.ADC_DONE

* & APP020 iy LED1 ™ |- &
« =77 %] ADC_DONE h=A2 51— [

« Ji MyADC pujfiga=-4 LCD

+ 5% ADC_DONE
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meroce U] AD JEUZIIS — 95 INTO i3

[f= [P EVEL 4 2 E : SSRC<2:0> = 001, ASAM = 1, SAMP=1

> [f17] INTO 91 Fiss | gt

» INTO [ @t FRfagpy ™ 74 iigk AD [ofiis:

« INTCON2<INTOEP> 7 =1 > F%E‘T:F\ [ it

» INTCON2<INTOEP> /7 =0 » 47 I-f 3

o E7%AY INTO B%Jaﬁrﬁ FIEERR SAMP=0 it AD fiY
I A S < (e SAMP=1 fifF IV
> f Py INTO %%JEEE??FJ@%%%%WAD s
> I'] =g I"E“FA'{ G| @tzﬁpfjg =

o T pUATIRLAR T INTO fo™ [R5 58 f AD pd: 2
s (INTO i?%?é’ﬁl%ﬁﬁj:) p—
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MICROCHIP TIK INTO E[E‘jéﬁ N E[R:ETI,Z_TJ%,

void _ISR _ADCInterrupt(void)
{
IFSObits.ADIF = 0 ;  // y5l# ADIF fli8@o=5
ADC_Buf = ADCBUFO ; // &2V AD HygEss i
LED1 = 'LED1 ; // LED1 ¥ER=— ﬁ’fﬁﬁl?(f%%ﬁ,%é%ﬁﬂj

7 ERFIAL INTO #33% AD #3js »  AD 85 sy = SR 4 (187
= ! SAMP & A FIPREECVRESIA (5 - [T

At

j
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MICROCHIP

INTO

void INTO_Initial( void )

{

H

TRISEDbits.TRISE8S = 1 ;
INTCON2bits.INTOEP =1 ;
IECObits.INTOIE = 0 ;

void ADC10_Initial(void)

{

ADPCFG = OXFF7F;

ADCON2 = 0x0000;

ADCSSL = 0x0000;
ADCON3 = Ox1F3F;
ADCHS = 0x0007 ;

IPC2bits.ADIP = 7 ;
ADCON1Dbits.ADON = 1;

& ADC [kl

// Set INTO for a input
// INTO interrupt on negative edge

// AN7/RB7 SLIgEE=FrESE " Hl , 2948~ 4% I/0

// FEE INTO ¢ AD i usa {9f
[/ A/D FRE|FIEZVARE | B gAsi =

// %%F%‘E’t: Vref+ = Vdd, Vref- =Vss

//“T‘f?E'Jﬁ'*—a‘?J‘ iﬁﬁ;“l"’ﬁ“ » SMPI=000 ( &~V my ik & g )
// TE’E‘E'Jﬁ“ Jﬁ}ﬁ“ﬁ?“

// TAD = 8 Tcy , SAMC = 15 TAD

// CHOI—fI% 'Jj ZEHEANT - F‘flif‘[‘idﬁ‘ FVss

/] fig=m=7 (B R = )
// FiFs AD
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MICROCHIP A

FiH] INTO qbﬁ i ADC gl
R ”g’[_ YR [ = — i VR1 F[Jﬁﬂ?* b Y68
* A INTO/PLTA (535 SWS ) 75/ e st
s 7 il Enable Xl
. }H ADC IS5 fi"] INTO BE5Ef97 [Efizt

+ =~ ADC Interrupt Eﬁ
. }H ADCBUFO #i:£ MyADC
. l% =g Flags.INT_ACTIVE
o }[ﬁ]’ APP020 pv LED1 Q[F[k S
= A 2 INT_ACTIVE =2y “17 Eﬁ
« Jif MyADC puffige- 4 LCD
+ J5I= INT_ACTIVE
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T . FIH] AD BUBIES — PWM a3

[l F IS &puﬁli%i SSRC<2:0> =011, ASAM = 1, SAMP=1

« ffi=] Motor PWM ¥ p| 158
+ SEVTCMP 7 J3 A/D g iy

PR Fet] :

+ SEVIDIR<15> F%%g?‘i PTMR %’fa*g
== PRy = B 2 | SEVTCMP fru? JFL'
il idEgsE ADC

. Z/[ILI—%F[J Fp_:[ﬁ\ JAVAD) HJ PEH[E]EU PWM
Low &3 ﬂﬁjf f JJ—jﬂr
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MIcrROCHIP MOtOr PWM E[%L}EE — HY J%

void _ISR _ADCInterrupt(void)
{
IFSObits.ADIF = 0 ;  // y5l# ADIF fli8@o=5
ADC_Buf = ADCBUFO ; // &2V AD HygEss i
LED1 = 'LED1 ; // LED1 ¥ER=— ﬁ’fﬁﬁl?(f%%ﬁ,%é%ﬁﬂj

+ 5 [51f. Motor PWM #1358 AD #5f5 » £ AD JE R = S  fl 18
=i ! SAMP iffﬁﬁgﬁ FIPSREC VRIS (1) » T

A
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MICROCHIP

void ADC10_Initial(void)
{

ADPCFG = OxFFBF;
ADCON1 = 0x0066;
ADCON2 = 0x0000;
ADCSSL = 0x0000;
ADCON3 = Ox1F3F;
ADCHS = 0x06 ;

IECODbits.ADIE = 1 ;

IPC2bits.ADIP = 7 ;

10-bit ADC [t

// AN6/RB6 EUIgE=FEE " 1l , H 41~ 4 I/0

// I%’Q‘—_ Motor PWM £} AD #EziHVEESE IR

// A/D FRE[F BV | Bt

// f%i%%%ﬁ:t: Vref+ = Vdd, Vref- =Vss

[R5 [ éﬁﬁéﬁﬁ“‘ » SMPI=000 ( & vk Ay & f[1gr )
/] TR iﬁﬁﬁ"ﬁ?“

// TAD = 8 Tcy , SAMC = 15 TAD

// CHO rnj J_x EH%ANG ’ ,ruﬁfﬂk_x if VSS

[/ @<= =7 ()RR 5 )

ADCON1Dbits.ADON =1; // IJTE*J AD
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MICROCHIP

PWM1 9l

void MotPWM_Initial(void)
{
IEC2bits.PWMIE = 0 ; // Disable PWM Interrupt !!
IEC2bits.FLTAIE = 0 ;
OVDCON = 0xff0O ; // Active all PWM OUTPUT !!
TRISE = 0xffcO ;
PTCON = 0xa008 ; // Configure as 0b1010 0000 0000 1000
// PWM Time Base Prescale = 1:16
// PWM Time Base OP in free running Mode
PWMCON1 = 0x0077 ; // Configure as 0b0000000001110111
// PWM I/0 in complementary Mode and only PWM1L/H
// as PWM output
PWMCON2 = 0x0000 ; // Configure as 0b0000000000000000
DTCON1 = 0x0101 ; // Configure as 0b0000 0010 0000 0010 ;
FLTACON = 0x0000 ;
IPCO9bits.PWMIP = 6 ;
PTPER = 1000 ; // PWM Time Base Period Register
PDC1 = 1000 ;
PDC2 = 1000 ;
PDC3 = 1000 ;

h
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Mormal

PWM Period = 1.092mS
PTPTR =1000
SEVTCMP =800
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Normal

PWM Period = 1.092mS
PTPTR =1000
SEVTCMP =600
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