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MICROCHIP

Regional Training
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M.c?;?cmp ADC Data Buffer

Regional Training
Centers

o ADCE16/EBuffer HLA A7 #5145 R (ADCXBUFO ~ ADCXBUFF),
ErMS TN A UM o EiF (A /MR, /\EY/EE) -

o BEHIALZLRBETENEADCXBUFOREIRXFFTEHIL ° SMPI(Sample Per
Interrupt) 0] LURTE N EE1R12, 38 1 PEIFE K (Interrupt
Request) ° BN PERE, EIRAER S H RNIEADCXBUFOR IR TE
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mecrociie - ADC Sample, Conv. Trigger Source

Regional Training
Centers

° ADCE/JHEE@[HE&_EIE%KZ\?‘E— Sample Conversion
M, FhAEIFEERIE & SAMP=1 = SAMP=0
SAMP1I 7T (A/D Sample Enable bit), o ADC
SAMP=1H53E 1T EVAZ, 3

—oBI|3E{TEEE - 1.FE)(SAMP = 1;) E37) =0;

SAMP O,E\U3E\1/‘J$J§ SRR e L= 0]

o ADCHYENEUMNZRTTEITHU, | 37mRs
BT - Ll

o ADCT 2fE" EVAx" B8 55T
B&), F& -

o ADCAAE”EEIR" G E R,
FEF), BE), N EE Timer3 Match °
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mcrociie - Sample and Conversion Sequence

Regional Training
Centers
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Centers

o ADCHYIEImE A O] LIEEIZANO~ANLS - B lnEn A Bl o EiE 8
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CHOSA/Bx
o Blmim At o] o Sl
E@&@JANI L AN1
RS iR ENERES
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M'c:?cmp Analog Mode for GPIO

Regional Training
Centers

» [Bl1E M IOEE, SALLE A (ANN)ERGPIOSREI(Rxn)Z H A -
P IAE \Eﬁft?xﬂﬁﬂ?%Analog Mode, ADZ B lEE ENE -

e PIC24FJ256GB106%E #EADXPCFGL and ADXPCFGH2E 5% 7E °
1A Digital mode, 0 Analog mode °

ADXPCFGL/H
BitO(| 1 |[F> ANO | X] = Digital mode
Bit1|| O | > AN1 [ X]| = Analog mode
& (AN4Jc1IN-RP2(M/CNEJRB2)
Bit2|| o |F> AN2 [X] - Analog mode AN5/C1IN+/RP3(1/CN7/RB3
ANB/DAC1RM/RP16(1/CN8/RCO —
AN7/DACILM/RP171)/CNO/RC1
B/CVREF/RP18(1/PMA2/CN10/RC2 ]
VDD
. . . OSC1/CLKI/CN30/RA2
Bltn 1 = > ANn """"" Dlgltal mOde 0SC2/CLKO/CN29/R
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MICROCHIP MCC’s ADC Function

Regional Training
Centers

e MCCHHIZ{EADCKE FERIE]:

void ADC1 _Initialize(void);
// BIFBADC1, 5% EADC1 L {FHET -

void ADC1_ChannelSelect(ADC1_CHANNEL channel);
/] FEIIRADCIRVEVAR 3B 18 -

void ADC1_Start(void);
/] FENEREEEUAR(SAMP <-1) ©

void ADC1_Stop(void);
/] FENEHEEEMI(SAMP<-0) ©

uintl6_t ADC1_ConversionResultGet(void);
// FEENADC1EE Y45 R (ADC1BUFO)

uintl6_t ADC1_ConversionResultBufferGet(uintl6_t *buffer);
// FBEVADC1EE 1 Y 45 SR (ADC1BUFO ~ ADC1BUFn -> buffer[ ])
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MICROCHIP LCD Module Functions

Regional Training
Centers

e BN EFEICIRELZULCD ModuleFIFunction, o] LA B 1#E H
(APP026-3 LCM.c) °

o EMLIMZEEFunction:
void LCM_Init( ) //#]%31ELCD Module -
int LCM_IsBusy( ) //sBHYLCD Modulefd BUSY Flaglli {2 [E]AREE -
1:Busy,0:Not Busy °
void LCM_PutASCII( unsigned char ) // BIHH =TT -
Void LCM_SetCursor( char X, charY) // 88 E 2N E -
Void LCM_PutROMString( const unsigned char *String ) // i const &5 -
Void LCM_PutRAMString( unsigned char *String ) //8i &8 -
Void LCM_PutHex( unsigned char Hex ) //i& &2 8188 S Hex#ii 1) -
void LCM_PutNumber( unsigned int Number, unsigned char Digit );

/] BHEEE -
o RHERWW, MRFEHETRIINEE, dJUIBITIEX
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Mlcggcmp Lab7 ADC Single CH Manually
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Centers

B 1Z
o EFFEMEMCCHIEEE, TELab72248 N AADCIRVERE » I
AN2EV/SVR1FIEE BR{E, I #87RTELCD Module | -

. ADC1E’J__1’E7|‘§_EE§E7EI» SEN RN R G E S W ]
B TE AN, SR ELEE T - AN2IZXRIBABVRL -

o HNARFTHITimer, FE1#EADCENTE, BB A FHPolling ADC
Flag(_AD1IF)RV FH TVIEADCEE BT A - xEBiFEEIND
ZE /RTELCD Module I -

. E%lﬂﬁﬁﬁﬁ‘a?




R\ Lab7

MICROCHIP

eemzas ADC Single CH Manually Step

m B FSZ E%ﬁ-_rﬂ? C:\Exercises\Lab7 ADC Single CH Manually.X)

) #ERIRIMCC, FTIZADCIER, RIEEH EREHBRTE
G R A R4 383 AN2(Pin14) BAAPP026-3x_EFOVR 1R -

}
y
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k) Lab7 ADC Single CH Manually

MICROCHIP
Regional Training B I O C k D i ag ra m

Centers

——>»| ADCxBUFO

>
T~
Sample Conversion
SAMP =1 SAMP =0
o\i ADC
. ADC1 St ;
1L.FB(SAMP=1;) =— 1.FE(SAMP =0;) < Stop ()
2. B E)(ASAM = 1;) 2.INTO
1 3TmR3
= 4.8
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R Lab7 ADC Single CH Manually

MICROCHIP

Regi%lzanltZasining M C C’ S S Ett i n g

Grenerate Code Pin Manager ==

é 45 Initialize v | [#][x
g | Enable 4D ~
< 7| Enable &utn Sampling Differential Sampling AVES -
é ADC Clock Conversion Trigger Clearing ... -
& Conversion Clock Souree | FOSCA - Ciatput Format Abzolute de... w
Comverdon Clock k) TCY Pozitive Voltage Fef AVDD -
Acguintion Time 1 - oD Hegative Yoltage Ref AYER -
o J
TALD: 1 DE-6z
Selected Channels
Pin P No. Channel Custom Name Hean Enable
Channel YBG [
ra IEGH = 54 55 432 43 44 45 A0 61
REZ 14 ANz | VRI | ] oY
. | |
Module Function o1 2 32 4 5 6 7 8 9 1011 12 13 14 15 12 13 14 15 0 1 2 2 4 5 A 7 & 9 1011 0 1
GPID 110 _ﬂ_ _ﬂ_
TME1 TICK
THMR2 T2CK
ADC1 VREF-
ARt WEEE+
( ADC1 AN a8
C
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R Lab7 ADC Single CH Manually

MICROCHIP

Resloral ralning Code Example

main.c

XDCl_ChanneISeIect(ADCl_VRl) ;

while (1)
if (T1Flag)

T1Flag=0;
ADC1_Stop();
}

if (_AD1IF)

{
_AD1IF = 0;
LCM_SetCursor(4, 1);
LCM_PutNumber(ADC1_ConversionResultGet(), 4);

}
}
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MicROCHIP Lab8 ADC Single CH Timer3 Trigger

Regional Training
Centers

o EFEMMCCHIGETE, £Lab8ZR 18 HEXADCIHIEEE -

o (ZCYADC1:%EFENAHEZTEMR > Timer3 5 EEHE -

o X ETimer3pV#EERA50mS -

o MIFRIRSCHTIMerlF &N EEADCAITET F EX, ADC1EEIR = 27 FH
Timer3B & f&2&, 50mS— K °

o FHFJHPolling ADC Flag(_AD1IF)RY /5 T IR ADCE S IR ST AY, -
Bx 12 1% BB BN #2 7R TELCD Module L -
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R\ Lab8 ADC Single CH Timer3 Trigger

MICROCHIP
Regional Traini i
egional Training Block Diagram
— >  ApcxBuro
>
T~
Sample Conversion Trigger ADC
SAMP =1 SAMP =0 (Timer 3 Only)
? TGATE PR3
: Eqpal v
o\; ADC — )0/ «——o—Comparator
A
i > TMR3
1.FEN(SAMP =1;) — 1.5 E)(SAMP = 0;) S Reset
2.5 E)(ASAM = 1;) 2.INTO
1 3.TMR3 <
= 4.8 80 .
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Lab8 ADC Single CH Timer3 Trigger

"X
MQHP

Regional Training

MCC’s Setting

Centers
Grenerate Code <+ Fesources ] [ Pin Manager ==
Q[ €= ADCI is using: TMR3
| |45 | Tnitialize x
e coa L -
2 Ensble ADC
E Enable Auto Sampling Differential Sampling AVES -
) ADC Clack Conversion Trigger TME2 - }
b Conversion Clock Souwe | FOSC/2 = Output Format Abzolute de... »
Comversion Clack 32 TCY Pasitive Voltage Ref AYDD -
Acquisition Time 2 - TAD Wegative Toltage Ref AvEs =
TAD: 1 MR-Fs A
Grenerate Code <+ Fesources ] [ Pin Manager ==
P _ _
] s | € ﬁa» TMREZ iz nsed in; ADC1
= | |45 |Initislize - x
Fin FinNal é| |7
g Ensble Timer [F] Ensble Gate
— -
— hﬁj Timer Clock Timer Period
& Clock Souree | FORCS - Period Valne  Oxl = |0x3004 = (:FFFF
1)
Tnput Frequency | 16,000,000 Hz [Timer Period Ons= | 50000 ms = 262140 ms]
Prescaler 1:64 -

[] Enable Timer Intermopt

Callback Function Rate: |1

% TimerPeriod = 50.000 ms
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R\ Lab8 ADC Single CH Timer3 Trigger

MICROCHIP

Resloral ralning Code Example

main.c

ADC1_ChannelSelect(ADC1_VR1);

while (1)
if (T1Flag)

T1Flag=0;
ADEI=Stept):
}

if (_AD1IF)

{
_AD1IF =0;
LCM_SetCursor(4, 1);
LCM_PutNumber(ADC1_ConversionResultGet(), 4);

}
}
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MicrocHIP Auto Channels Scan
Regional Training
. ﬁ__DDATE'ZTEEEﬂ BIRHED, BB E(CSCNA = 1), OIfF
RUBE IR g 3 % 3
® %F&E@J%?* ADXCSSL | 0 1{of1
ANO .\[:___
&, ADCEE &) . HETRER T,
E/JL /\tﬂjﬁ\lh - RTREZBEENMARHEEHEHD -
=, BIEITAD . MuXE—
HEE .
® EI: EBSMP”H/J AN15 L S/H ADC
%7, IR
QEUEEi$g§nEJE¥%%EE AVSS

VR-

Buffer PV 1F

R
M| EHL

VCFG
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MicROCHE Channel Scan Select
dnnel SCan ceiec
Regional Training
Centers
ADxCSSL
Bit 15 Bit 8
CSSL15 CSSL14 CSSL13 CSSL12 CSSL11 CSSL10 CSSL9 CSSL8
Bit 7 Bit 0
CSSL7 CSSL6 CSSL5 CssLa CSsL3 CSSL2 CssL1 CSSLO

o [RT FRBUGERIEEZEIUINADXCON2bits.CSCNA = 1) » IEMN/BIEE
BPLEBIE ZEITIR I - B L VI 2K EADXCSSLE =8 © %
SEATLREE, MBI -

o ADCUIBIEN;, SkBERE, H/NEAXBTY)REE, iEig

=
?‘»l:l °
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mecrociie — [MJCC’ Channel’s Scan Support

Regional Training
Centers

o EMCCH, REZTEADCIHE BRI T, iFSelect ChannelsEHY
Scan¥] A« | F, o] LA EIChannel ScanI8E, W IEE ;%288 1A
Scan List °

Generate Code (3) <« Resurces ] ’ Pin Manager ==

8 4= ADCI is nging: TMR32
< Initialize -~ | |H]|x
E &
% Enable A10C
@ Ensble Auin Sampling Differential Sampling :AVSS -
=) ADC Clack Cameminm T "TMR3 -
Conversion Clock Souree | FOSCA2 - | Chatput Format Absolute de.. v |
Converdon Clock 32 TCY Positive Voltage Ref AYDD -
Aeguisition Time 2 - TAD Negative Yoltage Fef ATES -
T4l 1.0E-gz
Selected Channels
Pin Pin No. Channel Custom Naime Sean Enable

Channel VBG/2

RE2 14 ANZ YR1 v
RE3 13 ANZ YE2 v
~—
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M.c:?cmp Lab9 ADC Multi CH
R o " Timer3 Trigger Interrupt

o EMBBEMCCHIEETE, £LaboZR#E H{EXADC1IAIEE E, IFADC1
c BN P 2R tE, RENB BN A3 - I BRI RYADC Channel
Scan, IFVR1, VR2IVE @ iF e = T #E3 -

o FRECSMPINERTE, FRE| R4S REBUffer P IIEM T T °

o EEFMBTimerEHIAVAEVRL, VR2ZAVEVBEEN L B8R TE
LCD Module_E -
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MicROCHIP MCC’s Bug Fix for ADC Scan

Regional Training
Centers

e MCCV2.25.2 iR ESERIADCAEEEI K EY, H BIBBug, EXIFHEIIEE
BEVEKKEUINEE RN IER - BRI BEFEEX, A BEIEEEE -

e ADC1_Initialize( )3, FBINALLEE 2 TNES
AD1CON2bits.SMPI = 1; // Bl/E = IR BEE - 1

e ADC1_ConversionResultBufferGet( )3, ;5 {EX AL &2 0 12 5
count <= adcl_obj.intSample; // 1 [F 18 B X 21K [F 1 2

adcl.c adcl.c
void ADC1_Initialize(void) ?int16_t ADC1_ConversionResultBufferGet(uint16_t *buffer)
AD1CON1 = 0x8044; int count;
AD1CON2 = 0x0400; uintl6_t *ADC16Ptr;
AD1CON3 = 0x021F;
AD1CHS = 0x0000; ADC16Ptr = (uint16_t *)&(ADC1BUFO);
AD1CSSL = 0x000C;
AD1CSSH = OxOOOO for (count = 0; count <= adcl_obj.intSample; count++)
AD1CON2bits.SMPI = 1;
adcl obj.intSample = AD1CON2bits. SMPI; buffer[count] = (uint16_t) * ADC16Ptr;
} IECODbits.AD1IE = 1; ADC16Ptr++;
} return count;
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R\ Lab9 ADC MultiCH Timer3 Trigger Int.

MICROCHIP

Regi%lz'ltZasining M C C’ S S Ett i n g

m

Selected Channels
Pin Pin No. Chiarel Custom Hame Sean Enable
Chammel ¥B(G [
=]
F

Channel ¥BG/2
EEZ 14 AN VE1
EEZ 13 ANZ VR v

-
Ices ] [ Pin Manager ==
( | Enable ADC Interrupt } -
3 E To et the tntermpt wector's priority, nge the Priority columm.
-]
E Vector Huomber Source Diezcription Priouityr
g 3 TME1L T1 - Timerl 4 -
c 7 TMEZ T2 - Timer2 ' .
= 13 ADC1 ADCIT - /D Conwerter 1 3 ,j
E.i}
@
i
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R Lab6 Multi-Timer Interrupt

MICROCHIP

Resloral ralning Code Example

adcl.c
extern volatile unsigned char AD1Flag;
extern volatile unsigned int AD1Buffer[2];

void __ attribute_ ((__interrupt__, auto_psv)) _ADClInterrupt(void)

{
// clear the ADC interrupt flag
IFSObits.AD1IF = false; —
main.c
AD1Flag = 1; #include "APP026-3_LCM.h"
ADC1_ConversionResultBufferGet((uint16_t *) AD1Buffer); | Volatile unsigned char AD1Flag = 0;
} volatile unsigned int AD1Buffer[2];
< while (1)
{
if (AD1Flag)
AD1Flag = 0;

LCM_SetCursor(4, 1);
LCM_PutNumber(AD1Buffer[0], 4);
LCM_SetCursor(13, 1);
LCM_PutNumber(AD1Buffer[1] >> 1, 3);
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