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1. A=BUEKLED

ARG AET PIC16F1719 5/ HL (MCU) i Explorer 8¢ 32 # i & LED., HE£15
B, BZIEBY “FKBUKMFFMEHSE"” .

- FZRE1AT

#include <xc.h>
// PIC16F1719 Configuration Bit Settings

// For more on Configuration Bits,
// consult your device data sheet

- FZIE1.27

// CONFIGI1
#pragma config FOSC = ECH // External Clock, 4-20 MHz
#pragma config WDTE = OFF // Watchdog Timer (WDT) disabled
#pragma config PWRTE = OFF // Power-up Timer disabled
#pragma config MCLRE = ON // MCLR/VPP pin function is MCLR
#pragma config CP = OFF // Flash Memory Code Protection off
#pragma config BOREN = ON // Brown-out Reset enabled
#pragma config CLKOUTEN = OFF // Clock Out disabled.
#pragma config IESO = ON // Internal/External Switchover on
#pragma config FCMEN = ON // Fail-Safe Clock Monitor enabled
// CONFIG2
#pragma config WRT = OFF // Flash Memory Self-Write Protect off
#pragma config PPSIWAY = ON // PPS one-way control enabled
#pragma config ZCDDIS = ON // Zero-cross detect disabled
#pragma config PLLEN = OFF // Phase Lock Loop disable
#pragma config STVREN = ON // Stack Over/Underflow Reset enabled
#pragma config BORV = LO // Brown-out Reset low trip point
#pragma config LPBOR = OFF // Low-Power Brown Out Reset disabled
#pragma config LVP = OFF // Low-Voltage Programming disabled
void main (void) {

unsigned char portValue 0x05;

// Port D access -&—— iFZWE1.3V

ANSELD = 0x0; // set to digital I/O (not analog)
TRISD = 0x0; // set all port bits to be output
LATD = portValue; // write to port latch - RD[0:3] = LED[0:3]
// Port B access
ANSELB = 0x0; // set to digital I/O (not analog)
TRISB = 0x0; // set all port bits to be output
LATB = portValue; // write to port latch - RB[0:3] = LED[4:7]
return;
}
1.1 L3t <xc.h>

RSSO SR VFIR SO A BARRD U 17 G PR 2 B A AFRE € 1 DU RE . T /EMPLAB XC8 %35 H
FHinclude T H 3 N B SL SO A1 H A Sk S04

IR AR B I BB R B AN %2, UME xc . h 8 M IERf 840 e 2k 0tk . 38
¥ 2 AR e 1Sk SO A TR IS AR R, B S BRI A nT A
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1.2 FEN
Microchip #34F BB ic & 27 47 s, A RIS v B T RE AN/ 8k B 234 ThRE .

E: WERARIEWREREN, PR T, sEDSAAEHEIET I
LRENAE

TEREAE R LR LI

« RGIB/EFE— TGRS B ERICEL . IR E AR, A0 A
EaE T, WEBOT, JFRBE M el R 0] A A I R
#pragma config FOSC = ECH

« BIMER B ——E WAE DB REZE I 2. IXFERT BT 1L B L. TRl AR
FARBL T -

#pragma config WDTE = OFF

o RBGORY——1E D 2R AR IRY o XFERTHAOR 5 A 7 1 5 7] e 2y 1 il
(AH AR U T
#pragma config CP = OFF

il HAR S AL B (T AEA RG] I I PIC16F 1719 MCU) B, AT g 7 B2 40 B R [/ (1
e B AL 152 WA F M T A RGBT & RRRI T R o AT A A g 5 7
http://www.microchip.com % 21 87 i 5l F- it

AREF T THEEMKEZE 8, 1§52 WIMPLAB XC8 % 48845 T 40 T A
MPLAB XC8 Installation Directory/docs/chips
WENE AL TTE

£ MPLAB X IDE #1, #]# ] Configuration Bits (Bl & A7) & L& HE M BX 7. iFik
# Window>PIC Memory Views>Configuration Bits (Window>PIC 7£ /i 25t & > it & 7))

FIIHZE H .
- REHO
QOutput |Configuration Bits 2 | =
@ kddress Name Value Field Option Category Setting
=007 CONFIGL FFE7  FOSC |[ECH  , |0scillator Selection Bits [ECH, Extern: s
%_‘1 WDTE OFF Watchdog Timer Enable WDT disabled
. PWERTE OFF Power-up Timer Enable PWRT disable|
MCLRE o MCLR Pin Function Select MCLR/VPP pin|=
cPp OFF Flash Program Memory Code Protection Program memn)
BOREN OoN Brown-out Reset Enable Brown-out Ee
CLEOUTEN OFF Clock Out Enable CLEOUT funct
IESO oN Internal/External Switchover Mode Internal /Ext
FCMEN on Fail-Safe Clock Monitor Enable Fail-Safe C1
8008 CONFIGZ2 DEFF WRT OFF Flash Memory Self-Write Protection Write protec .
o[ m ] 3
Memory :Conﬁguraﬁon Bits v: Format :ReadM'rite v: | Generate Source Code to Output

SRR E S, 1% Generate Source Code to Output (Zf A4t |
R JE ¥ pragmathc 4 M Output Cirt) & MR H BE RS, WoRBIARES F FTR .

© 2016 Microchip Technology Inc. DS50002400A_CN 3711
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1.3 HmOvin

1O B T 5 AN 1O 51 A H . i PR G ar AU HE 7 110, 7 28 1k HAh Ak
B Nk, AMEARBIIME T AR AEMACA R, XA RN TS include H3
B E Sk S . O TR LR A i 3L R B IS S, 1 S W B ARSI
PEFM o

KT AT A 7R, o 10D Al B 51 S BRI AR R R . M 1) ) T X g
g VERIA R B ONBLI/O, R 0 e A BN EF /0. X T [ D:

ANSELD = 0x0; // set to digital I/O (not analog)

BT E R E BB FO 5 T (PORT) EANAES (LAT) AFfEas. Anlrh{EH
LATDMILATB. ANZ&E portvaluelitfl, CABLXP NGRS . X5 0 D:

LATD = portValue; // write to port latch - RD[0:3] = LED[0:3]
BB, BT AGEAEII TR 9 T RS, RO TRIS 78, &
FTHR B EH TRISD I TRISB. AL BEE N0 W 5| BN, B E N1 i
gl s AEIN o XT3 11 D:

TRISD = 0x0; // set all port bits to be output

DS50002400A_CN 554 11 © 2016 Microchip Technology Inc.
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2. ffif_delay () B%ff LED NAR
ATRGIE b DR HERY E AT . AU AR O SFELED, A ELEDAS H V4.

#include <xc.h>

// PIC16F1719 Configuration Bit Settings

// For more on Configuration Bits,

// CONFIG1

#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma

config
config
config
config
config
config
config
config
config

// CONFIG2

#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma

config
config
config
config
config
config
config
config

consult your device data sheet

FOSC = ECH // External Clock, 4-20 MHz

WDTE = OFF // Watchdog Timer (WDT) disabled
PWRTE = OFF // Power-up Timer disabled

MCLRE = ON // MCLR/VPP pin function is MCLR

CP = OFF // Flash Memory Code Protection off
BOREN = ON // Brown-out Reset enabled

CLKOUTEN = OFF // Clock Out disabled.

IESO = ON // Internal/External Switchover on
FCMEN = ON // Fail-Safe Clock Monitor enabled
WRT = OFF // Flash Memory Self-Write Protect off
PPS1WAY = ON // PPS one-way control enabled

ZCDDIS = ON // Zero-cross detect disabled

PLLEN = OFF // Phase Lock Loop disable

STVREN = ON // Stack Over/Underflow Reset enabled
BORV = LO // Brown-out Reset low trip point
LPBOR = OFF // Low-Power Brown Out Reset disabled
LVP = OFF // Low-Voltage Programming disabled

void main (void) {

unsigned char portValue;

// Port D access
ANSELD 0x0; // set
TRISD 0x0; // set

// Port B access
ANSELB 0x0; //
TRISB 0x0; //

set
set

while (1) {

portvValue = 0x05;
LATD = portValue;
LATB portvValue;

// delay value cha

~delay(25000) ;

portValue = 0x0A;
LATD = portValue;
LATB = portValue;

~delay(25000) ;

}

return;

- i

to digital I/O (not
all port bits to be

to digital I/0O (not
all port bits to be

analog)
output

analog)
output

Z W21

// write to port latch - RD[0:3] = LED[0:3]
// write to port latch - RB[0:3] = LED[4:7]
nge -w4—— iS22

// delay in instruction cycles

// write to port latch - RD[0:3] = LED[0:3]]
// write to port latch - RB[0:3] = LED[4:7]

// delay in

instruction cycles

© 2016 Microchip Technology Inc.
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21 while() fEHFMEZEME

B O DA DB LALED KA, FEMAKE —H 2 AL Eportvaluelf—
ME, RIGEMERE R — N RAE. NPATIER, T while (1) { }.
22 _delay() B

B FHPATHEEE R ZHIE W N2 S ELED ) N AR B NIR R A B 1, RILFE
PECHATIEZ .  delay () dmiFdaiIN BRI
HHRNEBEH REBE ZEAE R, 2 0 (MPLAB® XC8 C4wi% 42 H /1 #8 7)
(DS50002053D_CN) .
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3. fHF R WifE AR 7E LED b5

AIRGIFE b — o GRS ) S Al EREAT B . R b — 2 B i B S IR A X T AR A
PATHSEIRAH, HESERFHSIASIX . il fix— i, Al E R 8.

#include <xc.h>

// PIC16F1719 Configuration Bit Settings
// For more on Configuration Bits, consult your device data sheet

// CONFIG1

#pragma config FOSC = ECH // External Clock, 4-20 MHz

#pragma config WDTE = OFF // Watchdog Timer (WDT) disabled
#pragma config PWRTE = OFF // Power-up Timer disabled

#pragma config MCLRE = ON // MCLR/VPP pin function is MCLR
#pragma config CP = OFF // Flash Memory Code Protection off
#pragma config BOREN = ON // Brown-out Reset enabled

#pragma config CLKOUTEN = OFF // Clock Out disabled.

#pragma config IESO = ON // Internal/External Switchover on
#pragma config FCMEN = ON // Fail-Safe Clock Monitor enabled

// CONFIG2

#pragma config WRT = OFF // Flash Memory Self-Write Protect off
#pragma config PPSIWAY = ON // PPS one-way control enabled
#pragma config ZCDDIS = ON // Zero-cross detect disabled

#pragma config PLLEN = OFF // Phase Lock Loop disable

#pragma config STVREN = ON // Stack Over/Underflow Reset enabled
#pragma config BORV = LO // Brown-out Reset low trip point
#pragma config LPBOR = OFF // Low-Power Brown Out Reset disabled
#pragma config LVP = OFF // Low-Voltage Programming disabled

// Interrupt function -—— {FEZNE31F

void interrupt isr (void) {

// only process TimerO-triggered interrupts

if (INTCONbits.TMROIE && INTCONbits.TMROIF) {
// static variable for permanent storage duration
static unsigned char portValue;
// write to port latches
LATD = portValue++; // RD[0:3] = LED[0:3]
LATB = (portValue++ >> 4); // RB[0:3] LED[4:7]
// clear this interrupt condition
INTCONbits.TMROIF = 0;

void main (void) {

// Port D access
ANSELD = 0x0; // set to digital I/O (not analog)
TRISD = 0x0; // set all port bits to be output

// Port B access
ANSELB = 0x0; // set to digital I/O (not analog)
TRISB = 0x0; // set all port bits to be output

© 2016 Microchip Technology Inc. DS50002400A_CN 557 17T
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// TimerO setup -W—— HFHNE3.2W

OPTION REG = 0xD7; // timer 0 internal clock, prescaler 1:256
INTCONbits.TMROIE = 1; // enable interrupts for timer 0
ei(); // enable all interrupts

while (1) ;

return;

}

31 HErERSisr()

A interrupt Wi BH R R BB T TR . T X — A T R 0T R b A B 2 A
HROBTIE, DR N T AR DAY AR R 1T 5088 portva lue A AE Timer0 7= A i W iy 2 38
3.2 Timer0XE&

FH 78 S o O 7R P BT AR 45 R R AT, TR 75 A R R P S I A S AR AD DL R
FIVEE ERT 28 FOVF A8 I 3 P W7 DL S B OB A7 28 T

ERFFAE RN, EEHxc. h i E el ().
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4. f#FH AID7ELED | &~ 888
A5 b e P AR [E) i 24 L K2 i 11 B A3 11D FfILED. {BEEA NG, id
FHE AR b B 2% O 8 o o 1 AJREEA/D RN, ARG AT HE #0F BORELED k.
KRG LETHF3hmE, M HMPLABA it & %% (MPLAB Code Configurator,
MCC) 4. MCCRE—#kifift, n/7EMPLAB X IDE . Tools>Plugins ( T E.>#fi)
i Available Plugins (n] H#fiff) LR F 3. AR 223 mE 2(E 5, 1§
% ), MPLAB X IDE 51,
HXMCC (B (MPLABORIDALE S¢HH F167)  (DS40001725B_CN) ) [f5 K,
1 U Il MPLAB RS fic & 253 X 71«
http://www.microchip.com/code_configurator

ARFIFEIMCC GUI B Wbl T & E TR .
& 2: ADC i H % B

Projects | MPLABE Code Configurator Resources | [=]
Project Resources
L System
&y ADC::ADC (%]
X

5% Gr10::GPIO
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&l 3:

ADC R4 Ui HBERRE

Start Page ﬁl MPLAB® Code Configurator 2

[Generate Code (2) ]

& [} £ svstem

<< Resources Pin Manager »=

r{ﬁ}: Initialize = X

= Clock

Current dodk: 8.0 MHz
System Clock Select FOSC — »
Frequency Select

External Clock: 8.0 MHz

€ [ software PLL Enabled

m

Q Search for fuse...

Generate Configuration Bits
=-COMNFIGL

- Internal External Switchover Mode [IESO ON]
#}-Brown-out Reset Enable [BOREN ON]
-Power-up Timer Enable [PWRTE OFF]
Li—_f--Dsn:illator Selection Bits [FOSC ECH]

- (7 INTQSC osdllator: 10 function on CLKIN pin

[ Fall—Eafe Clock Monitor Enable [FCMEM O]
[+-MCLR. Pin Function Select [MCLRE QN]

[+}-Flash Program Memary Code Protection [CP OFF]
"'I."'.I'Etd'ldﬂg Timer Enable [WOTE OFF]

[#-Clock Out Enable [CLKOUTEN OFF]

[=-COMNFIG2

--Flash Memory Self-Write Protection [WRT OFF]
--Zero—crnss detect disable [ZCDDIS OM]
--LDw-Pc:wer Brown Out Reset [LPBOR OFF]
--Peripheral Pin Select one-way control [PPS1WAY ON]
--Lc:nw—'l.-'c:nlmge Programming Enable [LVP OFF]
:. Stack Overflow Underflow Reset Enable [STVREM ON]
E} Phase Lock Loop enable [PLLEM OFF]

i | 4 PLL is always enabled

I,EI 4% PLL is enabled when software sets the SPLLEM bit

. ‘Brown-out Reset Voltage Selection [BORV LO]

G ECH, External Clock, High Power Mode (4-20 MHz): device dock supplied to CLKIM pins
- (71 ECM, External Clock, Medium Power Mode (0.5-4 MHz): device dodk supplied to CLEIM pins
-7 ECL, External Clodk, Low Power Mode (0-0.5 MHz): device dodk supplied to CLKIM pins n

- () EXTRC osdillator: External RC drouit connected to CLKIM pin
- (7 HS Osdillator, High-speed crystalfresonator connected between 0OSC1 and QSC2 pins
- : | ¥T Oscillator, Crystalfresonator connected between 05C1 and OSC2 pins

1 LP Osdillator, Low-power crystal connected between OSC1 and OSC2 pins

|

DS50002400A_CN 2510 7T
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4. ADC i H BIERE

StartPage #| MPLAB® Code Configurator g2 @ B @

Generate Code << Resources ] [ Pin Manager == ]

é |-§E§‘ Initialize - X |
3 Enable ADC Clock: .FDSCP_ | Sampling Freq. : 347.82608 kHz (Tad < min Tad of 1.0E-6 &)
g Positive Vref: | VDD - |  Result Alignment: @) Left (7) Right
:: Megative Vref: i'u'SS vi
Auto-Conversion Trigger: :no_auto_trigger -

[] Enable ADC Interrupt - Selected channels

Fin Pin Mo. Channel Custom MName

channel_DAC2_Qutput
channel_Temp
channel_DAC1_Output
channel_FVRBuffer1
RAD 2 AND channel_AMNO

&l5: ADC Tt B F 5 5| B £ 51 R

MPLAB® Code Configurator Pin Manager |

Package :F‘DIP"H:I - Reverse Pin Order

MCLR [T 1 @ RET
channel_AND 2 RES 2/ 3 4 5 b
RA1 3 REE
RAZ 4 RB4 PORTAY
5 RE3 ]
rod B & — Module Function 0|1 2 3|4
RAS 7 RE1 ADC VREF- | =
reD I 2 RBED ADC VREF +
RET cuL ADC ANx
RE2 VS5
Rk MicrocHIP R
VS5 2 PIC16F1719 2 RDE
CLKIN RDS
RAS RD4
RCO RCT
RC1 RCS

RCS
RC4
RD3
RD2

RC3

RD1

© 2016 Microchip Technology Inc. DS50002400A_CN 511771
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& 6: ADC GPIOTi H RIERL B

Start Page #| MPLAB® Code Configurator ﬁ| EE@
Generate Code (4) [ << Resources ] [ Pin Manager == ]
=
% rSelected pins: &
S Pin Mo, Output StartHigh WPUE IOC IOCP IOCM  Custom Mame
o |Reo_ =3 & | ] ho_reo
o RE1 |34 ] [ | ] |ro_rB1
&9 |mB2 35 & ] | ] orez
=) RB3 |36 ] ] | O] jo_re3
T ROO |19 [ 10_RDO
RD1 |20 ] 10_RD1
RDZ |21 [ [0_RD2
RD3 |22 ] 10_RD3
K7: ADC GPIO i H %5 5| Bl #%
MPLABE Code Configurator Pin Manager [=]
MCLR 1@ 40 RET
channel_AND 2 39 RB&
RA1 3 28 RES
RAZ 4 a7 RE4
R&3 5 28 I1o_RBE2
Ras | & 25 I0_RBZ
RAS 7 34 Io_RB1
RED ] 33 1o_RBO
RE1 5 3z [ voD
rez [l 10 l@. 31 [l vss
VDD 11 MiCROCHIP 20 ROT
vEs 1 12 pic1eF1719 28 TIRDE
CLKIN 12 28 RDS
RAS 14 7 RD4
co 15 8 C7
RG1 16 25 RCE
RG2 17 24 RCE
RC2 18 22 RC4
I0_RDO 12 2z I0_RD3
I0_RO 20 2 I1o_RD2

DS50002400A_CN 51271 © 2016 Microchip Technology Inc.
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& 8: ADC GPIOTji H ®IE3I &

Package :PDIP"IU v: [ Reverse Pin Order ]

2 3 4 5 6 7 14 13 33 34 35 36 37 38 39 40 15 15 17 18 23 24 29
PORTAY PORTE ¥ PORTC¥
Module Function 0 = - () 0 2 . = o I I (2 . 0 A 1 e 0= O (= N
ADC VREF- o
ADC VREF+
ADC ANx
GPIO 1j0
L UL 3

Package iPDIme vj [ Reverse Pin Qrder

B8 33 40 15 16 17| 18| 23 24 253 25 19 20 21|22 27 28|29 30 & &5 10 1

PORTC ¥ PORTD ¥ PORTEY

Madule Function S50 |G N S | S G O R S | e S e | e e 2

ADC VREF- -
ADC VREF+

ADC AN
GPIO Ijo

© 2016 Microchip Technology Inc. DS50002400A_CN 513711



T AR A IR TR MPLAB® XC8 FH 455

PR Fk & EEE AR G, 15 MCC Tk ) Generate Code (=A%) 44
#l. @i MCC A AR Z AL ). R, FERBURIS . RGACHS AAMEAR AL 47
T SR, BhAh, BEANMEEE B Sk S

E: GIEEHIH)E, AEMEH MCC ZHIE Mmain. c B, =ik MCC

B main. c.

& 9: BT MCC 4 sk 1AL Y ADC T H ##%

Projects 2 | Files | Services |-Cl.as SES =]
= Bxampled
E}[a:j Header Files
El[ai MCC Generated Files
E] adc.h
>|FI‘| mee.h
E] pin_manager.h
E—}-ﬁ- Important Files
----- @} MCC Configuration
----- T Makefile
E| Linker Files
=&
----- E] main. c
=-{gf MCC Generated Files
E] ade.c
E] mece.C
E] pin_manager,C
E Libraries

ek Loadables

I FE 7 AR N D RE U 2 TR B i main . oo 1 A A2 I SCPF DAFR B8 6 AQRY A vl i
i 2 A AT R BB

DS50002400A_CN 514 71 © 2016 Microchip Technology Inc.
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41 main.cBX)EMRG

main.c BRSO A dmtE, WFR. SHoFEEH< >3, RO, #ridm
Flmain () PRI LA AR R,
/‘k*

Generated Main Source File

<See generated main.c file for file information.>

*/

/*

Copyright (c) 2013 - 2015 released Microchip Technology Inc.
All rights reserved.

<See generated main.c file for additional copyright information.>

*/
#include "mcc generated files/mcc.h"
/*
Main application
*/
void main (void) {
// initialize the device
SYSTEM Initialize();
// <No interrupts used - see generated main.c file for code.>
while (1) {
// Start A/D conversion -&—— iFZSNE4.2F
ADC startConversion(channel ANO);
// Wait for ADC to complete -w—— {ESNE4.3FH

while (!ADC IsConversionDone());

// Write to Port Latches -—— i5&0 F£4.477

LATD = ADRESH; // RD[0:3] = LED[0:3]
LATB = (ADRESH >> 4); // RB[0:3] = LED[4:7]
}
}
/**
End of File
*/

4.2 B3HAIDEHR
£ F ade. cHEH A HII0 T K%L

void ADC StartConversion(adc channel t channel)

A channel J& Tadc.h & L Htypedef adc channel t. XFTAIRE], HALE
AFLTRAO F, HIti%+E channel ANO.,

© 2016 Microchip Technology Inc. DS50002400A_CN 51571
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4.3 EFFADCIERL
i/ ade. c B (IR R AL

bool ADC IsConversionDone ()

%R $431R [F] ADCONObits . GO _nDONE N (FEHF Sk SO SO MHURAE. B4,
main while fA¥FH 7 EAZALAISCPRE, TRIMERE ZER R FE BRI .

44 FBAGOYTS

B+ HE8ALED, Kt E/x ADRESHHME . &ALi#d LATD B /R7ELED 02 LED 3
b, Efrses AL, LMEREWIEY LATB B/RELED 4 ELED 7 1.

DS50002400A_CN 516 71 © 2016 Microchip Technology Inc.
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5. 7ELED I E/5x EEPROM##E{E
A 7R 1 48 55 — K Microchip #8 ££ PIC16F 1939 MCU 3k Ji# 7 4 33 5 EEPROM % 4%
(EEData) . BEEAIE E~7Es K D Fui 1B LED L.
FyRAE I MPLAB UYL B 2% (MCC) KA K E /ARG . AR T Mt 2235 MCC A3k
BMCCH P HEHER, E2N: £4% “MHFHADIELED EEREBEABE” -
Ao R MCC GUIBEE LA T & B s

& 10: EEDATAT) H %

Projects | MPLABE Code Configurator Resources | [=]
Project Resources
L1 System
[ MEMORY::Memory @
5 crlo:crI0 (%]
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K11

EEDATA R4 H BIERCE

& [} E svstem

Current dodk: 8.0 MHz

System Clock Select FOSC — »

Freguency Select

External Clock: 8.0 MHz

) [ software PLL Enabled

Start Page El MPLAE® Code Configurator ﬁ| E E @
[Generate Code (2) ] << RESoUrces Pin Manager >
£0% | Initialize - x -
= Clock

m

Q) |search for fuse...

Generate Configuration Bits
[=-COMFIG1

--Internal,."ExternaI Switchover Mode [IESO QN]
--Brewn—nut Reset Enable [BOREM ON]
--Pu:m'er—up Timer Enable [PWRTE OFF]
E}--Dsn:illatcr Selection Bits [FOSC ECH]

G ECH, External Clodk, High Power Mode (4-20 MHz): device dock supplied to CLEIM pins
- () ECM, External Clock, Medium Power Mode (0. 5-4 MHz): device dock supplied to CLKIM pins
- () ECL, External Clock, Low Power Mode (0-0.5 MHz): device dock supplied to CLKIN pins o

- () INTOSLC oscillator: IO function on CLEIN pin
- () EXTRC osdillator: External RC drouit connected to CLKIN pin

- () H5 Osdillator, High-speed crystalfresonator connected between OSC1 and O5C2 pins
a : | XT Oscillator, Crystalfresonator connected between 0OSC1 and QSC2 pins
1 LP Osdillator, Low-power crystal connected between OSC1 and QSC2 pins

[} Fall—Eafe Clock Monitor Enable [FCMEM QM]
[#-MCLR. Pin Function Select [MCLRE QM]

[+}-Flash Program Memory Code Protection [CP OFF]
--Watdﬁdc:g Timer Enable [WDTE QFF]

[#-Clock Out Enable [CLKOUTEN OFF]

[=-CONFIG2

--Flash Memory Self-Write Protection [WRT QFF]
--Zero—cross detect disable [ZCDDIS OM]
--Luw—Puwer Brown Out Reset [LPBOR. OFF]
--Peripheral Fin Select one-way control [PPS1WAY QM]
--Lc:u'».'—".-'nlmge Programming Enable [LVP QFF]
i Stadk Overflow /Underflow Reset Enable [STVREM Q]
E} Phase Lock Loop enable [PLLEM QFF]

i | % PLL is always enabled

EI 4x PLL is enabled when software sets the SPLLEM bit

- -Brown-out Reset Voltage Selection [BORV LO]

1
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E12: EEDATA7Zfi# 23 T B SR AC B
Start Page | MPLAB® Code Configurator m| EE]@
Generate Code [ << Resources H Pin Manager == ]
E Flash Routines are induded
=
E [¥/] Add DataEE Routines
::._:
o
]
b
Ll
x
@
i
Kl13: EEDATA GPIO i B % 15t B
Start Page #| MPLAB® Code Configurator ﬁ| E@
[ << Resources ][ Pin Manager > > ]
=]
E -Selected pins: 3
D Fin Mo. Output StartHigh WPUE IOC IOCP IOCM  Custom Mame
o |Reo_ =3 & | ] ho_reo
= RE1 |34 ] [ | ] |ro_rB1
& [me2 |35 W ] | ] [o_rez
=) RB3 |36 ] ] | O] jo_re3
v RDO |19 [ [0_RDO
RD1 |20 ] 10_RD1
RDZ |21 [ 10_RD2
RD3 |22 ] 10_RD3
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& 14. EEDATA GPIO Ji H % 5 5| B #

MPLAB® Code Configurator Pin Manager | LI_J E E
o~
MCLR 1@ 40 RBT
RAD 2 39 RBS
RA1 3 28 RB&
RAZ 4 a7 RB4
RAZ 5 38 1 RB3
RA4 [:] 35 1 RB2Z
RAS T 24 12 RBA1
RED 8 3z 10_RB0
RE1 a8 32 VDD

ReE2 [l 10 ﬁ\ 21 [l ves

voD [l 11 MicracHie 20 Il RD7

m

VEs 12 pic1gF193n 2% [ RDE

CLKIN 13 28 [l RDS

Ras [ 14 27 [l R4

RCO 15 26 [l RCT

1 18 z5 [l RCE

RCz [ 17 z4 [l RCS

c2 [ 1 23 c4
IC_RDO 19 22 [ Io_RD2
IC_RD1 [ 20 21 I0_RD2
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& 15: EEDATA GPIOTi B %R IE 5| &

Package PDIP40 | ’ Rewverse Pin Order ]
2 3 4 5 6 7 14 13 33 34 35 36 37 38 3¥ 49 15 16 17 18 23 24 25
FORTAW PORTEWw FORTCw
Module Function 10 e ) ] - A ) A - ] B < S - ) At i ) et e ] L
GPI0 | 1j0
1 m r
Package :PDIP-‘H’J v: Rewverse Pin Order
38 39 40 15 16 17 18 23 24 25 2% 19 20 21 22 27 283 29 30 8 9 10 1
PORTC W PORTD ¥ FORTEW™
Module Function 5 &6 7 0 1 2 3 4 o0 1 2 3 4 5 6 7 0 1 2 3
GPlI0 | I

L

© 2016 Microchip Technology Inc.

DS50002400A_CN 5521 71



T AR A IR TR MPLAB® XC8 FH 455

I R R E R E 5, 1583 MCC LT I ¥ Generate Code %41 . it
MCC A TS A HAL . DRI, E R EUIS . RGARL RN AR BAR RS ¥ A7 T Bk i)
A, BEAN, FEANAMAEEE B SISk S

E: GIEEBIH)E, AR MCC ZHIEMmain. c BRI, ik MCC

B main. c.

& 16: B MCC 4 R 4R S i EEDATA T B #%

Projects % |Files | Services | MPLAB® Code...| [
=-[E9 XCBEE_16F1939_MCC

E}[E_ﬂ Header Files
El[ai MCC Generated Files

i BE] moch

3| pin_manager.h
[—}-ﬁ- Important Files

----- @
----- T Makefile
E| Linker Files
I}}--Eﬁ Source Files

----- E] main.c

E-{g MCC Generated Files

e B mec.c

H Ly =
B nin_manager.c

(g Libraries

E" Loadables

I FE 7 AR N D RE IR 2 TR B i main . oo 1 A A2 B SCPF DAFR B8 6 4QRY P T i
i 2 A AT R BB
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51 main.cBHEHRY
main.c BRSO A dmtE, WFR. SHoFEEH< >3, RO, #ridm
FEARETYCAR RTINS
/**
Generated Main Source File

<See generated main.c file for file information.>

*/

/*
Copyright (c) 2013 - 2015 released Microchip Technology Inc.
All rights reserved.

<See generated main.c file for additional copyright information.>

*/
#include "mcc generated files/mcc.h"
#define NUM EE VALUES 64

/*
Main application
*/
void main (void) {
// initialize the device
SYSTEM_Initialize();

// <No interrupts used - see generated main.c file for code.>
// Declare RAM array, loop variable --—— %725%%5241’5

volatile unsigned char RAMArray[NUM EE VALUES];
unsigned char i;

// Write initial values to EEPROM Data -—— 1%572%%5.34‘5
PIR2bits.EEIF = 0x0; // clear write flag

for (i=0; i<NUM EE_VALUES; i++) {
DATAEE WriteByte ( EEADRL EEADRL POSN + i, 1i);
while (!PIR2bits.EEIF); // check for write finished
PIR2bits.EEIF = 0x0;

while (1) {
// Read from EEPROM and display -——— {5ZN #5473
for (i=0; i<NUM EE _VALUES; i++) {

RAMArray([i] = DATAEE ReadByte ( EEADRL EEADRL POSN + 1i);
LATD = RAMArray[i]; // RD[0:3] = LED[0:3]
LATB = (RAMArrayl[i] >> 4); // RB[0:3] = LED[4:7]

_delay(25000);

// Write to EEPROM in reverse order
for (i=0; i<NUM EE VALUES; i++) {
DATAEE WriteByte ( EEADRL EEADRL POSN +
(NUM EE VALUES - 1) - i, RAMArrayl[il);
while (!PIR2bits.EEIF); // check for write finished
PIR2bits.EEIF = 0x0;
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}

/**
End of File
*/

5.2 EEDatati%% &

F 747 EEData 5 / 5 (4 (A8 B 20 5 52 /5 B AR B 4 e R LIS, pR 2R 7
Hmee.h 5B Ememory. h FHF:

void DATAEE WriteByte(uint8 t bAdd, uint8 t bbData);
uint8 t DATAEE ReadByte (uint8 t bAdd);

Mstdint.h /I, uint8 t5unsigned char#f[d.

5.3 EAEEData

AR RS NEEData: % — X H T ¥]4h 1L EEData /7% 8% H (M8, % HTE
OB LS A s

5 NEEData 5% 2 4 J ¥, WU H 5 5 lbs &R B E 5 8 17E M 5 5 i
(PIR2bits.EEIF) . %hr & m@%@%% » FEH SRS B E 58 i B IRTE
F., Gz S0 BEE.

54 {ZEXEEData

E NEEDataf5, fAfits ez A RAMEBA, KR5S R7EN IDMETBLED . %
B Hp {5 F RAM 228 /9 {8 8 2 EEData 77 i 25 A E .

T HAT TR R 2 U L #82 T BLED 1 A R 38588 H N R IR A B g, DR 75
XM _delay () % (FFI12) REMRPITERE
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A. 7EMPLAB X IDE H1iz 170
o, flE—-A0H:
1. JA3IMPLAB X IDE.
2. MIDEWEFE#TH S (Fie>New Project (SCAF>#i#mH) ) .
3. g A N

a) Choose Project GEFIE) : %£# “Microchip Embedded” (Microchip %
AR , SRIEEFE “Standalone Project” (JSZIH) .

b) Select Device GEFFE) : iiﬁ‘zﬁ%%%ﬁ%

c) Select Header (i&#:k3tf) -

d) Select Tool GEFTH) : lﬁ?%ﬁ?i#ﬁﬁ]:/\, SNxxxxxx. SRR T A4
R AR EIRFH)S (Serial Number, SN) , iR AR T H B IEM 23,
HREMELE, B2 IR TR,

e) Select Plugin Board GEHERR) : L

f) Select Compiler GE¥E4RIFER) : EHFEXC8 (RH/KAE) [binfiE]. W
RXC8 T AR /R gwEds, TH 0O S 4% C IE#H 223 HMPLAB X IDE &3k 40
(Tools>Options (T.HE>i#%1i) , Embedded (E,ﬁzz%I,E:) ¥4, Build
Tools (4w T H) HkIOiR) . AXRFAESE, 1S ILMPLAB XC8F1MPLAB
X IDE 3C#% .

g) Select Project Name and Folder GEFIRH ZRSCHR) : NI H 4.

BUE, BRSO RORAF - B AR«

1. H#fdiProjects (WH) & IH 4. % New>Empty File CHii>%1
) o BEEDE R R New Empty File CGEr s (1 3044F) XHEHE.
2. 1t “File name” (XfF4%) TFHIANLFK.

3. B Finish (525
4. MWAH F¥aR R BT R BIACED FERE L B2 A gmiRgs i Lk, SRR File>Save

> P47

U PEACRY IE N B2, AR5k #E Debug Run CIIRKIZ A7) $ATARIS . JERHR B
LED¥ A2 8 st Hifi Halt (%) S5diiT.

E17: TAEER
Eg- ®

|Del:u_|g Main F'n:uje::t| |Finish Debugger Session (Shift+ F5]|
HIREAT iz
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B. ZREUH{FANBEF

ST ARG ) MPLAB XC8 3 H , 34 PIC16F 1719 8% PIC16F 1939 MCU f#) Explorer 8
MR OV AN ER L, A FARE (ICSP™) {5, {#f MPLAB X IDE i#/7H K& -
B.1 3KEXMPLAB X IDE 1 MPLAB XC8 C 4z %28

A 7E AT Huhk 2 MPLAB X IDE:

http://www.microchip.com/mplabx

FILE DL T Hutik 3R E MPLAB XC8 C 4 1% 8% -
http://www.microchip.com/mplabxc

B.2 3KELPIC® MCU

FIAE BT ik b 3k 2 A< 1 v 4 #9 PIC MCU:
http://www.microchip.com/PIC16F1719
http://www.microchip.com/PIC16F1939

B.3 & Explorer 8%

AJFE DL R Mkl 7R 3R 31 Explorer 8 FF R AR :
http://www.microchip.com/explorer8

TERYIH T kLI E .
£1-1: T H ke % £

B P Ui B
J2 BRD+5V MY (MAEUSB) NJT R
J14 +5V el R R
J24 WiJF i +5V (fdE3.3V)
J7 il i 0 D <RDO:3> Y LED
J21 il f# e 1 B <RB0:3> Y LED
J36 OSC1ERA7 |0OSC1 CLKIN (8 MHz 4RI % #%)
J37 OSC2%ERA6 |OSC2 CLKOUT (8 MHz #Mii#EY; 2%
J51 PGD £ RB7 ICSPDAT
J52 PGC % RB6 ISCPCLK
£1-2:  KRAEHKBELERE

B prirti= i B

JP2 ik AMEHLCD
J22. J23. J53%1J54 Wi AMEALCD
J15F1J16 W FF AN ] Digilent Pmod ™ 34 8%
J43, J44., J45. JA6F1J4T | WOT A H mikroBUS
J41., J42, J48. JA9FNJ50 | MiFF A ] mikroBUS
JAF1J31 VCAP AN I RAS F1RA4

B.4 3RE{Microchip ik T E
AILEAN T FF T B T AR 4R 2147 4 AR X As

http://www.microchip.com/devtools
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