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1. A=EUEKLED

ARG AE R PIC16F1719 84 /7 Bl (MCU) JExplorer 8 F22 # fi= & LED., #HZ%
BFE, B WEBY “FRERMAFFMEH" .

// PIC16F1719 Configuration Bit Settings

// For more on Configuration Bits, -— 1%572%%11%
// 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

// #pragma config statements should precede project file includes.
// Use project enums instead of #define for ON and OFF.

#include <xc.h> -#—— {EZNLE1.25
#include <stdint.h>

void main (void) {
uint8 t portvValue = 0x05; -4—— iHFZSWNE1.37
// Port B access -#—— {5ZNE 1.4
ANSELB = 0x0; // set to digital I/0 (not analog)
TRISB = 0x0; // set all port bits to be output
LATB = portValue; // write to port latch - RB[0:3] = LED[4:7]
// Port D access
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]
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1.1 EEAL
Microchip 3 F B L B & 47 2%, LA 8946z a] B T g8 A/ 8l i & 23 F IhRE o

HE: WERRIEWBEREN, SPRIERT, B AEEIET. I

B E WA E AL

EREANER DL N A

« RGB/EFE— TSGR S B ERICEL . MR E AR, A AT
EaE T, WEFT, JFARBE M mE R 0] AR I R
#pragma config FOSC = ECH

« BN B ——E WAE BB B 2. IXFERT BT Ik B L. TRl AR
FARBL T -

#pragma config WDTE = OFF

o RBGORI——FE D 2R AR IRY o XFE TR OR 5 A 17 1 5 7] o 2 s il
(R EPS AT I
#pragma config CP = OFF

i HAh 8 A7 2844 (i AEAS /w5 HP 48 (I PIC16F 1719 MCU) I, A Rg 55 24 B AN [ 11
BLEAL. TES I EARISAF B T M 7 AR S B B AL A FR AT RE . AT 304 g 5 72
https://www.microchip.com 182 H N i 50 Tt

A REEF AT EAM N E 2 E R, 152 JMPLAB XC8 %34 4% T It F 3 -
MPLAB XC8 Installation Directory/docs/chips

WENE AL

7EMPLAB X IDE #', #/fi}f] Configuration Bits (FCEf7) & & A 1B EIX L, 1

1% Window>Target Memory Views>Configuration Bits (& 11> H 17 28L& > it B
) FHFEE M.

E1: FEE &N

Configuration Bits ss| =
qﬂ}n Address Name Value Field Option Category Setting
8007 CONFIG1 FFE7 FOSC ECH ,:Dsclllatcr Selection Bits :E‘.CH, External Clock, High Pr »
WDTE OFF Watchdog Timer Enable WDT disabled
'5‘ EWRIE OFF Power-up Timer Enable EWRT disabled
% MCLRE o MCLR PFin Function Select MCLR/VFP pin function is MCL|
S \ CE OFF Flash Program Memory Code Protection Program memory code protecti E
i | BOREN on Brown-cut Reset Enable Brown-out Reset enabled
CLKQUIEN OFF Clock Out Enable CLECUT function is disabled.
LIVM/ IESO on Internal/External Switchover Mode Internal/External Switchover
FCMEN on Fail-Safe Clock Monitor Enable Fail-Safe Clock Monitor is e
8008 CONFIGZ DEFF WRT QFF Flash Memory Self-Write Protection Write protection off
PPSIWAY ON Peripheral Pin Select one-way control The PPSLOCK bit cannot be cl _
r=— == = B Era—— e
Memory | Configuration Bits v Format .ReadJWrite - l e S S ”

PP R G, TR EANINE SRR AL B, SR )5 B diinsert Source Code in
Editor (fE4m’H 28 Pl ANVEACAYD) Elbs, oGRS d R,

FTHEOKELZER, 52 IMPLAB X IDEXCHS .
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1.2 \BEFLkXHt

<xc . h> SISO SR VIR SO A BRI S 19 28 28 BRI RE S D BE - 2 1R 2 AL 40
BIEF RSB E AN, UM xc . h IR A IR R8s PFRE E Sk S0IF . 35 200 S8 F R 52
S S S AR S AR R, IR 3 BURRS A AT A A
stdint.h3k 30 B E KRR . FIi, uint8 t2JofF 5 8L,
A{EMPLAB XC8 %% H % pic/include ¥ H 3 TR B Ee L AR M At Sk S

1.3 HTLEDEKNZE

WR—Yprik, ESALED E RS — M E (portvalue) , EJLED D1. D3.
D5AID7 ¥ nist, LEDD2. D4. D6HMID8HIE K. A xHBRAIE (£B.475 “IRE
I+ & Explorer 8#%” ) 115 5., &£ W Explorer 8 Development Board User’s Guide
(DS40001812) &

1.4 ¥ EViH
EENO B Y 54810 5 B H . AR 4 i AUE £ 1/0, 7525 1k H A 4F
o Ak, AAEHARRINE T A LA FIHE L C AR, XA FY| T ik
include H3 NHZHREE LS. SCTHREe S L R LL 5| I RIE 2, WES LA
AR ER AT B E s T 0T
XA )], i B AT D gl S B SEIE AN E A . o D g BRI R E N
AL, R E e A T BN /0. X T3 1 B:

ANSELB = 0x0; // set to digital I/O (not analog)
I AR E B R /OB I (PORT) BUATERS (LAT) Zifrds. Al fdi
LATDAILATB. % LEDS ON OFFIR{HLA P M A% . T i 1 D:

LATD = portValue; // write to port latch - RD[0:3] = LED[0:3]
Ak, EH —ASFFAE A T RS S B 7 MRS 2, EFCATRIS 78t . &
ARG A TRISB I TRISD. #4078 E oA 0 vl 5 I o, WA E 1 vl
Sl AN . XT3 1 B:

TRISB = 0x0; // set all port bits to be output
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2. ffif_delay () & #ff LEDIN 4k

AR GIHE b — - AR B e Atk BEAT A2 . A A S LED, 3844 LED &2 &

INER

// PIC16F1719 Configuration Bit Settings

// For more on

// 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

Configuration Bits,

FOSC = ECH
WDTE = OFF
PWRTE = OFF
MCLRE = ON
CP = OFF
BOREN = ON
CLKOUTEN = OFF
IESO = ON
FCMEN = ON
WRT = OFF
PPSIWAY = ON
ZCDDIS = ON
PLLEN = OFF
STVREN = ON
BORV = LO
LPBOR = OFF
LVP = OFF

// #pragma config statements

//
//
//
//
//
//
//
//
//

//
//
//
//
//
//
//
//

consult your device data sheet

External Clock, 4-20 MHz
Watchdog Timer (WDT) disabled
Power-up Timer disabled
MCLR/VPP pin function is MCLR
Flash Memory Code Protection off
Brown-out Reset enabled

Clock Out disabled.
Internal/External Switchover on
Fail-Safe Clock Monitor enabled

Flash Memory Self-Write Protect off
PPS one-way control enabled
Zero-cross detect disabled

Phase Lock Loop disable

Stack Over/Underflow Reset enabled
Brown-out Reset low trip point
Low-Power Brown Out Reset disabled
Low-Voltage Programming disabled

should precede project file includes.

// Use project enums instead of #define for ON and OFF.

#include <xc.h>
#include <stdint.h>

void main (void) {
uint8 t portValue

// Port B access

’

ANSELB = 0x0; // set to digital I/0O (not analog)
TRISB = 0x0; // set all port bits to be output
// Port D access
ANSELD = 0x0; // set to digital I/O (not analog)
TRISD = 0x0; // set all port bits to be output
while (1) { -w—— {FSZNE2.17

portValue = 0x05;

LATB = portValue; // RB[0:3] = LED[4:7]

LATD = portValue; // RD[0:3] = LED[0:3]

// delay value change

_delay (25000)

-—— FENFE2.2F

; // delay in instruction cycles

© 2016-2020 Microchip Technology Inc.
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portValue = 0x0A;

LATB = portValue; // RB[0:3] LED[4:7]

LATD = portValue; // RD[0:3] LED[0:3]
_delay(25000); // delay in instruction cycles

}

21 while() RN R

ZEAf v B A (D ERILED K A28 4k, BN LR portvaluellfi 0x05 (LEDO,
2,4,6550) , I NIZERIREAME 0x0A (LED1,3,5,7 5% . {1 T while (1)
PATIEIE -

22 _delay() B¥K

BT HATHEEE R L2 HUE M T #82 S BLED 1) N 4R B B NER iR A ge 71, Rk
BECHATIEZ .  delay () dmiFaiIN B R

XN BTN R E 2L, 2 W, (MPLAB® XC8 C 448 H P #579)
(DS50002053D_CN) .
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3. fHF R e AER 7E LED b #3815

R NN R o N (IR LE R B 2 il v i 15 QA = G e N 7 I <0 1 B2 0 i i (A
APATESEIRAH, ER SRS TSI [ il i —F A, A A E R 8%

T

// PIC16F1719 Configuration Bit Settings

// For more on Configuration Bits,

// CONFIG1

#pragma config FOSC = ECH //
#pragma config WDTE = OFF //
#pragma config PWRTE = OFF //
#pragma config MCLRE = ON //
#pragma config CP = OFF //
#pragma config BOREN = ON //
#pragma config CLKOUTEN = OFF //
#pragma config IESO = ON //
#pragma config FCMEN = ON //
// CONFIG2

#pragma config WRT = OFF //
#pragma config PPSIWAY = ON //
#pragma config ZCDDIS = ON //
#pragma config PLLEN = OFF //
#pragma config STVREN = ON //
#pragma config BORV = LO //
#pragma config LPBOR = OFF //
#pragma config LVP = OFF //

consult your device data sheet

External Clock, 4-20 MHz
Watchdog Timer (WDT) disabled
Power-up Timer disabled
MCLR/VPP pin function is MCLR
Flash Memory Code Protection off
Brown-out Reset enabled

Clock Out disabled.
Internal/External Switchover on
Fail-Safe Clock Monitor enabled

Flash Memory Self-Write Protect off
PPS one-way control enabled
Zero-cross detect disabled

Phase Lock Loop disable

Stack Over/Underflow Reset enabled
Brown-out Reset low trip point
Low-Power Brown Out Reset disabled
Low-Voltage Programming disabled

// #pragma config statements should precede project file includes.
// Use project enums instead of #define for ON and OFF.

#include <xc.h>
#include <stdint.h>

// Interrupt function

void  interrupt ()

— S NE3ATH

tcInt (void) {

// only process TimerO-triggered interrupts

if (INTCONbits.TMROIE && INTCONbits.TMROIF) {
// static variable for permanent storage duration
static uint8 t portValue;
// write to port latches

LATB =
LATD =

(portValuet++ >> 4);
portValue++;

// RB[0:3] = LED[4:7]
// RD[0:3] = LED[0:3]

// clear this interrupt condition

INTCONbits.TMROIF =

void main (void) {

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

// Port D access
ANSELD = 0x0; //
TRISD ox0; //

set
set

set
set

to digital I/O
all port bits to be

to digital I/0
all port bits to be

0;

(not analog)

output

(not analog)

output

© 2016-2020 Microchip Technology Inc.
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// TimerO setup -&—— 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) ;
}

31 Wi Sisr ()

A interrupt () VEHARFAE R ESCN W R 2. BT teInt () HHIBTRR T RE LS
ZUALEE Z A TR, RSN 1A AR LA DR T H 3 E% portva lue AU AE Timer0 77 Ak /1
W I 3 3

3.2 Timer0i%E

PR T A8 B B R R BT R 25 R R AT, BRI T B 1) SRR R RS AR D ARG DA e
G B e A% SO ) o T DA R B 5O A7 e Tt

ERVFTA W, HEH xc. hE X Hei ().
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4. f#F AID7E LED | BoR AL 88 E
AT 5 b g A R [0 F 844 LA K AR 1] B4 3% 11 B R 11D LED . {BAEAS RSB, ¥
155 FH v s b H A7 8 AL I o T ASREAD BTN, SR e AT B4 WO 7E LED |
RIBTLETRFIMWE, 12 HMPLABIGACE A (MPLAB Code Configurator, MCC)
. MCC /& — 3K #f #, 7] 7 MPLAB X IDE 3¢ . Tools>Plugins ( T. F.>4Giff) i
Available Plugins (FJH#ffF) &I~ T3, ARUMZEBFNEZEE, 1§55
JLMPLAB X IDE # ).

HXMCCHIEE (#% (MPLAB®LHLACE 831 F46575) (DS40001725B_CN) ) ,
1 V7 i1l MPLAB AR FC B 253 0 1«
https://www.microchip.com/mplab/mplab-code-configurator

AR IIMCC GUI R B LA~ & Bl s .
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2. ADCYi H ARG HRERE

Projects | Files | Services Classes Resource Management [MCC] =]

Project Resources Generate || Import.. | Export

¥ System
Interrupt Module
Pin Module
System Module

...sp;l Start Page ﬁl'ﬁ" MPLAB X Store 8| PinModule 2| InterruptModule 2| System Module & E]E

System Module [ N

¢0% Easy Setup | (= Registers
¥ INTERNAL OSCILLATOR

Current System clock & MHz

Oscillator Select | ECH, External Clock, High Power Mode (4-20 MHz): device clock supplied to CLKIN pins I - J
System Clock Select | FOSC I - J

Internal Clock 500KHz_MF - o —~PLL Capable Frequency

External Clock 8 MHz

| | Ptienabled [ ] Software PLL Enabled

¥ WDT
Watchdog Timer Enable WDT disabled I - I
Woatchdog Timer Postscaler | 1:65536 -

¥ Programming

|:| Low-voltage Programming Enable

DS50002400C_CN #1071 © 2016-2020 Microchip Technology Inc.
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& 3. ADCTi § ADC% VR ik

Device Resources ‘ ) | -

¥ Documents
PIC16F1719 Product Page
¥ Peripherals
¥ &5 aDC
¥ SoADC
ADC [PIC10 / PIC12 f PIC16 / PIC18 MCUs by Microchip Technology, Inc]
ADC [Foundation Services Library by Microchip Technelogy, Inc]
B " CCP
> = CLC

Double click in "Device Resources” to open in "Project Resources”

Prgjects | Files |Classes Resource Management [MCC] 22 =]

Kroject Resources Generate || Import.. | Export

W System

Interrupt Module
Pin Module
System Module

W Peripherals

v Sy ADC [PIC10 / PIC12 / PIC16 / PIC18 MCUs by Microchip Technalogy, Inc]

PIC10/PIC12/PIC16/PIC18 MCULH:{# & n] LLidi i Easy Setup (A%
B) MEEZRATIMNE A 3 .

Foundation Services Library GEREARSS ) A _ERCOVM%R, #HIR
BEAME A TR, FEAT R E AR .

© 2016-2020 Microchip Technology Inc.
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K 4: ADCYJi H ADC¥: Y5t B

...sp;l Start Page Elﬁ' MPLAB X Store El Pin Module 22| InterruptModule 22| System Module 58| ADC ﬁ| lﬂ_’JE]@

ADC [ 7 N
£03 Easy Setup | (= Registers
Hardware Settings
Enable ADC
ADC Clock Result Alignment | left | - ‘
Clock Source FOSC/2 - Positive Reference | VDD | - ‘
1TAD 50,0 ns Megative Reference | VS5 | - ‘
Sampling Frequency 247.8261 kHz Auto-conversion Trigger | no_auto_trigger | - ‘
Conversion Time 115*TAD = 2875 us
I:‘ Enable ADC Interrupt
Selected Channels
Pin Channel Custom Mame
Internal Channel DACZ Output channel_DACZ_Cutput
Internal Channel DACT Output channel_DAC1 Output
Internal Channel FVRBufferl channel_FVRBufferl
Internal Channel Temp channel_Temp
(RAO AND channel ANO )

RAOZE ANO WS H7 7[5 126 3 58 BUG s o

DS50002400C_CN 251211 © 2016-2020 Microchip Technology Inc.
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A5 ADCi § ADC3E| I % J5 M #%

Notifications [MCC] | Pin Manager: Grid View 2 |
Package: | FDIP4D |"‘ Pin No: 2|3‘4|5‘E|T‘14|13 33|34‘35|3E‘3T|3B‘39|4ﬂ
PortA ¥ PortB ¥
Module Function Direction 0|1 2|3 |45 |6 |7 01|23 4|5 6|7
ANx input GGG (] 'mEmlh Bh
ADC Y VREF+ input B
VREF- input B
CLEIN input
osCcw ? é
CLKOUT output B
B Moduley | input 'mBmlamala B 'mBmlh B|h B|h
GPIC output 'mBmlamala B 'mBmlh B|h B|h
RESET MCLR input

© 2016-2020 Microchip Technology Inc. DS50002400C_CN #1371



MPLAB® XC8 x AR LIEITH F#8r (PIC® MCU)

K 6: ADCTi H 5| B ERC B

Projects | Files |Classes Resource Management [MCC] 2 [=]

Project Resources Generate || Import.. | Export

¥ System

Interrupt Module

Pin Module

System Module
¥ Peripherals

S ADC [PIC10 / PIC12 / PIC16 / PICLE MCUs by Microchip Technology, Inc]

..sp] StartPage =y MPLABX Store 5| PinModule 5| InterruptModule = SystemModue = ADC = LEE
Pin Module e ®

<04 Easy Setup | [ Registers
Selected Package : PDIP40

PinName 4| Module Function | Custom Name | Start High Analog Output WPU oD 10C
RAO ADC ANO channel_AND | ] ] ] nane v
RBO Pin Module GPIO 10_RBO ] ] ] ] nane v
RBL Pin Module GPIO 10_RBL | ] ] ] -
RB2 Pin Module GPIO 10_RB2 ] ] ] ] -
RB3 Pin Module GPIO 10 RB3 | ] ] ] -
RDO Pin Module  |GPIO 10_RDO ] ] ] ]
RD1 Pin Module GPIO 10_RDL ] ] ] ]
RD2 Pin Module GPIO 10_RD2 U ] ] ]
RD3 Pin Module GPIO 10_RD3 | ] ] ]

FERI7HE 5 IRBO:3RIRDO:3 J&, B Rt BLAE LT i 2
I E 5% FE TRAO.
—H A A D ep, BIW] D9 REA 5] R 51 A E .

DS50002400C_CN 251411 © 2016-2020 Microchip Technology Inc.
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A7 ADCi H GPIO5| B 5 —M #%

Notifications [MCC] | Pin Manager: Grid View % |
Package:‘PDIPw |-‘ Pin No: 2|3‘4|5‘5|7‘14|13 33|34‘35|35‘37|3s‘39|40
PortA ¥ PortB ¥
Module Function Direction o1 2(3| 4|5 |67 |0|1|23|4|5|6|7
ANx input 8w BB B BE'BE Eh
ADC WY VREF+ input B
VREF- input B
CLKIN input
QsCw P ﬂ
CLECUT output B
P'MdlvGPID input ORI BN BlRE'BE " A BB
in Module L ~
GPIO output GGG LG I G DR L
RESET MCLR input

15‘1&|17‘13|23‘24|25‘2& 19‘20|21‘22|2?‘23|29‘30 E‘9|10‘1
PortC ¥ PortD ¥ PortE¥
0|12 [3|4]|5 [i] 3|45 7|0 1(2]|3

G I I A T A OO - I B T B B

=]
-~
[
=]
=]

o\
-
-
-]
-
o’
-
o’
-
o’
-
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8: ADCY H GPIO 5| I B Ji—3t 4%
Pin Manager: Package View | [=]
mctR[_|1 ® a0[_Jres
RaOjchannel AMojano[ |z 3| Ires
ra1[ 3 EC I (-5
raz2[ |4 37| |rea
ras[_|s 36[__]RB2|IO_RB3|GPIO
raa[ 6 35 _JRB2[I0 RB2|GPIO
Ras[| 3a[|RB1IO_RBI|GPID
I E 33| |reolio REO|GPIC
Rel[ v @ 52=VDD
] I [ vss
voo [l 11 MicrocHIP 30[_]roy
VSS=12 PICIEF1718 oo
cukin[_ 13 28 Jros
ras[_[14 27[_]rD4
reo[ s 26 _|Rey
rRei[ s 25 Jres
rez[ 1/ 24 Jres
Lec] IR 23] |rca
roopo_roojaPIo[_|19 22[_|RD3)I0_RD3|GPIC
RD1JI0 RD1|GPIO[ |20 21|_|RD2[I0 RD2|GPIO

DS50002400C_CN 2516 11 © 2016-2020 Microchip Technology Inc.




MPLAB® XC8#x A TF2IM A 7 $55§ —PIC® MCU

IR R B AR S, 15 R “Project Resources”  (TiH % iE) & I LK
Generate (A:p%) #%4H. JHit MCCAE R AL . Kk, FEFARL. KRR
ARG AAM AL I AL T AR SO R o e Ah, BEANAMNEEE B C kS

)R 7 AR I R A6 24 T B4 main . co 1 A& AR BUII SR LASR SIS I ARAS Hh m] B

e B A AT R BB

& 9. iBit MCCAE s ADCH FS

Projects | Files |Classes

| Resource Management [MCC] =1

1[5 Exampled
B Header Files

-] Makefile

Linker Files
Source Files
=| main.c

--[gg Libraries

(&} Loadables

E| MCC Generated Files
| adch

; EI device_config.h
S mech

|E'| pin_manager.h

E—}-ﬁ- Important Files

L[ MyConfig.me3

MCC Generated Files
S B ade.c
i E] device_config.c
; rF__-‘I mee.C

EI pin_manager.c

= output - MPLAB® Code Configurator

386 INF

| StartPage

] MPLAB X Store | Pintodule... (L [M[=] (2]
ies. -

© 2016-2020 Microchip Technology Inc.

DS50002400C_CN #8517 1T



MPLAB® XC8x AR LIEITH F#8r (PIC® MCU)

41 B¥UEHImain.cfRE

main.c R XA L wE, WTFFir. BOEBRSHMER (< >  Fikinz
main () FRARE O G TR,
/‘k*

Generated Main Source File

<See generated main.c file for file information.>
*/
/*
(c) 2016 Microchip Technology Inc. and its subsidiaries. You may use

this software and any derivatives exclusively with Microchip
products.

<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) {

// Select A/D channel #—— i5Z& L5 4.277

ADC SelectChannel (channel ANO);

// Start A/D conversion
ADC StartConversion();

// Wait for ADC to complete -#—— {EHNE4.37

while (!ADC IsConversionDone());

// Write to Port Latches -#—— {5ZN5E4.47

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

DS50002400C_CN #1811 © 2016-2020 Microchip Technology Inc.
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4.2 EEADEEMNESER
ffiH adc . cBEHL TR KA

void ADC SelectChannel (adc channel t channel)

A channel J& Tadc.h & X ftypedef adc channel t. XTARRH, HALAH
AT RAO F, thik#E channel ANO.

A PR 0 B KU BIA/DE He -

void ADC_ StartConversion|()

4.3 EFFADCIERL
i ade. A B0 B 5L

bool ADC IsConversionDone ()

%R $43IR [F] ADCONObits . GO _nDONE N (FE&HF Sk SO SO MHURAE. B4,
main while ¥R b &R BAZAL MY SERRE, DRIk 75 2R IR [RIE P IREUR .

44 FBAGOYTS

T HE8/LED, KX E/~ ADRESH [)fE . {K4A0i#id LATD B/nfELED O£ LED 3
b, WA SRFITREAL, DUMERENSET LATB B /RELED 4 £ LED 7 L.
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5. 7ELED I B/x EEPROM¥ #E{E
A7 51 48 55 — K Microchip £ ££ PIC16F 1939 MCU 3k Ji 7 1 i 33 5 EEPROM % 4%
(EEData) . BEEAIE E~7Es K D Fug 1B LED L.

FEAE I MPLABACHS FC B 28 (MCC) R4E R ER D . AR T AR U] 2225 MCC Fl 3R
B MCCH P aEHIER, E& 0.
HA4Y “fEF AIDFELED LB A3 E” .

AR MCC GUIBEE I LA T & K s
& 10: EEDATAYI H R4 R GRCE

Projects | Files | Services |Classes Resource Management [MCC] =]

Project Resources Generate || Import.. | Export

¥ System

Interrupt Module
Pin Module
System Module

...sp,'l Start Page Hl Pin Module 22| System Module 32| Interrupt Module 22| MEMORY = E‘BB@

System Module 7 BINE:

£0% Easy Setup | = Registers

¥ INTERMNAL OSCILLATOR

Current System clock & MHz

Cscillator Select | ECH, External Clock, High Power Mode (4-32 MHz): device clock supplied to CLKIN pin I = I
System Clock Select | FOSC I = I

Internal Clock 500KHz_MF = o —PLL Capable Frequency

External Clock & MHz

[_]PLLEnabled  [_] Software PLL Enabled

¥ WDT
Watchdog Timer Enable WODT disabled I - ]
Watchdog Timer Postscaler | 1:65336 -

¥ Programming

I:' Low-voltage Programming Enable
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E11: EEDATAY) H s BRIERCE

Device Resources ‘ @

m Ext_Interrupt
— FVR
H o
& MSSP
=] Merory

& MEMORY
il SRLateh

=
P () Timer

4 ¥ ¥ ¥ ¥

v

Double click in "Device Resources” to open in "Project Resources”

Pr

jects | Files | Services Classes Resource Management [MCC] 22

=l

Hroject Resources Generate || Import.. | Export

¥] System
Interrupt Module
Pin Meodule
System Module

¥] Peripherals

Y & memory

MEMORY

...sp,'l Start Page Hl Pin Module 82| System Module 82| InterruptModule 82| MEMORY  sg| (4 B@

r::_; Easy Setup
Flash Routines are included

Add DataEE Routines
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& 12: EEDATAY H 5| &R IERCE

Projects | Files | Services |Classes Resource Management [MCC] =]

Project Resources Generate || Import.. | Export

¥ System

Interrupt Module
Pin Module
System Module

¥ Peripherals

& MEMORY

@ Output - MPLAB® Code Configurator 52| StartPage % PinModule 52| System Module 52| InterruptModule 52| MEMORY... [EN3 B3]
Pin Module @ ©
£0% Easy Setup | [ Registers
Selected Package : PDIP40
Pin Name & Module Function |Custom Na...| Start High Analog Qutput WPU oD 10C
RBO Pin Module  |GPIO I0_REO I:‘ I:‘ I:‘ none | -
RBL Pin Module |GPIO 10_RB1 W ] ]
R82 Pin Module  |GPIO 10_R82 N J O -
R83 Pin Module  |GPIO 10.R83 ] ] O -
RDO Pin Module  |GPIO I0_RDO I:‘ I:‘
RD1 Pin Module  |GPIO 10_RD1 l:‘ l:‘
RD2 Pin Module  |GPIO 10 _RD2 I:‘ I:‘
RD3 Pin Module  |GPIO 10 RD2 ] m

EE13rh %5 JIRBO:3A1RDO:3 J&, 'EATH B HE EIK & A,
—H | HEBERG O, BRI EAS 5] R R S| i E .
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& 13: EEDATAT} H GPIO=| il % JE —— #%

Notifications [MCC] | Pin Manager: Grid View 2 |
Package:‘PDZPelD |"‘ Pin No: 2|3‘4|5‘5|T‘14|13 33|34‘35|35‘37|3B‘39|4ﬂ
PortA ¥ PortB ¥
Module Function Direction 0|1 2|3 |45 |6 |7 01|23 4|5 6|7
CLEIM input
QosCw
CLKOUT output B
o Moduie w107 input R RICRCCC ‘mhlhlE B|E Bl
G0 otpt |t |B BB ~(A8 8 6)E T B
MCLR input
RESET v
VCAP input B B b

15‘16|1T‘1$|23‘24|25‘26 19‘20|21‘22|2?‘2$|29‘30 E‘9|10‘ 1

PortC ¥ PortD ¥ PortE¥
0|1(2(3|4|5|6|7|0|1(2|3|4|5|6|7|01(2]|3

B 'hb abEE B e eh s s s B
6 A4 6|a)bbawE bl
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& 14: EEDATAT H GPIO3| i % i —&} 35

Pin Manager: Package View | [=]
mctR[_|1 @ a0 ]R8/
rao[ ]2 9] |re6
rat[ 3 38 res
rRaz2[ 4 a7 |re4
ras[ s 36 [ RB3JIO_RB3|GPIO
rea[ |6 a5 |RBZIO REZ|GFIO
ras[ ] 3a[_|RE1IO_REI|GPID
Ren[ = a2[_|re0jio REO|GPIO
re1[_o @ 52=VDD
rez[J1o 31 [ vss
voo [ 11 MICROCHIP a0 rov
V55=12 PICL6F1938 0
ckin_|13 28 _]ros
rae[ |14 27 |rD4
reo[ s 26 Jroy
rRci[ 1 5[ |res
rez[Jas 24 ]res
rca[ 18 23] |rca
rowjio_RrDOjGPIo[ 19 22[_|RD3|IC_RD3|GPIO

RD1[1O RDllGF‘IDI 20 2

fry

| |rp2io RDZ|GPID
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IR R % B e AR S, 15 H 7 “Project Resources”  (TiH % iE) & I LK)
Generate (A% #%4H. JEit MCCAE R AL . Kk, FEFARL. KRR
ARG AAM AL I AL T BB SO . eAh, BEANAMNEEE B Ek S

L PRI Re i I & B B g main . co 15 BB 48 BRI SOLE AR 348 (R 4R RD o o] g
AT A bR B

& 15: JBiE MCCA ARG K EEDATATR B #%

Projects # | Files | Services |Classes | Resource Mana... =]
G -] ﬁ

E—J Header Files
B MCC Generated Files
E‘] device_config.h
] mech

] memary.h

----- E‘] pin_manager.h
E-(gg Important Files

Linker Files
E—}- Source Files

B MCC Generated Files
E‘] device_config.c
'E‘] mcc.C

'E‘] memory.c

----- E‘] pin_manager.c

[ Libraries

[} Loadables

@Ouh:»ut ﬁ| Start Page ﬁ| Fin Module ﬁ| System Module ﬁ| Interrupt Module 2| MEMORY ﬁl @B@
MPLAB® Code Configurator & |Ccnﬁguratior| Loading Error 2 |

»

{ELRBHProj e::s"-"—l

WUsershyc0BZ27\MPLABHEro] e::s"-}EC‘E‘]

a»»»»»»»*“.*“.*“.*“.;\
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51 BXEMmain. /i
main.c RS CAS R, WTFAR. MERCOMER (< >W) o FidmmRnm
D ARER TN
/**
Generated Main Source File

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

*/

/*
(c) 2016 Microchip Technology Inc. and its subsidiaries. You may use
this software and any derivatives exclusively with Microchip
products.

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

*/
#include "mcc generated files/mcc.h"

#define NUM EE VALUES 64
#define INSTR CYCLE DELAY 25000

/*
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 -4——— &N 5.2

volatile uint8 t RAMArray[NUM EE VALUES];
uint8 t i;

// Write initial values to EEPROM Data -w—— SN E5.3F
PIR2bits.EEIF = 0x0; // clear write flag

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

while (1) {
// Read from EEPROM and display -4—— &8 5.473
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 = (RAMArray[i] >> 4); // RB[0:3] = LED[4:7]

_delay (INSTR CYCLE DELAY); // delay value change
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// 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;

}

/**
End of File
*/

5.2 EEDatatfxZT &

T 474i# EEData % / 5 $4fs (028 & 0 5 12 /5 s 8RB P 4R 2 ISR UL D, BRI Y
Hmee.h 5B Ememory. h L F.

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

Mstdint.h 5| HEf, uint8 t5Hunsigned char#fffd.

5.3 E N\EEData

ARBIH RS NEEData: 55—k T #1514t EEData fEfgas HIIME, 5 - RHTE
H LS BN S BoR

5 NEEData 75 % £ ™ B M, B b H 5 5 W br & R 2 5 8 1E 0 i 5€
(PIR2bits.EETIF) o Z%An &RV NEZIRE, I H SRS Bk 5 N 5 IR7E
F. (I ELIHBHEE. D

5.4 iEZEXEEData

5 NEEData)5, A8 ESHARAMEA, AR5 EonEum O DMy I BLED F. %
B Th {5 B RAM £ 28 9 {8 8 2 EEData 77 i 2% A E .

T AT A K ZHUE L T #2 S3LED 1IN SR8 FE#E AR AR BE 11, BRI
BHXMAH delay () R (FF12) REERPATEE.
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A. 7£ MPLAB X IDEH iZ4T/XH5

A1  BIETH:

1. JA3I/MPLAB X IDE.
2. MIDEHEBE T H S (File>New Project (SUF>#ETH) ) .
3. MR RSRORAIE— M -

a) Choose Project GEFIH) : i # “Microchip Embedded” (Microchip
AR , RGP “Standalone Project” (i IiH)

b) Select Device GEFEBMF) : EFRGIZT.

c) Select Header GEFIAIRL) : K.

d) Select Tool GEFETE) : EHMHIATHE, SNxxoxxxx. WK THA
MR ARERFESS (Serial Number, SN) , &R T R CIEmZ3.
ARVEGE R, HS WK TR .

e) Select Plugin Board GEFEZERER) : L.

f) Select Compiler GEIRIRFES) : HLEXC8 (F#H /KAL) [bin X AEIAL
BHo WEXC8 FARE RS, W0 IR 4 O IE#i 42 H MPLAB X IDE
T3k A (Tools>Options ( T.E>ik1i) , Embedded (%% T.HE) %4,
Build Tools (%1% LH) EHiK) . AXFEMEL, 152 NMPLAB XC8 A
MPLAB X IDE (1%,

g) Select Project Name and Folder (i£#IAH&ZMICHR) « AWHGH.

A2 EFEA C#ED (CCD

Bl H G, At fdiProjects (TH) & M I H £ #xIiL#EProperties (J&
PE) o EXFURHER, Hiii “XC8 Compiler” (XC84wmi¥as) 354, EF
“Preprocessing and messages” (FUACHANHEE) @EWizky], FHikd “Use CCI
syntax” (fFHCCIE) . HiiOK (WisE) %4,

A3 ARRG
MR 148 s B AT LR i E 2 —
1. T, 2F3, GO R AT R BIAAD :
a) Ay diProjects® I “Source Files” 3. kFENew>main.c CGHi
#>main.c) . HFTIF “New main.c” CGHridmain.c) HHHHE.
b) f£ “File name” CCfE4) THALIR (Wexamplen) , Ayl
Fo
c) HdiFinish (58 « HIEgwES & L R F 0.
d)  MIBR SO R B ARES o S8 S5 AR FH 7 45 B A BT DD 514 QRS FERE UG 21 2 1 Yw
WA E I, ik File>Save (SUE>{RTE)
2. KTl 4 15, TEREREET A U0 A MCC A= s, 2R )5 H A s ARG
itmain. c XM,
)b, EFEDebug Run GRRIZAT) 4mikdt FaARE B2, FHHATAR . 8t
22y ELED FPIRASEF R . PadiHalt CEE) 25T,

& 16: TAEER
) [

|Del::|ug Main F'ru:uject| |Fir1i5h Debugger Session (Shift+ F5]|
RiE1T =

DS50002400C_CN 52811 © 2016-2020 Microchip Technology Inc.



MPLAB® XC8#x A\ TF2IT A -~ $55§ —PIC® MCU

B. ZREUHIFANBEF

T ARG A MPLAB XC8 1 H , 254 PIC16F 17198 PIC16F1939 MCU K Explorer
8 1 OV IR YR AL, IR FIARAE (ICSP™) @15 . {# ] MPLAB X IDE #HT T K

B.1 3KEXMPLAB X IDE #1MPLAB XC8 C %; % 5%
A LA R R 4E4R E] MPLAB X IDE v5.10 % BL I i A

https://www.microchip.com/mplab/mplab-x-ide

a] MBA R R HEFR 2] MPLAB XC8 C 4w 4% v2.00 & LA L fi Ak«
https://www.microchip.com/mplab/compilers

B.2 JREXMPLABAEACEZ (MCC)
AL M HEFR FIMCC v3.66 A DL LA :

https://www.microchip.com/mplab/mplab-code-configurator

B.3 3KE{PIC® MCU

AT AT k4 31 47451 48 B 19 PIC MCU
https://www.microchip.com/PIC16F1719
https://www.microchip.com/PIC16F 1939

B.4 3KEUI:iE Explorer 8%

] M BL N W33k 3] Explorer 8 71 & T B4 (DM160228) -
https://www.microchip.com/DM160228

TR TR RE .
#£11:  THRBRERERE

ek b i B
J2 BRD+5V R (MAEUSBY AT RR AL
J14 +5V A IR AR
J24 Tk i +5V (idE3.3V)
J7 ik f#i g3 1 D <RDO:3> Y LED
J21 ik i 1 B <RB0:3> FHJLED
J36 OSC1ZERA7 |OSC1 CLKIN (8 MHz#}k#R % 2%)
J37 OSC2ZERA6 |OSC2 CLKOUT (8 MHz #Mii#R Y #%)
J51 PGD £ RB7 ICSPDAT
J52 PGC % RB6 ISCPCLK
#1-2:  REAMBRLRERE

B P Pt B

JP2 ik Al LCD
J22. J23. J5371J54 TF % AMEAHLCD
J15F1J16 iR Aifi i Digilent Pmod ™ 43 4%
J43. J44. J45. JA6F1J4T | TTiK AN B mikroBUS
J41, J42. J48. J49F1J50 | T AN F mikroBUS
J4A1J31 VCAP AN I RA5 #1 RA4
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B.5 3KH{MicrochipifiX TE
AILEUT R T B 0 R 2 47 B A8 A A

https://www.microchip.com/development-tools
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