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Experiment MCL-01: PIC MCU External Interrupt
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1. Welnns@euluswnsuniwkeawiudsasmsvunnidsensuadululasaaulnsaass PIC 16F628A
2. WeANYINITVINNIUVDITLUY external interrupt U89 16F628A
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1. wSesnauiinnesndonlusunsy MPLAB d1udunslisulusunsunviuoawaudnay WinPIC800 dmsuns
Juiinlusunsuasiululasnoulnsaaes
2. ndeadufinlusunsuadlululasaeulnsaiaes ETT EMPIC V2.0 wSau power supply wazaneidousofuinios
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PIC MCU 16F628A
Crystal Oscillator 4.0 MHz.

Ceramic capacitor 30 pF x 2
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Digital Experiment Box

1516911 WinPic800 32unuuasn ET-EMPIC V2.0
Tswnsu WinPic800 tlu Freeware 1d w3y download hex file Tiululaspoulvsaesnszga PIC uaz
dsPIC Suneuvasnsldeulusunsy WinPicgoo fifil
1. findelusunsa WinPicg00 luwrdesneuiamesliceuiosndenlinu
2. @eulusunsuuazuladdsedlusunsuii@oulindu hex File Tnglunsnaasstiazldlusunsy MPLAB
U9Y Microchip
3. findtayn ET-CAP10PIN V2.0 Wnfiunesnuuu (LPT Port 130 Printer Port) voueiaspoufinnodiiolily
1541 download hex file felusunsa WinPic800
5. vinnsarelwlidiuuese ET-EMPIC V2.0
6. Run WinPic800 ilai3ufutumeunesnis download hex file Fslusunsuasusnguumiinaadanm
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File Edit Device Settings Lanmguage Help
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(@ code i3 pata @ setting I~ zcse

0x0000: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0008: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0010: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0018: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0020: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0028: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0030: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0038: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0040: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0048: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0050: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0058: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0x0060: 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
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7. deneivedlilasreulnsamesdesnisgldiligneies

8. m519AsUNsRIAeslUIINTL WinPic800 Tlsignimualildnudy ET-EMPIC v2.0 Tngluiuy

Settings --> Hardware 9U5nn11986n 0

WinPic800 [ Hardware Settings ]

Selection of hardware

3DIPS

ART2003

ETT-LOW VPP ICSP
GTP-04

GTP-07

GTP-244

GTP-Lite

GTP-USE [Plus]
IHEX-Farallel Fort

Y

JDM Programmer j
TRddr= 1Ty -
20378

Xelall e R

Manufacturer : ETT CoO., LTD

* High Voltage Programming [ +13V VPP |
- Support Development Board -

: CP-PIC ¥3 / V3 FPlus

: CP-PIC V3 EXP / V3 EXP Plus

: CP-PIC V4 / V4 Plus

: ET-dsPIC 30FZ010

: ET-EMPIC V1/VZ Emulator & Programmer

Information : www.ett.co.th wuw.ettesam.com

- Free Schematics -

Cancel Apply edits

Ingagsosfisrliidu ETT-HIGH VPP ICSP feazilunisiusunsudilulasmeulnsaaesingliussiugs a1n

ﬁ?mﬁaﬂﬁ Apply edits

9. mslusunsusnlulasroulnsaaes Idenda hex file fildan assembler 91ntu AsI9eRUINTONFLIS
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wa1e WWsknsunansueshigndes aswaasumedyyia waznisinalulasreulnsaaesatiy ZIF

Socket

10. n3@eUA1 Configuration MIaglusunsuaslululasreulnsaiaes Mdmualigniewield Inulufl Setting
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[@ code < Data | serting - zcerp
on/off
- O=c - - CD -
L * orf
+ =T { 0000h-07FFh
i H
i Extclk
i INTRC I/0
" INTRC CLEOUT [ WDTE [” BORENM
™ " RC IO V purTE [ LVP
" BC CLEQUT IV mcLee [ cPD
IFFFF
0x2000. . 2003 0x2007: 3F89
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Tnedlaonaee dannumingesil
0SC - ¥flnues Oscillator Aagld leun

LP : Low-power crystal

HS : High-speed crystal / resonator

INTRC I/O : Internal RC oscillator, I/O function on RA6/0SC2/CLKOUT pin

INTRC CLKOUT : Internal RC oscillator, clock signal output on RA6/0SC2/CLKOUT pin

RC I/0O : External RC oscillator, I/O function on RA6/0SC2/CLKOUT pin

RC CLKOUT : External RC oscillator, clock signal output on RA6/O0SC2/CLKOUT pin
CP - Code Protection (Program Memory)
WDTE - Watchdog Timer Enable
MCLRE - Master Clear pin Enable

LVP - Low-voltage programming

XT : Crystal / resonator

ExtClk : External clock source

PWRTE - Power-up Timer Enable
BOREN - Brown-out Reset Enable
CPD - Code Protection (Data memory)

11. &lAlusunsu hex file adlulilasnoulnsataasingldmds “Program All” w3eAdNIWNEN Button ANES
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WinPic800 1

Program - 16F628A vdd @
Programming Code ...: 2048 word e
Programming ID .....: 4 word
Programming Data ...: 128 byte
Programming Config. : 1 word
v
S
Progress
Clock - 1us Pgm -6ms CPU - 2933 Mhz
I¥ Close this window when finished
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1. sorasnreluiiuunaemnaes Digital box
+5V
WVdd
From SW2 >———RA0 RBO/DIT ——=<From SW1
{Input) (Interrupt)
16FG628A
From 8W3»>— 1 W CTR
(Reset)
oscl RB1——= To LED1
30pFz2 ] (Input Status)
osc2 RB2— = To LEDZ
4.0 MHz Vs (Interrupt Status)

2. Usuwaziialusunsunwiseawuuaneluily MPLAB
list p=16£f628

w equ
f equ
porta equ
portb equ
intcon equ
cmcon equ

org

goto

0
1
0x05
0x06
0x0b
Ox1f

0x000
start

; or use #include <pl6f628.inc>
; to avoid this declaration



org 0x004

goto int serv
start movlw b'01111111° ;select Ext. Int. Rising Edge
option
bcf intcon,1 ;clear INT Flag
bsf intcon, 7 ;enable GIE
bsf intcon, 4 ;enable Ext. Int.
clrf porta ;initialize PORTA
movlw  0x07 ;turn off analog comparator
movwf cmcon ;
movlw b'11111111" ;assign PORTA as input
tris porta
movlw b'00000001" ;assign PORTB.0 as input

tris portb
clrf portb

test btfss porta, 0 ;check PORTA.O
goto clrb 1 ;if PORTA.0 = 0, goto clrb 1
bst portb, 1 ;if PORTA.0 = 1, PORTB.1 =1
goto test ;check PORTA.O0 again

clrb 1 bcf portb, 1 ;PORTB.1 = 0
goto test ;check PORTA.0 again

int serv bsf portb, 2 ;if Ext. Int. occurs

loop goto loop ;trap in ISR, reset required
end

3. ¥1n15 download hex file Ailvantunaun 1 ashululasreulnsaass
4. Meaaun1391au Tnedunmain LED uandnuzues interrupt
5. anwdanaasivddegy

+5V
Vdd
EBO/MNT ——=<From SW1
16F628A (aterrupt)
Ral———= To LED1
From 5W3»>—— WCLR
(Reset)
RAl———> To LED2
oscl
30pF 2 B Fa2——>> To LED 3

|L o502

4.0 MHz Ves BAI—= ToLED4

6. Tvinsunlalusunsuainduneun 2 e lilansdnuiuaiswenisiia interrupt Ul LED vuin 4 bit
7. Anwdanaasindaegy



+5V

Vdd
To LEDl<=—— RAD

16F628A
From 5W1
From SWi»>— 1 1{CLR (Interrupt)

(Beset) From W2
EB5 < (Tnterrupt)

EB4—=<

oscl From SW3
0pFz2| I EBS—< Tnterrupt)
IL ozl
From SW4
4.0 MHz 5
Vss BB (Tnterrupt)
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8. lwhnsudlalusunsuainduneud 2 ewdsulnlulasreulnsaaessudygia interrupt Wuu RB port
change (RB4-RB7) uduaninanae LED 1-bit 11LAnNIT interrupt Ju
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nmsneaesiutunouil 8 §eansasnsuindyaas interrupt Watufl port RB7, RB6, RB5 %130 RBA 2%
foaudluaasuazlusunsuognsls Wuanssasuaslusunsy fasnsavilsilalasneulnsataesiusléinin interupt
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