Tac gia: falleaf — Dién dan PICVIETNAM.COM

Vi diéu khién PIC - Hoc nhanh di vao &ng dung

Ldi khuyén lua chon bd cong cu lam viéc véi PIC

Mach nap: Falleaf PG2C - PIC Tutorial
Chuang trinh nap: IC - PROG
Bootloader: Tiny bootloader
Debugger: ICD2 Clone

Chuang trinh dich: MPLAB IDE - CCS C

Lua chon PIC:

- MGi hoc: PIC16F628A hoac PIC16F88

- Hoc tdng hgp: PIC16F877A

- Lam dé tai: PIC16F876A

- Can manh han: PIC18F458

Céc loai trén déu cé thé dung PG2C va IC-PROG 1.05D

- Diéu khién déng co: PIC18F4331, PIC18F4431 (ICD2)
- Lap trinh thuat toan: dsPIC30Fxxxx (dung ICD2)

PE& tranh mat thdi gian cac cau hoi thudng dugc 13p di 13p lai vé PIC, cac ban mdéi hoc vé
PIC luu y bai viét nay. Bai viét nay sé dudgc update lién tuc khi cé cac thong tin méi.

0) Mot vai diéu co ban vé PIC

- PIC16F84 |a dong PIC phé bién nhit dudc khuyén khich cho nhitng ngudi méi hoc. Tuy nhién,
gan day, dong PIC16F628A ra ddi, gia thap han, nhiéu chirc ndng hon, va thuc su la dong PIC
Flash. N6 dugc hau hét cac chuyén gia khuyén dung dé bat dau thuc hanh vé PIC. Hau hét cac
tutorial m@i déu bat dau chon PIC16F628A. Tuy nhién, hién nay dong PIC16F88 mdi ra ddi, cling
nhu sy ra ddi cha PIC16F628A, PIC16F88 cé nhiéu chlic nang hon PIC16F628A, gia ca khéng
chénh léch la bao (khoang 5000 dén 10000 dbng tai Viét Nam), va nd ho trg gan nhu toan bo
chifc ndng cua mot vi diéu khién hién dai. Do vay, ching tdi khuyén cac ban nén chon
PIC16F628A hodc PIC16F88 dé bat dau hoc vé PIC

Th&i di€ém thang 05 nam 2005 .

- Gia hién nay ctia dong PIC 18 chan dao dbng tir 20.000 d6ng dén 50.000 d6ng moi con
- Gia dong PIC16Fxxxx dao dong tir 40.000 dong dén 150.000 dong

- Gia dong PIC18Fxxxx dao dong tir 100.000 dong dén 300.000 dong

- Gia dong dsPIC dao dong tir 150.000 dong dén 350.000 ddng hoac han

- Gia dong rfPIC dao dong tir 50.000 dong dén 100.000 dong

Panh gia cac dong PIC

- Dong PIC nhiéu chan nhat la dong PIC18Fxxxx, cé nhitng con s6 chan |én dén 80 chan

- DOng PIC it chén nhét la dong PIC10Fxxx, chi ¢ 6 chan

- Dong PIC phé& bién nhét 1a dong PIC16F877A (du manh vé tinh ndng, 40 chan, bd nhé du cho
hau hét cac i'ng dung thong thudng)

- Dong PIC ma chang toi danh giad cao nhéat la dong PIC16F876A (28 chan, chic nang khong khac
gi so v@i PIC16F877A, nhung nhé gon han nhiéu, va s6 chan cling khéng qua it nhu PIC16F88).
- Dong PIC ho trg giao ti€p USB la dong PIC18F2550 va PIC18F4550

- Dong PIC diéu khién ddng cd manh nhét la dong PIC18F4x31

- Khi cho rang minh chuyén nghiép han, cac ban nén dung PIC18F458

- dsPIC chung t6i khuyén khong nén dung va khéng nén nghi t&i khi méi hoc, ban than ching toi
cling chua co diéu kién lam viéc véi dsPIC mac du vé Iap trinh thi dsPIC hoan toan giéng vai PIC
thong thudng.

- Dong PIC tang hinh la dong PIC17xxxxx, hién nay da khéng con dugc san xuat
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1) Mach nap PIC, Bootloaders va cac chucng trinh nap tuagng rng

Mach nap

http://www.olimex.com/

Trang web nay cung cdp rat nhiéu loai mach nap cta PIC, c6 so d6 nguyén ly day du, va tat ca
cac hudng dan lién quan dén viéc cai dat va sir dung mach nap. Trong tai liéu hudng dan PIC
Tutorial, chdng t6i chon s dung mach nap PG2C dé hudéng dan.
http://siscobf.webcindario.com/winpic800.htm

Haoi kh6 coi mét chat vi né la ti€éng Tay Ban Nha hay sao d6? Nhung khong van dé gi, cac ban
download vé, tu dong sé hiéu phai lam thé& nao. Tdi van chud trudng, ngudi chua biét gi dung
PG2C.

In Circuit Debugger

http://www.stolz.de.be/ B

ICD2 Clone, nap dudc hau hét cac loai PIC hién cd, ho trg debug trong mach va quan trong nhat
la nap dugc cho dong dsPIC30F

Bootloader

http://www.ac.ugal.ro/staff/ckiku/software/picbootloader.htm

Pay la bo tinybootloader, la bo bootloader xin nhat cho dén bay gid ma to6i biét.
http://www.dontronics.com/rfarmer.html
http://www.microchip.com/stellent/idcplg?IdcService=SS GET PAGE&nodeld=1824&appnote=en
012031

Microchip bootloader, chi hd trg dong 16F, nhung 1a bootloader chinh thirc clia hdng, cung c&p
mién phi

Chuong trinh nap

http://www.ic-prog.com/

2) Cac chuong trinh dich

Chuang trinh MPLAB IDE : http://www.microchip.com/

Chudng trinh CCS C (phién ban 3.222 c6 crack): download tai day

Chuadng trinh HT PIC (phién ban 8.05PL2 ngay 27/9/2004, cb crack): download tai day

Chuong trinh HT PIC18 (phién ban demo): http://www.hitech.com/

Hudng dan cai dat: MPLAB, CCS C, HT PIC, HT PIC18 , download tat ca

3) Cac tai liéu hudng dan . . X ) . .

- Chang t6i dédng toan van cac tai liéu hudng dan trong ludng TAI LIEU HUONG DAN TIENG ANH
dé cac ban tién download.

Luu y réng, ching tdi ddng nhiing tai liéu nay bang file .pdf dé€ thuén tién cho viéc download, doc
trén may va in an. Chlng t6i khéng mudn dang file .doc vi ly do khéng muén cac ban mdéi hoc
thuén tay copy and paste. Chuing tdi hy vong rang thdi gian dau mdi hoc, cdc ban nén kién nhan
hoc tung dong Iénh, cach trinh bay dé hiéu rd ndi dung. Ngoai ra, theo nhitng danh gid ca nhan,
nhifng tai liéu hudng dan nay khéng giéng nhu mét thu vién source code, cach thuc hién téi uu
hoa tirng dé tai mot, nén cling khéng phu hdp véi cac ban méi hoc. . A
- Tai liéu hudng dan tiéng Viét dang dugc thuc hién, va s& dang tung phan trong luéng TAI LIEU
HUONG DAN TIENG VIET.

Tai liéu nay cling cung cdp dang file .pdf dé tranh sao chép, vi ly do ching téi mudn soan thao
hoan thién tai liéu nay trudc khi cong bd, va day cling la muc dich chinh cta dién dan picvietnam.
4) Hudng dan mach nap Falleaf PG2C - PIC Tutorial

- Tai liéu hudng dan nay dudc dang tai lubng Falleaf PG2C - PIC Tutorial

- Céc ban c6 thé tim mua mach nap nay va dia CD di kém théng qua

phungtbinh@yahoo.com (Ha Noi)

myfrienddang@yahoo.com (TPHCM)

v@i giad 35.000 dong/bo

5) Cac dia chi tim source code cua PIC

http://www.piclist.com/ (dia chi nhiéu source code cua PIC nhat trén ddi)

6) Cac forum tiéng Anh vé PIC

- Forum chuyén vé MPASM, cé su tham gia ctia Nigel Goodwin:
http://www.electro-tech-online.com/

- Forum chuyén vé CCS C, do chinh CCS C info xay dung:
http://www.ccsinfo.com/forum/viewforum.php?f=1

- Forum hudng dan cua Olimex va SparkFun:

http://www.sparkfun.com/

Trang web nay hudng dan cac mach do Olimex cung cap, hay néi cach khac SparkFun la forum
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cua Olimex.

7) http://www.microchip.com/

Trang web chinh cua Microchip PIC, cung cap:

- datasheet

- dién dan chinh cua Microchip PIC (nhung khdng s6i ndi 13m)

- moOi trudng soan thao va trinh dich MPLAB (luén c6 phién ban mdi nhat)

- ban cac linh kién (PIC, dsPIC, rfPIC, mach nap, chuadng trinh dich, linh kién analog...)

- bootloader chinh thirc cua PIC dung cho 16F877A va 16F876A

8) M6t sé trang web mua ban cac cong cu ho tro PIC, cdc san pham tur PIC...
http://www.ccsinfo.com/ (ban chuang trinh CCS C cho PIC)
http://www.dontronics.com/dt101.html (bdn mot s8 san phadm dién tur)
http://www.digikey.com/ (bdn mdt s8 san pham dién tl)
http://www.phanderson.com/PIC/PICC/index.html (dia chi mua trinh dich va thu vién source
code)

http://www.diendandientu.com/ (trong lung Mua Ban Linh Kién cé mot s6 nguGi budn ban lé cac
san pham PIC)

9) Cac dé tai thuc hién véi PIC
http://www.bobblick.com/techref/projects/propclock/propclock.html

Po6ng hd quay, dung dén led va hién tugng luu anh dé hién thi gid, dung tin hiéu xung trén cac
mé&u rotor dé& xac dinh thdi gian hién thi.
http://www.seattlerobotics.org/encoder/may97/picchip.html

10) Email ho trg thuc hanh PIC

Céc ban c6 thé email cho téi khi g&p van dé can tu van vé PIC qua dia chi:
falleaf.pic@gmail.com

Khi gtri email, mong cac ban gii kem theo mach nguyén ly, chudng trinh da thuc hién, va cac
thdng tin nhu: ban s dung hé diéu hanh gi? ban dung mach nap nao? ban dung chugng trinh
dich gi? ban dung chudng trinh nap gi? Céc 16i béo cu thé.... va tat nhién céc van dé cac ban
mudn hoi.

Toi khdng hlra cd thé tra I3i tat ca email cla cac ban, tuy nhién tdi va cac ban cua tdi s& cd gang
hét sirc dé€ gilup dd cac ban thuc hién dé tai trén vi diéu khién PIC.

Ngoai ra, chlng tdi rat thich trao déi vé cac quan diém thiét k&, y tudng séng tao nhét la vé PIC,
robotics, haptic device, biomedical equipements, radio frequency devices... Chliing t6i rdt mong cé
dugc su ang ho va chia sé cua cac ban.
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CO BAN VE PIC

Dudi day la hinh mach chay cua PIC16F84A, PIC16F628A va PIC16F88. Tat ca cac PIC nay déu
cb vi tri chén tuong &ng nhau, va thdm chi cé thé ndéi PIC16F628A tuong thich PIC16F84A va
PIC16F88 tudng thich vdi hai loai con lai. Co nghia la trong cac 'ng dung cua PIC16F84A, khi thay

do6i bang PIC16F88, hay PIC16F628A déu dugc.

44

30pF]| |22
1

CaT1CLEIN

CECCLEOUT

REOANT

RBZ
RE3
RE4
REE
REE
RET

=

ol o =

PORTE

30oF| o3
1

o FaC16FEan_EJEA_53

a oo
|
GME
.||
(=]
o oo o o o o o o

Uz CTELOSTOSE2

o1

/I'

: e T M é

o

220

(=3

] T

Il:-:lJF 25 o II:IZIuF 25w

T4t nhién, 3 loai vi dong PIC trén day cd thé tuong thich véi nhiéu dong PIC cli han, nhung vi
thi trudng PIC Viét Nam phd bién véi 3 loai PIC nay, cho nén ching tdi chi dé cap dén 3 loai PIC
nay ma thoi.

Sau khi cac ban c6é mach nap, chuong trinh nap, MPLAB IDE, CCS C hoac HT PIC, cac ban lam
mach chay nay. K& tir day khi thiét k& cadch mach test, hodc cac thiét bi ngoai vi khac, can thlr
nghiém, cac ban chi viéc thiét k&€ mach ngoai, sau dé cdm vao céc chan ra va chay thu.

Khi mach chay t6t, cac ban mudn thiét ké dugc hoan chinh, cac ban chi viéc copy mach chay tur
Orcad va dan vao mach nguyén ly clia thié€t bi ciia ban. Xoa cac chan header di, va néi day vao
trong mach chay PIC. Nhu vay, chidng ta khéng phai ton thdi gian thiét ké cho PIC nita.

M4t vai di€ém luu y vé mach nhu sau:

- Ngu6n chi dung cho PIC, tuyét d6i khong dung boé ngudn nay cho thiét bi ngoai vi. Néu thiét bi
ngoai vi can ngudn, cac ban thiét ké bé ngudn riéng. MOt s6 thiét bi ngoai vi qua don gian, va ton
it dong, cac ban cé thé dung ngudn chung (khodng 100mA)

- T6i khéng khuyén khich dung dao déng noi cta PIC, bdi vi dao déng ndi chi chay dugc & 4MHz,
va khdng 8n dinh nhu dung thach anh ngoai. Mot s& dé tai cdng nghiép, ho dung thach anh chudn
cong nghiép 4 chan, nén ching ta cling tao thdi quen dung thach anh ngoai, khéng can qua téan
dung 2 chan cuta PIC.

- Mach reset nay la mach reset don gidn nhat cta PIC, va tao ché d6 reset power on. Mot s6 ('ng
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dung cua PIC yéu can mach brownout reset, cac ban cé thé tham khao trong datasheet. Nhung téi
thiét nghi, nhitng dé tai thong thudng, khéng can dung mach brownout reset nay.

- Chung ta théng nhét chudn thiét k&€ cho cac header 1a ndi vao cac chan cua PIC theo th( tu
hai chan ngoai cung la Rx0 va GND. Muc dich la dé& khi chay mach in, chdn GND c6 thé dugc xép
ra phia ngoai, chan Rx0 dé& quy dinh cho t&t ca cac port khac nhau, vi cé port chi cé 3 chan, cé
port 5 chan, 8 chan... N&u |8y chdn RB7 lam chuén chang han, thi sé& rat khé giai thich khi 18y
chan RA4 dat ra phia ngoai. Vi vdy RAO va RBO chiing ta I8y 1am chudn. Diéu nay cling da dugc
thuc hién trong mot sé tutorial, va gan nhu la quy udc bat thanh van khi thuc hién cdc mach phat
trién cho vi diéu khién. Chan VDD (5V) dudc ndi vao, nhdm sl dung cho cac ing dung cén cé dién
ap ngd vao, nhung khéng cao Idm nhu & trén da ndi (100mA). Tuyét d6i khong thiét k&€ chan VSS
(GND) va chan VDD (5V) & hai du clia header, tranh tinh trang ddi khi ching ta khéng dé€ y cdm
nham, c6 thé& 1am hong PIC, hodc hong lubn ca thiét bi ngoai vi.

- Cac nGt bam va cbng tac, toi thi€t k& la cac nat bam 4 chan, vi hién nay trén thi trudng hau nhu
chi bén loai nit bdm nay, va loai nit bdm nay chac chdn han loai 2 chan trudc day. Cac ban ciing
luu y sau nay khi thiét ké nit bdm cling nén thi€t ké nat bam 4 chéan.

- Con 8n &p 78L05 khac véi con 7805. N6 la dang TO92, tlc 1a né gidng nhu con transistor théng
thudng, nén rat nho, chir khéng phai dang 3 chan va cé tdém tan nhiét phia sau nhu con 7805. Do
vay, mach thiét ké sé nhod di kha nhiéu.

- O day, t6i khong chay ra mach in, vi réng t6i muén danh céng viéc nay cho cac ban sinh vién
mdi hoc. Sau khi cdc ban lam xong mach in, néu cac ban cé thé chia sé vdi ching tdi thi that la
tuyét vdi. Chi c6 mét diéu luu y 1a, chiing ta thudng khéng cdm truc ti€p vi diéu khi€én vao mach
dé han, ma ching ta cdm qua mot socket dé cé thé gd ra 1ap trinh lai, va d& dam bao khéng bi
chdy PIC khi han. Do véy, khi cdm socket, cac ban s& cé thé nhét hai tu néi & thach anh vao bén
trong socket, khi cdm PIC I&n, nd sé& che hai cdi tu dé di, va mach cla cac ban sé& gon gang hon.
Socket loai 18 chan khdng thé nhét thach anh va dién tré ndi tir chdn MCLR dén VDD vao bén
trong dudc, nhung sau nay khi dung PIC 28 hoac 40 chan, cac ban nén nhét tat ca vao bén dudi
socket d& cho mach gon gang han.

- Mot diém cudi cling, chiing téi khdng thiét k& phan nap bang ICSP, bdi vi chiing t6i khdng mudn
lam cho cac ban md&i hoc PIC cdm thdy bdi réi. Chung ta sé thuc hién mach chay PIC véi cac chan
ICSP va bootloader sau.
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Hoc vi diéu khién PIC trong 1 ngay

Bai tip 1: Bat tit dén LED
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Cuc dudng cua LED dudc ndi véi dién trg, dién tré dudc ndi vGi cac chan vi diéu khién. Cuc dm cua
LED dudgc ndi véi GND cla vi diéu khién. Nhu vay, khi chan vi diéu khién & muc cao, tic 1a 5V, dén
LED s& sang. Khi chan vi diéu khién ¢ mirc thdp (0V) dén LED s& tét.

Luu y trong hinh: Gid tri cia dién trd dudc xac dinh dua vao dong tdi da cla vi diéu khién, dién ap
va dong dién tGi da cua dén LED. Nhu vay, gia tri nho nhat cta dién tré dugc dung dudc tinh toan
nhu trong hinh. R = 125 Ohm.

Tuy nhién, d& dam bao hoat ddng cliia dén LED, chiing ta nang gid tri dién trg 1&én thanh 200 Ohm.
DBén LED khi sdng qua, chi can sg tay vao n6, hodc cac va cham manh, hodc trudng hgp bi tinh
dién, dén LED c6 thé bi hu ngay. Hién tugng nay dé thdy nhét la & cac LED cuc sdng dung trong
cac bang hiéu hodc bién bdo giao théng, cdc dén LED cuc sdng chi cdn cham tay vao, sé& c6 hién
tugng tinh dién va nd ngay. V@i cac LED thudng va dung trong thi nghiém, khé xay ra hién tugng
nay, tuy nhién chat lugng san xuat cldia cac den LED cling khong ddm bao, do vay ching ta chon
gidi phap an toan la trén hét. Hon nira, chung ta cling khong can dén LED qua sang.

D& bat dau bai tép 1, chiing ta tim hi€u sd qua vé ciu tric mét chuong trinh viét bdng MPASM
nhu sau:

Bat cr mot chuang trinh ASM nao, cling dugc bat dau bang viéc gidi thiéu vé chuong trinh, tén
chuong trinh, ngugi thuc hién chudng trinh, ngay thuc hién chuong trinh, ngay hoan tat, ngugi
ki€m tra lai chuong trinh, ngay kiém tra chudng trinh, phién ban ctia chudng trinh, mé ta phéan
crng clia mach giao ti€p va mot sé cha thich. Vi vay, téi dua ra day mot form ma tbi cho rdng hgp
ly, tir ddy vé sau, cac ban chi can cit dan form nay, thay ddi ndi dung tirng muc dé€ lam phan ma
dau.

Chung ta quy dinh mot s6 quy udc sau:

;========== dung dé& phan cach cac phan chinh cla chuong trinh

jmmmmmmm - dung dé phan cach cac chuong trinh con cta chuong trinh
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Code:

; Ten chuong trinh

; Nguoi thuc hien

; Ngay thuc hien
Phien ban

; Mo ta phan cung : Dung PIC16F628A - thach anh 10MHz

; : Mach test den LED 1
2 : LED giao tiep voi PORTB

: Falleaf
: 23/05/2005

1.0

: Cuc am cua LED noi voi GND
: RBO - RB7 la cac chan output

; Ngay hoan thanh : 23/05/2005

; Ngay kiem tra: 23/05/2005

; Nguoi kiem tra : Doan Hiep

; Chu thich : Mo ta cac diem khac nhau cua cac phien ban khac nhau

g : hoac cac chu thich khac

5 : vd, dung che do Power On Reset, PORTB = 00000000

8 : hoac, chuong trinh viet cho PIC Tutorial

5 : hoac, chuong trinh nay hoan toan mien phi va co the dung cho
; : moi muc dich khac nhau

M3c du chua chdc rdng doan chd thich nay cé thé ngdn hon chuang trinh cac ban viét, va nhu vay
viéc viét chu thich dai hon viéc viét chudng trinh? Khong, thuc su cac chi thich nay rét quan
trong, vi sau 1, 2, 3 ndm, cac ban nhin lai, cic ban s& van con hiéu dugc minh d3 lam gi. C6 thé
khi mdi bat dau, cac ban thdy cong viéc ghi ch nay la nham chan, chinh vi vay, tdi da cung cép
form cta ghi chd nay, cac ban sau d6 chi can cat va dan. T6i hy vong rédng cac ban nén tao thdi
quen dua doan chu thich nady vao chuong trinh dé cac ban trd nén chuyén nghiép hon khi lam viéc
véi vi diéu khién, cu thé & day la PIC.

Tat nhién, day la bai hoc dau tién, do vay cac chu thich sé dudc ghi rat chi ti€t, nhat la khi mo ta
phan cing. Sau nay, vG6i cac mach phuc tap han, cac ban khdng thé ghi chi qua chi tiét nhu thé
nay dudc, cac ban chi ghi chd nhitng diém chinh thdi. Cling tat nhién, khi 18p trinh v6i CCS C hay
HT PIC, cac ban cling nén ghi chd nhu vay trong chudng trinh chinh, nhung ching ta chua ban
dén CCS C va HT PIC g day.

Phan th( hai cac ban can hoc, d6 la khdi tao PIC. Phan nay la phan bat budc theo sau phan ghi
chd, béi vi chuong trinh dich can phai hi€u ban dang lam viéc v3i con PIC nao, lam viéc v8i né nhu
thé nao?

Code:

TITLE

"Mach test LED 1"
PROCESSOR P16F628A
INCLUDE <P16F628A.inc>
___CONFIG _CP OFF & PWRTE ON & WDT OFF & HS 0SC

’

Céc ban sé thdy rdng c6 mot sé tir khod nhu sau:

TITLE: dung dé cac ban ghi chi thich tén chuong trinh. TITLE la ten chuong trinh chinh. CG phap
ghi TITLE nhu trén. Nhd phai cé ddu nhay kép khi viét tén chuaong trinh.

PROCESSOR: dung dé khai bédo dong vi diéu khién ma cac ban st dung. Cac ban Iuu y, trong
MPLAB quy dinh, khong viét day du tén PIC16F628A ma chi viét P16F628A, vi trong chuong trinh
dich da quy dinh nhu vay.

INCLUDE: dung dé€ dua thém vao céc file ma ban viét trong chuong trinh. Mac dinh, trong MPLAB
dudng dan dén thu muc chira file P16F628A.inc da c6 sadn. Néu ban dit file § noi khac khong phai
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trong thu muc ban dang lam viéc, hoac cac file include khong phai la file .inc cé san cla MPLAB,
thi cdc ban phai chi dudng dan rd rang. Luu y rdng, dé€ MPASM dich dudc, cac ban phai dat dudng
dan tUr thu muc géc dén hét tén file (k€ ca phan md& rong cla file) khdng dugc qua 60 ky tu.
__CONFIG: dung dé thiét |ap cac ché dd hoat ddng cua PIC. Cac ban cé thé xem dé hi€u thém vé
cac ché do hoat dong nay trong tai liéu

PICmicro
Mid Range MCU Family
Reference Manual

Section 27. Device Configuration Bits
Table 27-1 page 27-7

Tai liéu nay cé thé download trén trang web cua microchip http://www.microchip.com/, keyword:
MidRange Manual.

Moi directive dé dat ch& dd, cdch nhau mot ky tu &.

Néu ghi ché d6 hoat dong vao day, cac ché do hoat déng sé & trang thai mac dinh khi khéi dong.
Céc ban ciling ¢ cach khac dé dat ché dd hoat dong bang cach tac ddng truc ti€p vao cac thanh

ghi khdi tao. Tuy nhién, viéc nay |a viéc lam khéng can thiét, khi chiing ta d& cé cac directive dé
viét tat.

Nhu vay, chiang ta dat ¢ day ché do _CP_OFF, tirc la khéngdat ché d6 bao vé source code khi
nap vao PIC, sau khi nap vao sé& cé thé doc ngudgc lai tir PIC ra. Ching ta khéng can bao vé
chuong trinh ndy, dé ban cé thé doc ngudc bédng IC-PROG va kiém tra lai.

Ché do _PWRITE_ON, tirc la cho timer 0 chay khi Power On Reset. Thuc ra timer0 c6 chay hay
khong cling khéng quan trong, vi né chang lién quan gi dén cong viéc cta ching ta. Néu sau nay
mudn dung timer0, thi cac ban van phai khdi tao lai gia tri cho n6, ch( dau thé s dung gid tri
ngau nhién clia né dudc, thanh ra cr d& cho né chay, sau nay can dung khéi phai khai tao.
_WDT_OFF, tai thdi diém nay, téi tdt Watch Dog Timer vi ly do cac ban chua nén tim hiéu phéan
nay voi.

_HS_0SC, ching ta dung thach anh 10MHz, tic la chay ché d6 dao dong HS. Tham khao tai:

datasheet PIC16F628A

Section 14. Special Features of the CPU
14.2. Oscillator Configuration

Page 95

Mot diém luu y cudi cung 1a cac ban phai s dung phim TAB dé& phan cach cac cdt cia mdt chuong
trinh viét bang MPASM. Cac dong khdi tao nay dudgc viét ¢ cot thr 3. Cac directive __CONFIG,
TITLE, PROCESSOR, INCLUDE dugc viét vao cot thr 3. Con chi tiét khdi tao dugc viét vao cot thr
tu.

Cot th nhat dung dé viét cac [NHAN], cot thd hai dé viét ma 1énh, cot thir ba lai dung dé viét
chi tiét cdc tham s6 cla Iénh, va cdt th( tu bd tréng dé tao khoang cach vdi cot thr ndm. Cét thl
nam dung dé viét cac chd thich.

Céc chd thich bat dau b&ng d&u chdm phay (. Trén mdt dong, tt ca cac ky tu viét sau
ddu chdm phay déu vd nghia. Chinh vi vay, khi viét phan chl thich ban dau, cdc ban thay rang tat
ca ndi dung dé déu bat dau béng ddu chdm phdy. Nhu vay, mot dong Iénh dudgc cu thé nhu sau:
Code:

NHAN LENH thamsol, thamso?2 ; cht thich dong 1énh

Bay giG ching ta danh chut thdi gian cho ly thuyét, cdc ban md& datasheet PIC16F628A trang 15,
Section 4. Memory Organization

Chung ta s& thdy rang td chic bd nhé chuong trinh cua PIC dudc chia ra lam m&y phan nhu sau:
- Pointer

- Stack

- Interrupt vector

- Program memory
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Chung ta tam thgGi chua ban dén pointer va stack.

Interrupt vector dugc dat & dia chi 0x0004

Program memory dugc dat & dia chi 0x0005

Vay tU dia chi 0x0000 dén dia chi 0x0003 chiing ta lam dugc gi?

Khi PIC dudc reset, né lap tic nhay vé dia chi 0x0000. Roi c sau mot chu ky may, nd
nhay dén dia chi ti€p theo, xem xem trong dia chi dé yéu cau né lam gi, né thuc hién viéc do,
xong roi lai nhay tiép. C& lam nhu thé cho dén khi hét chuang trinh. Tat nhién, khi chdng ta thuc
hién mot sé 1&énh diéu khién vi tri nhay, thi nd s& nhay khdng theo th( tu nita, nhung viéc nay
chua ban voi. Ching ta trudc mat chi can biét rang né cr nhay nhu vay cho dén hét chuang trinh.

Nhu vay, néu khdng sr dung ngét, thi chiing ta viét chuang trinh tir dia chi 0x0000 luén, vi
no cU thé la nhay tir 0x0000 khi khdi dong, cho dén hét chuang trinh. Tuy nhién, néu lam nhu
vay, sau nay chlng ta sr dung chuong trinh ngét, thi ching ta s& gap truc trdc vi thoi quen viét
tur dia chi 0x0000.

Chinh vi vay, ching ta nén dat chuaong trinh trong phan Program Memory nhu y do thiét ké PIC.
Vay, chuadng trinh cta ching ta sé viét nhu sau:

Code:
ORG 0x0000
GOTO MAIN
ORG 0x0005
MAIN
END.

DAy sé la cdu tric mdt chuang trinh ma chdng ta sé thuc hién. Directive ORG dung dé xac dinh
dia chi ma chung ta sé lam viéc. Bay gid chling ta xem ti€p dén trang 16 clia datasheet. Chung ta
thay rajng, bd nhd dif liéu ciia PIC16F628A dudc chia ra thanh 4 BANK, hay chung ta goi tiéng Viét
la 4 BANG. Trong 4 bang nay, chung ta thdy ré né dudc chia lam 3 phan. Phan th& nhat la phan
cac thanh ghi cé dia chi xac dinh (dudc ghi chd & bén canh) va cé tén tudi rd rang. Nhitng thanh
ghi nay dudgc goi la nhitng thanh ghi dac biét cia PIC. Tén cla ching, thuc ra khéng co, mot
thanh ghi chi dugdc xac dinh bang dia chi cta thanh ghi ma thai. ;

Tuy nhién, ching ta da lam dbéng tac include file P16F628A.inc, file nay da dinh nghia san
tén cac thanh ghi nay, va la quy udc cia MPLAB, dong thdi ciing la quy udc chung cho tat ca
ngudi dung PIC. Chlng ta cé thé thay ddi, sira chita nhitng dinh nghia nay, tuy nhién viéc lam d6
vlUra khong can thiét, lai vira gay ra rat nhiéu kho khan khi lam viéc nhom.

VAy cac ban phai hi€u, nhiing tén thanh ghi ndy xem nhu la khéng thay d6i trong PIC, va
chung ta stif dung né nhu né da ton tai vai chuc nam nay.

Phan th( hai, d6 la phan General Purpose Register. Chung ta goi né la cac Thanh Ghi Dung
Chung. Nhitng thanh ghi nay chua dugc dinh nghia, va vi thé no6 cling khong cé tén. Nhitng thanh
ghi nay cé gia tri nhu cac bién trong chudng trinh ma chdng ta sé s dung.

Phan th( ba, do la cac thanh ghi ndm & dia chi 70h dén 7Fh, va vi tri tudng U'ng clia nd &
bang 1, 2, 3. Cac thanh ghi tuong ing dé & bank1, 2, 3 sé tudng thich vaGi cac thanh ghi tir 70h
dén 7Fh & bang 0. Tuy nhién, ching ta tam thdi chua quan tam dén phéan nay.

Bay gid chiang ta hoc viét chuang trinh

Code:
ORG 0x0000
GOTO MAIN
ORG 0x0005
MAIN
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BANKSEL TRISB ; bank select
CLRF TRISB ; trisb = 00000000
; portb = output
BANKSEL PORTB
BSF PORTB, O ; rb0 = 1
; RBO = 5V
GOTO S ; dung chuong trinh tai day
; vong lap tai cho”™~
; khong bao gio ket thuc
END. ; lenh bat buoc de ket thuc

ROi, nhu vay, ching ta da thuc hién xong mot chuong trinh viét bang MPASM cho PIC16F628A.
Phan tich chuong trinh, ching ta sé thdy, mdi khéi dong, chudng trinh gap Iénh goto main,
né sé nhay dén nhan MAIN. O nhan MAIN, nd gdp |&nh banksel, tic 1a I&nh bank select. Cé nghia
Ia nd sé& chuyén sang hoat ddng & bédng cd chira thanh ghi TRISB. Vi sao? Bdi vi ban dau khéi
déng, PIC luén ndm & bang 0. Nhung thanh ghi TRISB lai ndm & bang 1, vi thé cdn phai chuyén
sang bang 1 dé lam viéc. Thuc ra ching ta cling cé cach dé€ yéu cau PIC chuyén sang bang 1 mdt
cach dich danh, chr khéng phai 1a chuyén sang bang cé thanh ghi trisb nhu chdng ta vira lam.
Nhung viéc nay la khong can thiét, ca hai viéc lam déu gi6ng nhau. Chinh vi vay, chidng ta chon
cach viét nao cho dé nhd |a dugc. Sau khi chuyén sang bang 1. Ching ta dung Iénh CLRF d€ xo0a
thanh ghi TRISB.
Tdc la TRISB = 00000000
Chung ta luu y moét diéu réng, thanh ghi TRISB cé céng dung quy dinh PORTB sé& cé nhiing
chan nao la chan xudt, chan nao la chan nhép. Ching ta nhg thém mot diéu nira, s6 0 giong chr
0O, va s6 1 giong chir I. Nhu vay, khi TRISB = 00000000 turic la PORTB sé la 00000000, tic co
nghia la tat ca cac chan cda portB déu la Output. Néu TRISB = 01010101 thi PORTB sé la
OIOIOIOI. Cb nghia la RBO sé la Input, RB1 la Output, RB2 la Input, RB3 la Output.. c nhu thé
cho dén RB7 la Output. Luu y rang RBO dén RB7 dudc tinh tir phai sang trai.
Sau do, chung ta lai thuc hién I1énh Banksel portb, tic la ching ta lai nhay vé bang 0 (bang ch(ra
thanh ghi portb). T4t ca cac Iénh lam thay d&i gia tri cua thanh ghi portb, s& lam thay d&i tin hiéu
dién & bén ngoai chan ctia PORT B. Sau khi chuyén sang bang 0, chiing ta thuc hién 1énh BSF
PORTB,0. C6 nghia la chlng ta set bit & vi tri 0 cGa portb, tic Ia ching ta cho RBO = 1.
Cd nghia la & ngoai chan RBO sé mang gia tri dién ap 5V. Khi do, den LED nGi véi RBO sé sang.
Cac ban sé thdy mach ngoai hoat dong nhu thé nay:
Khi bat dién Ién, PIC dugc reset. N6 lap tdc bat sang déen LED & RBO, roi sau dé gilr nguyén nhu
vay, khoéng lam gi ca.
Bay gid cac ban luu chuaong trinh vira viét thanh LED_1.asm vao moét thu muc nao do.
Nhan Alt - F10, chudng trinh sé dich LED_1.asm thanh LED_1.hex
Céc ban duing mach nap PG2C va chuong trinh nap IC-PROG dé nap vao PIC (tham khao Hudng
dan mach nap Falleaf PG2C - PIC Tutorial).
Cong viéc cua cac ban nhu sau:
0) Chay th{r chugng trinh ban dau
1) Thay d6i Iénh BSF PORTB, 0 bdng Iénh BSF PORTB, 1. Nap lai chuong trinh mdi vao PIC. Ban
sé€ thay bay giG dén LED khong sang & vi tri RBO nifa ma sang & vi tri RB1,
2) Thay Iénh BSF PORTB,0 bdng doan Iénh
MOVLW b'11110000'
MOVWF PORTB
Ban sé& thdy cac cac chén tir RBO dén RB3 sé tdt dén, va cac chan tir RB4 dén RB7 dén sé& sang.
3) Ban thay Iénh CLRF TRISB bdng doan |Iénh
CLRF TRISB
BSF TRISB, 0
va gilt nguyén lénh
BSF PORTB, 0
Cac ban sé thdy rang dén LED trong trudng hgp nay sé khdng sang nira.
Bai vi cac ban da lam cho TRISB = 00000001. Nhu vay, RBO trg thanh chan Input. Khi RBO trg
thanh chan Input, thi Iénh BSF PORTB, 0 sé& khéng con tac dung nifa. RBO lGc nay khdng thé thay
dGi gia tri bang chuong trinh, né chi cé thé nhén gia tri dién ap tUr bén ngoai vao.
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4) Trong trudng hdp mach nay, cac ban sé lam thé nao?
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K&t luan: Qua bai hoc nay, cac ban da hoc dugc cac ndi dung sau:

- Lam mot mach chay PIC

- Cau trdc mot chuong trinh PIC

- Lap trinh t&r may tinh, nap vao PIC, va cho PIC hoat dong

- Hiéu dudc hoat ddng xudt nhap cua PIC, chirc ndng clia thanh ghi TRISA, TRISB, PORTA, PORTB,
hiéu dudc cac I1énh CLRF (xo0d thanh ghi bat ky), MOVLW (ghi mét gia tri bat ky vao thanh ghi W),
MOVWF (ghi gia tri cba thanh ghi W vao mét thanh ghi khac), BSF (bat mét bit trong mét thanh
ghi bat ky), GOTO (nhay dén mot nhan bat ky), GOTO $ (nhay tai chd), BANKSEL (chon bang
trong bé nhé chuong trinh, chira mét thanh ghi bat ky), ORG dinh dia chi trong bé nhé chuong
trinh. Hién nay cac ban chua hoc dén lam thé nao dé Input, nhung cé thé cac ban sé thuc hién dé
dang bang viéc thay LED bang mot nat bam. Hodc gia, cdc ban mudn dén LED nhdp nhay, vé
nguyén téc cac ban cé thé thuc hién bat tat lién tuc dén LED bang lénh BSF va BCF. Nhung lam
nhu thé né nhay qua nhanh, khdng thé thdy dugc.

Bai hoc sau, chiing ta s& hoc cach viét ham Delay, va cac ban cé thé thuc hién viéc Iam cho dén
LED nhéap nhay, lam cho ddy dén tir RBO dén RB7 chay qua chay lai...

Chic cac ban may man trong bai hoc dau tién, va chiic cac ban thanh coéng véi PIC!

Thanh ghi W

Trong bai nay, chidng ta ndi ddi nét vé thanh ghi W dé cac ban ndm rd han phuong thifc hoat ddng
cua PIC.

Khai niém thanh ghi W:

Thanh ghi W |a thanh ghi lam viéc (Working register), va hdu hét moi Iénh cla PIC déu lién quan
dén thanh ghi W nay, 18y thi du nhu ADDLW (cong mot s6 vao gia tri da coé trong thanh ghi W),
SUBWEF (trir gia tri cta thanh ghi W cho moét thanh ghi khac), XORLW (1dy XOR ctiia mot s6 va
thanh ghi W)... Va céc ban dé€ y rang, téng s6 1énh cd thé tudng tac vaéi thanh ghi W 1a 23/35
Iénh, gan nhu chi€ém toan bo tap |énh clta PIC. Vay chlng ta ghi nhan diéu th& nhat, khi PIC lam
viéc, gan nhu ludn luén tucng tac véi thanh ghi W.

Diéu th hai, cac ban nhin trong ban d6 bé nhé dit liéu cua PIC, cac ban sé thay la thanh ghi W la
thanh ghi khong cé mat & bat ky bang nao ctia bé nhé dit liéu, trong khi dé thanh ghi STATUS cé
mat & ca 4 bdng. Céc ban lai thdy mdt diéu rang, thanh ghi W va thanh ghi STATUS cé thé dugc
truy nhat tir tdt cd cac bang, va tur bat ky dau trong chuadng trinh, va vi vay ching tré thanh
nhitng thanh ghi toan cuc nht. Diém khac biét giifa ching ra sao? Dau la su khac biét gilta thanh
ghi W va cac thanh ghi khac?

Diém th ba, trong tap 1énh cha PIC, khdng cd Iénh nao cho phép tudng téc truc ti€p gitta mot
thanh ghi trong bd nhdé di liéu dung chung v3&i mot gia tri thém vao, ma déu phai thong qua thanh
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ghi W. Nhu vay, thanh ghi W la cadu ndi cua hau hét cac phép toan dudc thuc hién trén cac thanh
ghi nam trong bd nhé dir liéu. Nhu vay, thanh ghi W vé cung quan trong trong hoat ddng cua PIC.
Nhéc lai kién triac Harvard va Von Newmann:

Hinh sau sé ggi lai cho cac ban nhdg vé kién trdc Harvard va Von Newmann, trong d6 cac ban
luén nhd rang cé su phan biét gitta b6 nhg di liéu va bd nhd chuang trinh. Cac ban thay rang bus
bd nhd chuadng trinh cdia PIC midrange chi c6 14 bit.

Harvard von-Neumann
Dt P Frogram
ata | o M . | Program e | and
Memory[” 75 7 CPU © hgq | Memory ChU 0 IIIJ.Data
' - Aemaory

VGi ddc diém nay, chidng ta sé phan tich vi sao can phai c6 thanh ghi W, va sau dé ching
ta sé phan tich tat ca cac hoat dong cla thanh ghi W trong moét chuong trinh viét bang PIC, néu
c6 thé. Nhitng gi con lai, ching ta s& xem trong bai tap |énh ctia PIC midrange.

Vi sao can phai c6 thanh ghi W?

Ban s& lam thé& nao dé tinh phép toan sau: I8y gia tri a cua thanh ghi A cdng vdi gid tri b
cua thanh ghi B va dat vao thanh ghi A? M6t gidi han cta tap 1énh PIC la khéng cho phép cong hai
thanh ghi va dat vao mét thanh ghi khac. Do dd, cac ban sé phai thuc hién thao tac sau:

Chuyén gia tri b tir thanh ghi B vao thanh ghi W, sau dé |8y gid tri cua thanh ghi W (lGc nay la
b) cong vdi gia tri a & thanh ghi A, sau dd gan lai vao thanh ghi A. DPoan code dugc thuc hién nhu
sau:

Code:
MOVF B, W ; chuyén gid tri cua thanh ghi B vao thanh ghi W
ADDWF A, F ; cong giad tri cua thanh ghi A vdi gid tri b cua

thanh ghi W va géan lai vao A

Khi cac thanh ghi A va B khéng nam trong cuing mét bang, khi thao tac véi tirng thanh ghi, cac
ban chi viéc d6i vé bdng chilra cac thanh ghi d6 1a xong. Mdt doan 1énh hoan chinh cé thé thuc
hién cho bat ky 2 thanh ghi nao dugc viét nhu sau:

Code:
BANKSEL B
MOVF B W
BANKSEL A
ADDWF A, F

Poan chuadng trinh nay cling minh hoa luon cho viéc thanh ghi W Ia mot thanh ghi toan cuc,
khi chling ta thao tac véi thanh ghi B & mdt bdng bd ky, nhung khi chuyén gia tri b tir thanh ghi B
vao thanh ghi W r6i, thi chiing ta khong can quan tam réng gié tri d6 ndm & dau, chi can chuyén
vé bang chira thanh ghi A thi Iénh cOng sé dugc thuc hién mot cach de dang.

MOt thi du khac vé 1énh cong, nhung khdng phai la cdng gia tri nam trong 2 thanh ghi, ma la
cOng gia tri a cta thanh ghi A véi mot s6 k cho trudc nao do, gia sir k = 5 va luu vao thanh ghi A.

Chung ta thdy rdng, hoan toan trong tap lIénh khong cé Iénh céng truc ti€p mot thanh ghi véi
mot s6, ma chi cé Iénh cong mot s6 véi thanh ghi W. Nhu vay ching ta phai thuc hién thao tac
sau: chuyén gia tri a tr thanh ghi A vao thanh ghi W, cdng thanh ghi W véi hdng s6 k = 5, sau d6
chuyén gid tri mé&i ciia thanh ghi W trd lai thanh ghi A. Diéu ndy dugc thuc hién nhu sau:
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Code:

MOVE
ADDLW
MOVWE

oM

Trong thi du nay, chidng ta sé khong thady W la mét bién tam nira, ma trd thanh mot thanh ghi
dung dé Iuu két qua cdng vdi mdt con s6. Pén bay gid, thi chiing ta sé gia thich rd hon vi sao
chung ta phai lam nhu vay.

Chung ta thdy rd rang rédng, mot dong Iénh cua PIC midrange, dugc mo ta bdng 14 bit. Diéu nay
c6 nghia la, khi thuc hién mét Iénh cdng, khdng thé nao dong Iénh d6 vira luu dia chi cha thanh
ghi A, vlra luu gid tri 8 bit cla hang s6 k dudc, vi mét thanh ghi trong dong PIC midrange can tGi
thi€u 7 bit d€ biéu dién dia chi thanh ghi, va mét hang s& chiém 8 bit. N6 vugt qua con sd 14 bit
cho phép d& ma hoa Iénh. Chinh vi vdy, khdng thé thuc hién 1énh cdng truc tiép tir mdt thanh ghi
vGi mot s6 dugc. Quay lai thi du & trén, chiing ta cling thdy réng khong thé thuc hién viéc cong
hai thanh ghi véi nhau, néu nhu can luu 2 dia chi thanh ghi, chling ta sé€ méat 14 bit, va nhu vay
khéng c6 cac bit ma hod mo ta Iénh can thuc hién la gi.

DAy chinh 13 diém khac biét gilra tap 1énh RISC va tap 1énh CISC. Tap Iénh CISC cé thé thuc hién
Iénh phirc, vi nd ¢ thé tao ra moét Iénh dai 8 bit, 16 bit, 24 bit... va la bd s8 cua 8 bit. Do d6, néu
can cdng 2 thanh ghi 8 bit, né hoan toan cé thé tao ra mét Iénh dai 24 bit, trong d6 8 bit dung dé
ma hoad, 8 bit danh cho dia chi ctia thanh ghi th& nhat, 8 bit danh cho dia chi cua thanh ghi th( 2.
Trong khi d9d, tap 1énh RISC la tap |Iénh rat gon, cho du nd la Iénh gi, nd cling luén ludn chi cé 14
bit (d6i vGi PIC midrange).

Thanh ghi W giéng nhu mét thanh ghi mac dinh duy nhat, vi vay, khi thuc hién, bd xUr ly trung
tdm cd thé gidi ma dudgc néu 1énh dé cé can thao tac vdi thanh ghi W hay khéng, ma khéng can
Iluu dia chi cta thanh ghi W bén trong doan ma Iénh.

Ching ta xem hinh dudi day dé biét dudc bd xur ly logic hoat déng nhu thé nao vdi thanh ghi W.

8-bit literal Register
{from instruction word) File
8-Lit register value Specia
|- g {irom direct or indirect Function
— ._ -ﬂd'ﬂrﬂﬁﬂ D: InutrUEtIOI‘J HEQ stﬁrs
Heg ster | v : o
i - {SFR's)
5 and
General
\\ /"_ Furposs
Rant
.ﬁ.LU (ZPR)
"-K— d bit, or from instruction
d="0"or | d="1 o
. N . Ll
Literal Instructions

Vay ching ta da thay ro su can thiét cua thanh ghi W, béi vi ching ta can c6 mot thanh ghi tam
cho cac cong viéc tinh toan, va ching ta cdn ma hoa thanh ghi ma khéng can tén qua nhiéu bit,
vay thi thanh ghi W vira la thanh ghi c6 tinh toan cuc, vura la thanh ghi tam, vira la thanh ghi
khéng can thiét nhiéu bit dé€ biéu dién dia chi.

Cac ban da biét vi sao ching ta phai can thanh ghi W, bay gid ching ta can biét thanh ghi W hoat
dong nhu thé nao trong cac chuaong trinh cua PIC.
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BAI 2 - DELAY FUNCTION

Qua bai hoc th& nhat, ching ta da hoc vé cach bat tdt mét dén LED. Bay giG néu mudn lam
cho dén LED nh&p nhay, c6 nghia la ching ta bat dén LED, sau d6 chG mot khoang thdi gian, va
tdt den led d6 di, sau d6 lai chd mot khoang thdi gian nifa va lai bat den led 1&én. Mudn thuc hién
viéc nay, ching ta phai tim cach lam mét ham delay (delay - ti€ng Anh cé nghia la tré, cham lai)
Ham DELAY la mét ham rat thong dung khi lap trinh thdi gian thuc. Nguyén ly cia ham delay la
dung thdi gian thuc hién cac Iénh cua vi diéu khién dé lam thdi gian tré. Nhu cac ban da biét (néu
chua biét thi bay gid biét.. hihi), moi Iénh cla vi diéu khién, khi thuc hién, cdn phai t6n mét
khodang thdgi gian nao dd. Néu mot viéc lam ma khong tén thdi gian thi dung la vo ly. Vay thgi gian
thuc hién mét 1énh cua PIC la bao lau?

Nhu trong bai hoc dau tién ching ta da dé cap, ching ta s dung thach anh t&r 4MHz dén
10MHz va dén 20MHz. Thach anh nay tao ra cidc dao déng xung nhip chinh xac dé€ duy tri nhitng
khoang thdi gian xac dinh cho vi diéu khién hoat déng.

Chung ta xem hinh sau dé hi€u dugc nguyén ly tao dao déng bén trong vi diéu khién:
Hinh 1:
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Thach anh tao dao dong trén cac chdn OSC, dua vao bén trong PIC. PIC s& dém 4 nhip trén dao
déng thach anh, va dé€ thuc hién mét Iénh. Nhu vay, thdi gian thuc hién mét 1énh chinh 1 4 nhip
dao dbng cua thach anh.

Chung ta thudng goi thdgi gian thuc hién mo6t [énh cia PIC la mot chu ky may (doan s0 2 trén
hinh). Vay mét chu ky may bang bao nhiéu, néu chiing ta sir dung thach anh 10MHz cho PIC?

Code:

Tan sbé dao déng cua thach anh:

F osc = 10MHz

Chu ky cuta dao déng thach anh:

T osc = 1/10.000.000 s

Chu ky may

T instruction = 4 * T osc = 4/10.000.000 s = 0.0000004 s = 0.0004 ms = 0.4 us = 400
ns

Nhu vay, moét Iénh may dugc thuc hién trong vong 0.4 micro gidy, hay 400 nano giay.
Tudng tu, khi cac ban dung thach anh 4MHz, chu ky may sé la 1us, va dung thach anh 20MHz,
chu ky may sé la 200 nano giay.

Quay tra lai véi viéc néu ching ta can thuc hién mot viéc gi dé giong nhu nhap nhay déen
LED, thi chdng ta can PIC phai dirng lai, khdng lam gi ca dé& chd chidng ta. Néu nhu [énh NOP (Iénh
khéng lam gi) s€ gilp ching ta chd 0.4 us, ma chdng ta can chd 1 gidy, thi ching ta viét bao
nhiéu 1énh NOP cho du? Thay vi nhu vy, chiing ta viét mot vong 1dp dé€ cho vi diéu khién lam mot
viéc vO thudng vo phat nao dé N Ian, va moi Ian nhu vay no tén T chu ky may. Nhu vay, sau khi
két thic viéc lam vd thudng vd phat dd, vi diéu khién da chd ching ta N * T chu ky may.
DE viét mot vong 13p nhu vay, trudc tién chidng ta hoc cach dat bién.
Mot bién dudc dat trong PIC, thuc chat la mot tén goi chung cho mot hoac nhiéu thanh ghi cac gia
tri. Trong phan nay, ching ta chi dan gian lam dat bién cé nghia la dat tén cho mét thanh ghi.
Thuc ra, ching ta hoan toan khéng can dat tén, ma cé thé goi truc ti€p dia chi cia thanh ghi,
nhung né€u lam nhu vay, sau nay, khi chudng trinh phic tap dan 1én, ching ta sé de bij lan 16n cac
bién.

Khi d&t bién, thanh ghi nay ndm & dau? N6 s& nadm trong bd nhd chuong trinh va cu thé,
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nd sé& nam trong viung nhé dung chung ma ching ta d& dé cép trong bai hoc trudec. .
Vay lam thé nao dé dat bién? Cé rat nhiéu cach dat bié€n, va trong phan nay, téi sé huéng dan cac
ban cach dat bi€n ma téi cho réng rd rang nhét.

Code:
ORG 0x020
COUNT L RES 1
COUNT H RES 1
COUNT N RES 3

’

Cac ban vira lam gi?

Directive ORG dung dé xac dinh dia chi ving nhd. Céc ban luu y réng, khi xac dinh dia chi
vlung nhg & day, chinh 1a cac ban xac dinh dia chi vung nhdé dit liéu, chr khong phai dia chi ving
nhd I1ap trinh. Nhifng gi cdc ban viét phia bén duéi, s& gitp cho trinh dich hi€u dudc réng cac ban
dang lam viéc trong vung nhd |ap trinh, hay vung nhg dir liéu
Directive RES quy dinh viéc dat bién. S6 1 phia sau xac dinh réng bién c6 tén COUNT_L chiém 1
thanh ghi 8 bit, tiic 1a 1 byte. Ti€p theo, cac ban lai dat bién tén la COUNT_H. Nhu vy, bién
COUNT_H ciing chiém 1 byte.

Cau hoi dat ra lIa cac thanh ghi nay nam & dau?

Cac ban Iuu y, khi cac ban dung directive ORG, la cac ban d3 xac dinh noi bat dau dat bién.
Nhu vay, bién COUNT_L sé cé do dai 1 byte, va dugc dat & dia chi 0x020 tirc la dia chi dau tién
cla vung nhd di liéu dung chung trong bang 0 (20h)
Vi COUNT_L da chiém 1 byte. Do dd, bién COUNT_H sé chiém byte ti€p theo, va dia chi dau tién
ctia COUNT_H sé la 21h, nhung COUNT_H ciing chi cé 1 byte, cho nén né chinh la thanh ghi & dia
chi 21h. Bén bién COUNT_N, tudng tu, dia chi dau tién clia nd sé la 22h. Bién COUNT_N chiém 3
thanh ghi, nhu vay, bi€n COUNT_N s& nadm tu 22h, 23h dén 24h. Néu ti€p tuc dat thém cac bién
khéc, cac bién d6 s& bat dau tir dia chi 25h, cr nhu thé.

Né&u hi€u ndm na theo cach nay, ban cé thé s& dé hiéu né hon, mdt hdng la mot gia tri. Gia
tri d6 c6 thé ndm trong thanh ghi dit liéu (bd nhé di liéu), nhung cling cé thé ndm trong Iénh diéu
khién (bd nhd chuong trinh). Piéu nay khdng dinh rang, hdng 1a mot gia tri.

Mot khi ban ddt mot tén nao do, dé dai dién cho mot hang s6, cé nghia la thay vi ban viét céi gia
tri do, thi ban viét cai tén dai dién dd, d&€ dé nhd. Chdng han, ban viét chif pi, dai dién cho hang
sO co gia tri 3.1415926....

Trong khi d6, néu ban dat mot bién pi, thi cé nghia la ban xac dinh dia chi cua thanh ghi dir
liéu nao d6, ma moi khi ban truy xuat dén bién pi, c6 nghia la ban dang thao tac vdi thanh ghi &
dia chi ma bién pi dai dién. Vi du: ban dat bié€n pi & thanh ghi 0x20 chang han. Diéu dé cé nghia la
khi ban lam gi véi bién pi, chinh la ban dang lam viéc véi thanh ghi & dia chi 0x20.

Nhung ban sé thdy rang, vay bién pi va hang sé pi c6 gi khac nhau? Bay giG bi€n pi va hang pi
cling déu mang gia tri ca. Nhung cac ban nén nhd, trong cau lénh lic nao vi tri cla bién (thanh
ghi) F, va vi tri cia hdng s6 k (trong cdu tric mot cau Iénh MPASM, tbi sé post lai bai nay tur
dddt). cé su phan biét ro rang.

Vay tly theo vi tri ban ddt né & dau, nd sé la bién, hodc la hdng. Néu la bién, né chi mang
gid tri clia dia chi ctia thanh ghi ndm trong bd nhé di liéu, néu 1a hdng, né ndm dau cling dugc ké
ca 8 bd nhé dir liéu va bé nhé chuang trinh.

Vay mudn dat bién & cac bang khac thi lam thé nao? Cac ban c( Idy dia chi dau cua vung nhé dir
liéu dung chung clia bang dé va viét nhu sau:
Code:

ORG 0x0AOh

COUNT X RES 10
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’

Tém lai, d& chudn hod mdt chuang trinh, cac ban chép doan code nay vao, va sau d6 khéng bao

giG con phai viét lai nira:

Code:

ORG 0x020
COUNT L RES 1
COUNT H RES 1
; Bien nam o Bankl

ORG 0x0AOQ
COUNT1 L RES 1
; Bien nam o Bank2

ORG 0x120

Nhu vay, mdt chuong trinh téng quat bay gid sé trd thanh nhu thé nao?

Code:

; Phadn cht thich ban dau

; Phan khoi tao vi diéu khién

TITLE
PROCESSOR
INCLUDE
~ _CONFIG
; Phan dat bién
; Bién & bang O
ORG 0x020
; Bién & bang 1
ORG 0x0A0
; Bién ¢ bang 2
ORG 0x120
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; Phdn chuong trinh chinh
ORG 0x0000
GOTO MAIN

ORG 0x0005

MAIN

; nhitng dong lénh dugc viét & day
END

Nhu vay, ching ta da biét cach viét mét chuong trinh ddy du danh cho vi diéu khién PIC
bang ngdn nglr MPASM. Cac ban can chl y thém, néu phia trén cho bién & bang 2, cac ban khéng
dat bién gi ca, thi cac ban cr d& nguyén nhu vay, vi ngay bén dudi, cdc ban da dat lai dia chi
0x0000, né chang anh hudng gi dén chuong trinh. Cling gi6ng nhu, néu ban khéng viét gi & doan
ORG 0x0000 va GOTO MAIN, ma ban dé& ngay dong ORG 0x0005 thi chuong trinh van chay binh
thudng. Bon gian la tir doan 0x0000 dén 0x0004, PIC sé& khong lam gi ca. Chlng t6i dang c6 gang
tirng budc hinh thanh cho ban két cdu chuong trinh viét bang MPASM, moi ngay mot hoan thién
han, d& cac ban ndm rd ly do vi sao cac chudng trinh dudc viét nhu vdy, va ching ta cung théng
nhat véi nhau & diém nay khi viét chuong trinh. N&u cac ban tin tudng vao viéc tao ra mét chuan
viét chugng trinh MPASM cho Viét Nam, thi cac ban la nguGi dang dat nén méng cho né. Tdi ciing
cé tham vong nay, cho nén cac quy cach ky hiéu tdi cd gdng dung mot chuén théng nhét, va
mong rang cac ban cung téi lam viéc nay, dé€ sau nay tat cad moi ngudi khi lam viéc cung véi nhau
c6 thé hiéu va truyén tai y tudng mot cach nhanh nhét.

Ké& tir nay, cac ban da biét cach dat bién, biét cach viét phan khdi tao, ching ta s& chi con
ban tgi viéc viét d phan chuadng trinh chinh nhu thé nao nifa ma thoi.

Code:
ORG 0x0000
GOTO MAIN
ORG 0x0005
MAIN
BANKSEL TRISB
CLRF TRISB ; ddat portb la output
MOVLW D'255"
MOVWE COUNT L ; COUNT L la 1 byte
BANKSEL PORTB
LOOP BSF PORTB, O
CALL DELAY
BCF PORTB, O
CALL DELAY
GOTO LOOP

; Céc chuong trinh con

’

DELAY DECFSZ COUNT L, F
GOTO DELAY
RETURN
GOTO S

Suu tdm va bién soan:linhnc308@yhoo.com 17



Tac gia: falleaf — Dién dan PICVIETNAM.COM

END

Cac ban vira lam gi véi doan chuong trinh trén?

Diém th({ nhat cac ban nén cha vy, dé la viéc t6i thém phan cac chuaong trinh con vao trong
phan chuang trinh chinh. Phan cui chuang trinh téi van luén dé€ Ia GOTO $ va két thic vdi Iénh
END. Tam thdi cac ban c( viét nhu vay dé khod chugng trinh § dong GOTO $, khi chugng trinh
nhay dén dd, nd sé& thuc hién vong Idp vb cung tai cho, con Iénh END la Iénh bét budc.

Viéc nay gilp chlng ta phan tach rach roi phdn chugng trinh con va chuang trinh chinh dé
tranh nham lan. Bdi vi § day chdng ta mdi bat dau cac bai hoc ¢ ban, cho nén téi cho rdng cac
chuong trinh cta céc ban viét 1a ngén, nén chiing ta chua di xa han vé viéc phan bd vi tri nay. Cac
ban chi don gian hiéu la ching ta can phai bd doan chuong trinh con & dau dd, va chiing ta nén
tadch thém mot phan nita d€ danh riéng cho viéc viét chuong trinh con. Viéc lam nay vé sau sé rat
c6 Igi, nhung tam thdi chang ta khoan ban téi, va ching ta c( viét nhu vay da.

Phéan tich vé doan chuadng trinh con nay, chdng ta thay chucng trinh con luén bao gbm nhu sau:

Code:

[NHAN]
cdc cau lénh
RETURN

Luu y rang & trén, ching ta goi chugng trinh con CALL DELAY. Nhu vay, viéc goi ham dugc
thuc hién bang 1énh CALL [NHAN].

Con tro chuong trinh s& nhay vé [NHAN] dudc goi. N6 thuc hién cac I1énh ndm ti nhan dé tra di.
Thuc hién cho dén khi gdp Iénh RETURN, n6 sé& quay trd vé va thuc hién Iénh ti€p theo ngay bén
dudi |énh CALL. O day, ching ta gap phai mot van dé, doé la khai niém Top of Stack. Tuy nhién,
chdng ta tam gac né lai cho bai hoc sau, con bay gid cac ban chi cdn nam dudc viéc thuc hién 1énh
CALL bao gid cling di kém v&i mét nhan. Con tré nhay tdi nhan va thuc hién cac Iénh bén trong
dd, dén khi gdp Iénh RETURN thi né nhay tré vé vi tri nam sau Iénh CALL dé va thuc hién tiép
cong viéc dang lam.

Vi b6 qua khai niém Top of Stack, cho nén dé nghi cac ban khong dat ra cau héi néu trong
cac lénh thuc hién, nd lai cé mot Iénh CALL goi di cho khac thi lam thé nao? Chlng ta sé giai
guyét van dé nay & phéan sau.

Thé bén trong ham DELAY ching ta lam nhirng gi?

Luu y rdng, & trén chuadng trinh chinh, sau khi da khéi tao PORTB la ngd output, cac ban

thay chung ta da ghi gia tri d'255' vao bién COUNT_L. Cach viét gia tri nhu sau:

b'11001010' d€ xac dinh s8 nhi phan

d'234' d€ xac dinh s thap phéan

OxF3 dé xac dinh s6 thap luc phan

Luu y:

S8 nhi phan chi ¢ cac gia tri 0 va 1, va tdi da dai 8 bit. S& thap phan chi c6 thé co gia tri tlr 0 dén
255, va s6 thap luc phan chi cé gia tri tr 00 dén FF

Quay tra lai, bi€én COUNT_L dang mang gia tri 255.

Khi thuc hién ham DELAY, cac ban thuc hién Iénh DECFSZ (DECrement File, Skip if Zero), c6 nghia
la n6 sé giam gia tri cua mot thanh ghi nao dé mot dan vi. Néu sau khi giam xong, ma két qua la
0, thi né sé nhay cach ra mét 6 nhé trong bé nhé chuang trinh, va thuc hién Iénh ti€p theo dé.
Né&u gia tri sau khi giam mot don vi chua bang 0, thi né s& thuc hién I1énh lién k& véi nod.

Nhu vay, vong lap dugc thuc hién nhu sau:

Code:

COUNT L = 255 (& trén da dat)

DELAY COUNT L = COUNT L - 1
if COUNT L <> 0

GOTO DELAY
if COUNT L = 0

RETURN
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Code:

Lénh DECFSZ [File], F/W

Néu phia sau ddu phdy, ching ta d€ W, thi két qua sé& luu vao thanh ghi W, va [File] khdng
thay déi gia tri gi hét. Nhung & day, ching ta muén thuc hién nhu doan ma gia & trén, nén ching
ta phai d€ I1a F. COUNT_L s& gidm dan tir 255 dén 1, trong qué trinh d6 né c chay 1&én DELAY, rbi
giam COUNT_L mot don vi, xong lai nhay vé DELAY, lai thuc hién viéc gidm 1 don vi cia COUNT_L
Khi COUNT_L = 1 né lai giam 1 dan vi, lic nay COUNT_L = 0. Va né khéng thuc hién Iénh GOTO
nita, ma thay bang Iénh NOP, sau d6 né thuc hién Iénh RETURN, c6 nghia la quay Vvé lai Iénh CALL
& trén. Nhu vay, cac ban d3 hi€u rd ham DELAY rdi. Nhung quan trong nhat la lam sao tinh toan
dudc thdi gian hao tén clia doan vong I3p nay k& tir khi bt dau thuc hién 1énh CALL, vi thuc ra
ching ta mudn la mudn biét chinh xac thgi gian thuc hién 1énh cta né.

Thdi gian thuc hién cta Iénh CALL DELAY la bao lau?

Lénh CALL khi thuc hién tén 2 chu ky may, nhu vay ching ta ghi chud la (2) & day.

Lénh DECFSZ tén 1 chu ky may khi gia tri tra vé khac 0. Nhu vay, trong qua trinh thuc hién giam
tlr 255 xudng 1, né thuc hién 255 - 1 = 254 [an. Mai [an thé nay né tén 1 chu ky may, ching ta
ky hiéu (254) & day. Khi thuc hién Iénh GOTO, |énh GOTO tén 2 chu ky may, vay né ciing thuc
hién 254 Ian, ching ta ky hiéu (254 x 2 = 506) & day.

Khi COUNT_L = 1, n6 van thuc hién I[énh DECFSZ, vay no ton thém 1 chu ky may nifa (1). Sau khi
thuc hién Iénh nay, két qua trd vé la 0, vay nd sé thuc hién mot 1énh NOP (1), va sau do thuc hién
|énh RETURN, 1&nh RETURN t8n 2 chu ky may (2)

Két qua:

(2) + (254) + (508) + (1) + (1) + (2) = 768 chu ky may

Néu chung ta dung thach anh 10MHz, 1 chu ky may tén 0.4 us, c6 nghia la Iénh CALL DELAY t6n
768 * 0.4 us tuc la khoang 1/3000 giay.

Chung ta khoan ban dén viéc xa han, vay thi chiing ta da biét cach tinh thgi gian hao t6n ctia ham
DELAY réi. Nhung néu tinh nhu thé nay thi qua méat céng, chidng ta cé thé chuyén né thanh céng
thirc cu thé nhu sau:

CALL =2

DELAY (COUNT_L) = [COUNT_L - 1] * (DECFSZ + GOTO) + 1 + 1

RETURN = 2

Cac ban nén nhd céng thiic ndy dé€ sau nay phat trién Ién tinh cac cdng thirc khac.

Cé 1& hom nay chung ta tam ding bai hoc & day

Cac ban Iuu y, toi co tinh sai mot doan phia trén, vi quang ga hay sao do, tinh tlr 255 xubng 1
giam chi c6 253 lan. Bung la phai 254 [an. Nhu tir 2 giam xuéng 1 thi chi ¢ 1 1an théi. Xin thanh
that cdo loi véi cac ban.

Tdng két
Cac ban da hoc dugc gi ngay hom nay?
- Céc ban d& hiéu dugc khai niém chu ky mdy, dao déng thach anh tao ra, PIC sé thuc hién 1 1énh
trong vong 4 dao dong cla thach anh. Nhu vay, chu ky may cta PIC sé la chu ky dao dong cla
thach anh nhan véi 4, hay tan s6 PIC s& bang tan s thach anh chia 4.
- Céc ban d& hoc dudc cach dat bién trong mot chudng trinh viét bdng MPASM, céc ban da cb thé
dat bién & bat ky bang nao cac ban mudn
- Sau dd, cac ban bd sung phén dat bién nay vao trong sudn chuang trinh [an trudc da hoc, cac
ban hoan thién hon sudn mét chuang trinh viét bang MPASM
- Cac ban lai thém vao sudn chuadng trinh dé phan cac chuaong trinh con, vay t6i thong bao véi cac
ban rang cac ban chi con thi€u 2 phan nifa la ngat (Interrupt) va bang (Table) nifa, la cac ban d3
c6 thé cé mdt sudn chuang trinh viét bdng MPASM hoan chinh. Céc ban s& khong phai dgi 1au dé
hoan tat sudn chuong trinh nay.
- Cac ban hoc dugc cach dung ham CALL va RETURN, né ludn ludn di kém tirng cap vdi nhau.
- Cac ban hoc thém céac lIénh: BCF, CALL, RETURN, DECFSZ
Tai liéu tham khao:
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Cac ban tham khao datasheet PIC16F84A, PIC16F628A va PIC16F88 dé biét thém chi tiét
vé cau trdc bé nhé dif liéu, vi cé cai thi cé bang 2, c6 cai khdng cd, cd cai lai cd bang 3, bang 4....
Nh& ch( y phan tap Iénh dé€ doc hiéu thém vé céc Iénh vira hoc (Instruction Set). Cac ban cé thé
dung keyword: DELAY dé tim trong trang http://www.piclist.com/ nhiing doan chugng trinh con
viét v& ham DELAY, lam thé& nao dé viét ham DELAY dai hon?...

Luu y cudi cung, d6 la cdc ban dang chuén bj trd thanh mdt ngudi viét PIC chuyén nghiép,
do dd, cac ban can phai nhé cdc chan nao cla PIC dé€ thiét k& mach va diéu khién, cac ban nén in
hinh sG d6 chén cta PIC ra d& dan Ién trudc ban lam viéc. Cac ban c6 thé download ban in tai day
(cé trong datasheet, nhung t6i muén gui truc tiép cho cac ban dé cac ban d& méat cong).

Bai tap lam thém:

1) Cac ban thady réng, néu thdi gian DELAY qua ngdn, trén thuc té cac ban sé khé thdy den LED
nhap nhay. Vi vay, thay vi viét mot ham CALL DELAY, cac ban viét mot doc 20 dong CALL DELAY
lién ti€p nhau, cac ban sé thdy su khac biét

2) Nhung néu viét 20 dong CALL DELAY thi cling nhu viét 20 dong Iénh NOP, vay c6 nghia la cac
ban van cé thé thuc hién mdt vong 18p, trong dd I13p lai 20 Ian, va trong vong |3p cac ban thuc
hién ham DELAY. Nhu vdy, cac ban phai viét mét ham DELAY_NGOAI dé bén trong thuc hién ham
DELAY_TRONG. Chinh vi vay, t0i ggi y cho cac ban tim trong trang web http://www.piclist.com/
dé tim cac source code ham DELAY, va cac ban sé& biét phai lam sao dé viét ham DELAY chd lau
hon. Quan trong nhat la cac ban phai chi ra dugc cong thic tinh toan thdi gian cia ham DELAY ma
cac ban viét. (bai tap tinh diém)

3) Bay gid cac ban cé thé diéu khién mot dén LED, vy néu mudn 8 dén LED nhdy theo th tu nao
dé chang han, cac ban sé lam thé& nao? (bai tap tinh diém)

Ghi chi: (bai tip tinh diém) la nhitng bai tdp ma ching tdi s& cdng ddn vao dé téng PIC cho cac
ban nao tham gia giai bai nhu thong bao vé viéc ban PIC.

Bai 3: Ngat (interrupt)
Gidi thiéu

Khai niém ngdt la mot khai niém r&t phd bién trong tat ca cac hé théng vi diéu khién, vi x&r
ly va may tinh. Vay ngdt la gi? Cac ban hinh dung hinh anh ching ta dang di xe mdy trén bg
rudng, con dudng di rat dai va rat thang, bong nhién c6 mot con bod chay ngang, huc ching ta
xuéng rudng. Ca xe va ngudi lao xuéng ruéng. Chiing ta 16m com bod dy, phui quan &o, chui déng
Ién mot céi vi chang biét chii ai, thé 1a chiing ta dem 6ng trdi ra chii. Sau dd, ching ta dat xe
may lén bd rudng, tai cai cho ma chung ta bi hdc té xudng, roi chldng ta 13y xe chay ti€p. Néu 16
cé mét con bo nao khdc, lai hic ching ta.. thi....Hoat dong ngét cling giéng nhu vay, khi ching ta
dang chay mot chuadng trinh chinh nao do, bong nhién cé mét su kién xay ra, chidng ta phai dirng
viéc chung ta dang lam lai, va giai quyét cai su viéc xay ra d6. Cudi cung, chung ta lai quay trg vé
cai cho ma chung ta da tam dung lai 1Gc ndy va tiép tuc céng viéc dang lam.

Khai niém ngdt chi don gian nhu vy, tuy nhién, d6i véi vi diéu khién néi chung, va PIC néi
riéng, ngdt c6 thé do r&t nhiéu ngudn xay ra, va véi moi ngudn ngat khac nhau, ching ta cé thé
dinh trudc rang trong ngdt dé chiing ta sé lam viéc gi. Cling nhu khi di trén bd rudng, chidng ta co
thé bi bd huc, cling cb thé bi tréu hic, cling cé thé bj vap cuc d3, cling c6 thé bi lot § ga... Va néu
nhu bi bo hic thi chdng ta chli 6ng trdi, bi trau hic ching ta mang 6ng trang, bi vap cuc da
ching ta ty trdch minh xui xéo, va dén khi v8p 6 ga... thi ching ta vd nha thuong...

Cac ngudn ngat trong PIC: )

S6 lugng va loai ngudn ngat trong PIC rat da dang, va rat khac nhau & moi dong PIC. Do vay
khéng thé liét ké hét ra day tat ca cdc dong PIC va tat ca cac loai ngét trong tirng dong dugc.
Chung ta chi dua ra day so d6 tdng quat cua cac ngudn ngat, va di sdu vao mét sd loai ngat phé
bién.
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PIR/PIE Registers INTCON Register

CCP2IF :]
CCPZIE =

CMIF — ™y

1 GFIE

“._
INTF
SEiF —'—j INTE :I ....... i
EEIE REIF ™, —
RESIE :| , — A F

GFIF

Waks-up (IF in SLEEP model

)—l_" o — < Interrupt to CPU
—5”: | Clear GIE kit
LCDIF ™ :E |
LCDIE A P— |
OWFIF | L PEIE :| _ I
OVEIE v (EEIZ %) |
o - I DIE 2: I
FPBIE A |
GIE |
PSEIF —
PSPIE —....*
RCIF — ™,
rRoIE —___
SERIF —
SEFIE — Mote 1. This shows all current Interrupt bits (at tme of manual printing) for
ThMRAIF =y afl PICmicro Mid-Range MCUs, Which bits pertain o a specific
TMETIE A device is dependent upon the device type and peripherals imple-
— - mented. See specific device data sheet.
TMRZIE S 2. Some of the original Mid-Range devices had only one peripheral
~ module. These devices do not have the PEIE bit, and have the mod-
_T_;If = /, ute enable hit in the INTCOMN register.

Hinh 1: Cac ngudn ngat clia dong PIC Midrange
Chlng ta chd y dén mot s6 diém sau:
1) Trong hinh cé cac ky hiéu céng logic AND va OR

g ——

DAy la cdng AND, cé nghia la chi khi dau vao cua hai cdng nay déu cé gia tri la 1, thi dau ra mdi
cd gia tri 1d 1. Chdng ta quan sat mét géc hinh bén trdi phia dudi TXIF va TXIE, chidng di qua céng
AND, chi khi ndo bit TXIE bat I&n, va bit TXIF cling dudc bat 1én, thi Iic d6 ngd ra néi vao céng OR
phia trén mdi cé gia tri.

A

Déy la c6ng OR, cb nghTa la chi can mot trong cac tin hiéu ngé vao co gia tri la 1, thi n96 ra sé co
g|a tri la 1. Nhu vay, néu ca TXIE va TXIF déu co gia tri 1, thi ngd ra sau cdng AND cua chung sé
cd gia tri 1 va ngd ra sau cdng OR ciing co gia tri 1, bdi vi it nhat cdng OR & day cling cé 1 ngd
vao co gia tri 1. Chang ta c( ti€p tuc nhu vdy ma suy ra.
2) Piém th{ hai, 1a cac chir dudi IE va IF:

IE & day la viét tat cta chir Interrupt Enable, va IF & day viét tat cta Interrupt Flag.
IE c6 nghia la ching ta cho phép kich hoat mot loai ngat nao dé xay ra hay khong. Day la tin hiéu
ma chiing ta c6 thé quy dinh ngay tir ban dau. Mac dinh, tat ca ching déu cd gia tri 0, chi khi nao
ching ta cho phép mét ngat nao do xay ra, thi vé sau né mdi xay ra ngat do thoi.
Cling gidng nhu, ban dau trén bd ruéng cé day rao chan, thi con bd khdng thé nao hic ban té
dudc, néu ban bd hang rao ra, thi néu cé con bo hic ban, ban sé té. Nguyén ly nay don gian nhu
vay thoi.

IF & day la cac cd ngat. Tuc la khi ban bi bo htc, thi c6 mot ngudi cam cd gic 1én bdo la
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ban da bi bo huc, dé€ nhitng ngudi dugi rudéng reo ho...hihi... Va tt nhién, khi ban khong pha rao
can thi ngudi trén rudng van cé. Va khi con bo lao vao ban, thi ngugi ta cling phat cg Ién nhu
thudng, nhung bi cdi rao can nén ban cr thoai mai ma di con dudng cua ban, chdng phai quan
tam dén viéc té xudng, chui bdi hay tréo 1én lam gi. .
Cai rao can chinh la IE va cai su viéc cubi cung ma ban van di hay [6m com bo day dé chinh la cai
c6ng AND ma ching ta vira noi trén kia.
3) Piém thir ba, cac I6p ngat:
Ban thdy rdng, trong hinh, r6 rang cé 2 I6p ngat. L8p th& nhdt nam bén tay trai ngoai clng, 16p
th( hai ndm & gilra hinh. L&p th(r ba chi c6 mét cdng AND nén chiing ta khdng ké tdi lam gi.
LAp thi nhat dudc goi la I6p ngdt ngoai vi.

Thuc chét I8p nay vi ¢ qua nhiéu ngudn ngdt, va cdc ngudn ngdt nay déu la moét s6 chuén
giao ti€p, hodc chic ndng déc biét cia PIC, cho nén ngudi ta phan ra lam 18p ngét ngoai vi. P&
cac ngat ngoai vi hoat ddng, trudc tién chiang ta phai cho phép ngéat ngoai vi, tic 1a bat bit PIE
Ién. Con cu thé mudn cho ngdt ngoai vi nao hoat ddng, thi ching ta bat ngdt dé 1én. Trén s do
cac ban cling thdy rd théng qua cac cdng AND va OR.
Ldp tha hai tam goi la I6p ngat phé théng.

Khi muén dung cac ngudn ngdt phé théng, ching ta chi viéc bat cac bit IE cia ngudn ngat
nay. Tat nhién, cudi cling, chldng ta phai bat ngdt toan cuc GIE thi ngdt méi dugc phép xay ra (k&
ca ngadt ngoai vi va ngdt phd thdng. Khi d6, PIE dudc coi la mét ngudn ngdt phd thdng. Diéu nay
cling giéng nhu khi ban chay xe trén bd rudng, mét hang rao dai chay doc theo con dudng, chinh
Ia ngdt toan cuc GIE. L&p bén ngoai th( hai 13 I8p ngét phd thdng, bao gém Iludn ca ngdt ngoai vi
PIE. Va ngoai cung la cac hang rao thudc I8p ngat ngoai vi.

Néu céc ban bat cac ngudn ngdt, ma khong bat ngat toan cuc GIE thi cho du ngdt cé xay
ra, thi chugng trinh van khéng diing dé thuc hién ngét, giGng nhu con bo cé thé lao qua hang rao
ngoai cung da dudc md, nhung van con hang rao trong cung.

Nhu vay, cac ban d3 hi€u mét cach tdng quan vé hoat dong ngét clia PIC, nhirng nguyén tac phai
bat hay tat ngdt. Diém luu y cudi ciing, dd 1a t6i muén gidi thiéu véi cac ban rang, chit ky hiéu
trong bang, la tén cac bit lién quan dén viéc bat tat ngat. VD: bit PIE, INTE.. nam trong thanh ghi
INTCON (ngét phd thdng), cac bit quy dinh ngdt ngoai vi ndm trong cac thanh ghi PIR va PIE.

Vecto ngat cua PIC:

Nhu lan trugc dé gidi thiéu, vectd ngdt cla PIC nam & vi tri 0x0004 céc ban xem lai hinh
sau. Khac véi khi ban bj té rudng, ban té xuéng ngay tai cho ban bi hic, d6i vdéi vi diéu khién, khi
Xay ra interrupt, nd sé nhay vé moét dia chi c6 dinh, va thuc hién cong viéc tai d6. Sau khi thuc
hién xong, n6 sé quay trd veé vi tri ma tir d6 né da thoat ra. Vi tri c6 dinh ma no6 sé nhay vé khi
xay ra ngat la vi tri 0x0004.

Chucong trinh ngat:

Lai quay vé thi du té rudng, cé I1& téi thich cai thi du nay vi né cé thé gilp ban hinh dung
moi thr. Bay gid cac ban hay chia giai doan ti khi bi bd hic, té xuéng rudng, rdi ban chui déng
Ién, rdi ban 16m cdm bod Ién. Vay cho du ban bi bd huc, hay bi v8p 6 ga, thi chi cé giai doan ban
chui déng 1&n 1a khac nhau, con lai, giai doan ban té xuéng rudng la té xuéng rudéng, va sau dé thi
ban cling bo 1&€n. Vay ngat cling giéng thé&, khi nhay vao ngat, ban s& c6 mot giai doan can phai
nhay vao ngét, va mot giai doan nhay ra khoi ngat, con bén trong ngat dé cac ban lam céi gi la
ndi dung can thuc hién cua tirng ngudn ngdt. Téi cung cdp ra ddy doan chudng trinh ngdt chuén,
tlr nay vé sau, cac ban chi can copy doan chuadng trinh nay va st dung:

Code:
ORG 0x0000
GOTO MAIN
ORG 0x0004
GOTO INTERRUPT
ORG 0x0005
MAIN

; day 1la phdn chuong trinh chinh cta cic ban
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INTERRUPT

RETFIE

; Cac chuong trinh con dugc viét & day

Nhu vdy, mot [an nita, ching ta bd sung sudn chuong trinh cla ching ta mot cach chi tiét hon.
Ching ta vira thém vao mot doan chudng trinh con INTERRUPT. Thuc ra, goi INTERRUPT la mét
chuong trinh con cling khong sai, nhung vi né kha dac biét, nén chung ta c tach rdi né ra.

Khdi tao va két thac ngat:

T6i cung cdp dudi ddy doan chuong trinh khdi tao va két thidc ngat day du cho PIC, tr nay vé sau,
khi mudn sir dung ngat, cac ban chi can copy va paste doan code nay lai, hoan toan khdng can
stra chifa gi va c(r thé s dung. Toi s& danh cho cac ban dat cdu hoi vé phan nay dé tir cic cau
héi, cé thé giai thich rd haon vi sao ching ta lai viét nhu vy, tirng di€ém mot. Néu khéng, tdi khéng
thé co thdi gian dé viét tat cd moi van dé vé ngat ra day dudgc.

Code:

MOVWEF W_SAVE ;W _SAVE (bank unknown!) = W

SWAPFEF STATUS, W

CLRF STATUS ; force bank 0
for remainder of handler

MOVWE  STAT SV ;7 STAT SV = swap nibbles (
STATUS )

; STATUS = 0

MOVF PCLATH, W

MOVWE PCH SV ; PCH SV = PCLATH

CLRF PCLATH ; PCLATH = 0

MOVFEF FSR, W

MOVWEF FSR SV ; FSR SV = FSR

; 10 cycles from interrupt to

here!

MOVFE FSR SV, W

MOVWE FSR ; FSR = FSR SV
MOVFE PCH SV, W
MOVWE PCLATH ; PCLATH = PCH SV
SWAPF STAT SV, W
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MOVWE  STATUS ; STATUS = swap nibbles (
STAT SV )
SWAPF W_SAVE, F
SWAPF W _SAVE, W ; W = swap(swap( W_SAVE )) (no change
Z bit)
BSF INTCON, GIE

RETFIE

Nhu vay, chudng trinh ngat dudc chia lam 3 phan chinh.
Phan th( nhéat la phan bat dau vao ngat, day la doan chuadng trinh bat budc, tat nhién khéng hoan
toan nghiém ngat nhu vay, vi thuc té nhiéu khi ban khéng dung dén tat ca cac Iénh nay, nhung vi
muc dich cung cap cac khai niém cd sd, va cong cu lam viéc day du, t6i cung cap cho ban chuadng
trinh ngat chi ti€t. Phan th( hai la phan chuong trinh ngdt ctia ban. Khi xay ra ngét, ban muén
lam cai gi, thi ban bat dau viét tir phan nay trg di. Phan th( ba la phan két thic ngat, ban c( viét
nguyén ban nhu vdy khéng can stra déi. Tam thdi, sé khéng cé cac phan tich chi tiét giéng nhu
cac bai hoc trudc, cac ban cé thé tu tim hi€u thém, néu khdng, cé thé dat cdu héi, va ching ta sé
tlr tir tim hi€u rd hon vé ngét cta PIC. Thdi gian t&i ddy, cd 18 tdi hoi ban, cho nén tdi khdng thé
viét bai lién tuc dugc, mong réng cac ban cd gdng tim hi€u va hoc tét PIC. Dé&n giai doan nay, cac
ban da c6 thé dung con PIC, giéng nhu mdt con 89C51 thdng thudng. Va cac ban thdy day, thuc
su' PIC chi cadn 1 ngay dé hoc.

Chung ta vira hoc xong 3 bai hoc cd ban nhat ciua mét con vi diéu khién: Diéu khién port,
viét ham delay va viét chudng trinh ngat.
Phan th( tu chia bai viét chudng trinh ngat, sé di chi tiét vao cac ngét va giai thich rd nghia ting
ngat. Nhung thiét nghi, tdi nén két hgp bai hoc nay & day, va két hgp phan thr tu vao bai hoc
sau: Nut bam va céc ngd vao cua PIC.
Tai liéu tham khao:
http://www.microchip.com/stellent/idcplg?IdcService=SS GET PAGE&nodeld=1824&appnote=en
011006

Bai 4. Nat bam

Cac ban vua biét khai niém ngat, va da biét chuang trinh ngat dudc viét nhu thé nao. Vay

bay gi& chiing ta chuyén dén bai ti€ép theo vé nGt bam.

Cong dung cua nat bam

NUt bdm la mot hinh thirc ra 1énh phé bién nhét trén thé gidi. Ban goi mdt cai thang may, ban
bdm nut, ban kéu clra thi bam chudng, ban bat dén thi bAm nat céng tdc, va toéi dang ngoi viét
cho ban bang cach bdm nut ban phim...

Nhu vay, ban da biét cong dung cua cai nat bam. Bay gid cac ban sé hoc cach lam mot cai
nat b&m!!! Didu nay cé vé budn cudi, nhung véi vi diéu khién, va may tinh, kha nang xU ly cac
Iénh rdt da dang. Ban c6 thé bAm cung mdt nat, nhung 1énh s& khac nhau 8 moi thdi diém, va moi
trang thai. Vi du, nhu ban nhdp chudt may tinh, thuc ra cling la ban nhap nut bdm, nhung ban
th8y rd rang réng, & nhitng vi tri di chuyén chudt khac nhau, nit bdm cua chudt sé dua ra cac
ménh Iénh khac nhau cho may tinh thuc hién.

MOt s6 trang thai nat bam thong dung

Trang thai nit bdm ra Iénh tc thai, dé la khi ban bam nut, 1ap tdc moi trang thai phai
dudc ki€ém tra va chuong trinh dirng lai d€ thuc hién 1énh tir nGt bAm cua ban. C6 nghia la ban ra
Iénh tai thdi di€m b&m nat, va mdy hi€u rang ban d3 b&m nat. Con viéc x{r ly thé& nao thi hdi sau
phan gidi. Trang thai chd nat bdm, dé la chuong trinh ban dang chay, dén mot giai doan nao do,
né can phai ¢ su ra Iénh clia ban béng nut bAm, va chuong trinh chd ban bdm nat dé chay tiép,
hodc bat ddu mot cdng viéc nao dé sau khi chd. Nhéc lai thao tdc bAm nat mot chit, cai nat cla
ban dang & trén cao, ban bam nd xudng thi né sé cd mot giai doan nut bam di xudng, khi cham
vao mach dién, hién nhién ban muén hay khéng mudn thi cling phai c6 mét khoang thdi gian ban
gilt cho nut bdm ti€p xuc véi mach dién, sau dé la giai doan ban tha ndt bam ra.
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dd cao
vi tri nut bam

theri gian

wi tr tidp xic mach dign

Theo doi hinh trén, chidng ta thdy. Khi bam nut, cé qua trinh di xuéng ctia ndt bdm, va qua trinh
di 1én cda ndt bdm. Nhung thuc té, ddi véi mach dién trong nat b&dm, nd chi cé thé nhan dudc
trang thai ti€p xuc hodc khong ti€p xuc, nén tin hiéu nhan dugc sé nhu dudng mau xanh trong
hinh dugi. Chung ta chi quan tam dén trang thai cia dudng mau xanh trong cac 'ng dung cua nut
bam.

Vay, trang thai nut bdm lai c6 thém 3 trang thai nifa la trang thai bam xudng, trang thai
gilr nit b&m, va trang thai nha nit badm lén. K&t hop vai 2 trang thai diéu khién trén, ching ta cé
6 trang thai phé bién cua nit bAm. Cac ban luu y réng, chiing ta cé 6 trang thai chr khdng phai
chi c6 4 trang thai, vi thuc ra rat nhiéu ngudi cho rang chi c6 4 trang thai khi cho rang trang thai
chd trong lc gilt nit bAm khéng phai |a trang thai phd bién. Nhung néu céc ban da tirng dung
dién thoai di dong thi cac ban thdy s6 ngudi dung trang thai chG cda nut bam cling khong phai la
con s6 nho.

O day, téi mudn tan déc mét chut rang, khi cac ban lam viéc vé khoa hoc ky thuat, va dén
mot khi cidc ban kho cé thé tim ra dudng hudng suy nghi dé giai quyét moét van dé khoa hoc k¥
thuat, hdy tim mai lién hé véi no6 trong khoa hoc xa héi. Chinh vi vay, cac ban thudng thay t6i hay
dua ra nhitng vi du x& hdi d€ minh hoa cho van dé ky thudt can dudc giai quyét.

Toi s& danh viéc (ng dung tiing trang thai nit bAm phd bién trong cac (’ng dung cho cac
ban, con & day, tdi chi mudn nhan bai hoc nay dé tiép tuc bai hoc vé interrupt ma ching ta da bo
dd trudc do. Vay ching ta chi xét trang thai khi bam nut, 1ap tlc 1énh sé dudc thuc hién, tic trang
thai tlrc thdi cia nat bam.

Céc ban hay 1am bai tap thuc hanh, thuc hién mot mach dién t& nhu hinh sau dé chuén bi
cho bai hoc clia chiing ta.
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¥ > ¥ ; ¥ -
LED LED —f= LED
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=0
Trong mach dién nay, ching ta thdy cé mot vai diém dac biét khi cd 1 nit bdm ndi giita chan cua
PIC va ngu0n, con cac nat bd&m khac lai ndi chan cua PIC véi dat.

Gilfta nguon va dat luén cé mot dién trd 10K. Vi sao chlng ta phai n6i mach dién nhu vay? Chung
ta tam ding bai hoc vé nat bam & day va theo déi bai hoc cg ban vé dién tr ti€p theo.
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Dién t’ co ban

Gidi thiéu

DAy la phan rat co ban vé dién tir, ma cac ban khi bat dau lam viéc vdi vi diéu khién can
phai ndm rd. Nhu d3 ndi, PIC tao ra dong dién khoang 20mA va dién ap khoang 5V, tuong tu nhu
vay, néu dong ngd vao qua cao so v3i 20mA va dién ap ngd vao qua cao so vdi 5V, thi PIC sé bi
hu. Vi vay, bai hoc nay trang bi cho cdc ban mét s6 khai niém cc ban vé dién tur, dé€ cac ban cb
thé ndm virng nguyén ly thiét k€ mach va tinh todn cac gid tri dién tré can thiét. Dang 1& bai hoc
nay can dudc thuc hién ngay tir dau, tuy nhién, tdi cho rang bai tap dén LED qud don gian, cac
ban chua biét gi cling cé thé hi€u dudc, nhung nay, néu nhu cdc ban mdi hoc vé dién tur va vi diéu
khién khdng dugc trang bi kién thic cd ban nay, cé thé lam cho cac ban Iing tling vi mot s6 diém
khéng dudc lam rd trong mach dién tu.
Hién tugng troi dién ap

Cac ban xem hinh sau:

MG

Il‘l L”'"""M—:cc

Chung ta cho rdang ngd vao cua PIC, ciing gidng nhu ngd vao ctia mét linh kién dién tr thong dung
la 74HCO04. Thay vi v& mét cai chan PIC, thi ching téi vé& hinh mot con 74HC04 cho né dan gian,
va dé cac ban dé hinh dung. Néu dé mdt con PIC I&n mdt hinh thi qué phirc tap hinh anh, va lai
khoéng can thiét. Hon nira, bai viét nay dugc tham khao tlr tai liéu Very Basic Circuits cla Encoder,
va trong trang web nay, ngudi ta st dung 74HC04 dé lam thi du, téi tdn trong vi du nay nén khi
viét lai bai viét cling sir dung 74HC04 giéng nhu ho.

Cac ban thdy, néu nhu nut bAm dudc nhan xudng, thi ngd vao clia 74HC04 hay PIC dugc ndi vai
Mass. Nhu vay, lGc d6 PIC cé thé doc gid tri 0. Tuy nhién, néu nGt nh&n dudc tha ra, chidng ta
thdy rang ngd vao cta PIC chdng dugc ndi v8i mét linh kién nao, vay la dién ap & chén cua PIC sé
tréi nGi khéng xac dinh dugc. Néu khdng may man, dién ap tréi néi nay roi vao ving logic 0, roi
lai nhay sang vung logic 1... thi cac ban th8y rd rang ching ta khdng thé xac dinh dugc ndt b&m
c6 dugc bam hay khong?!!

Vi vay, d& dam bao, néu khi khdng b&m nut, PIC phai c6 dién dp tham khao Ia 5V, sau khi bdm
nut thi dién ap sé giam xudng 0V, nhu vdy muc logic mdi that rd rang, khdng thé dé tréi ndi nhu
hinh trén. Vay ching ta c6 hinh duéi day

Cong dung cua dién trd kéo Ién

Cac ban lai thdy, néu bay gid khong bam nut, thi dién ap ngd vao cua PIC sé la 5V. Nhung
néu badm nut mot cai, ré rang ching ta gy ra ngan mach khi ngi truc ti€p tir ngudén xudng dat.
Chinh vi vay, ching ta phai dua thém vao mét dién trd gilra dat, nut b&m va nguodn.
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Cé hai van dé dat ra, dé la dién tré sé dat & dau, va gia tri cia nd bang bao nhiéu.
Chung ta xem hinh nay:

4 o 3 : 2
riIJ " T4HCO4
|

SW_TC_SPeT

Cac ban s& buc minh ngay rang, ding la thdng ngéc mdéi dat dién tré nhu thé nay, bdi vi néu ddt
dién trd nhu vay, du ban c6 bam nut hay khong bam nut thi dién ap ngé vao van lubn ludn la 5V,
vay nut bdm trd nén vo nghia.

Thé thi chi con mot cach dat dién tré nhu hinh ti€p theo day(H.a):
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Vay van dé con lai la gia tri dién trd bang bao nhiéu?

Cac ban sé thay, PIC hoat dong & 20mA va 5V trén cac chan. Vi vay, khi chua bam nut, nguén 5V
dudc nGi véi dién trd va di vao chan cia PIC. Néu nhu trong moét trudng hgp nao dé chan cua PIC
chuyén tir ché dd input sang output, thi van dé xay ra la dong trén chan phai dam bao nhd hon
hodc bdng 20mA. Nhu vay, trong thiét k& trén, chiing ta xem dong tai chan PIC néu PIC dat & OV
la:

I =U/R =5V/ 10000 Ohm = 5mA

Nhu vay, thiét ké nay dam bao cho hoat déng cua PIC dudc an toan.

Khi déng nut bdm dong 5mA nay sé di xuéng dat, va chan cua PIC dudc ndi vdi dat.

Cac ban xem ti€p hinh sau(H.b)

Trudng hgp nay, nat bdm dugc ndi vGi ngudn 5V. Dién trg ndi gilta chan cda PIC véi dat sé khdng
lam cho PIC c¢6 hién tugng tréi néi dién ap, va khi ddng nit b&m thi dong van & 5maA.

Tong két:
Qua bai hoc nay, cac ban da hiéu dugc cd ban vé khai niém dién tré kéo 1én (trudng hop dién trd
ndi véi nguon), va dién trd kéo xudng (trudng hop dién trd ndi véi dat). Gia tri dién tré dugc dat &
day nham loai bd hién tugng ngan mach, va dam bao ngd vao cla PIC khoang 20mA. Khi an toan,
can thiét ké sao cho ngd vao nho.

To be continue ...
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