Bai 1: Lam quen v6i PIC16F84A

A. Mach dién cin ban véi PIC16F84A.

Ban xem hinh

RAZ +—n[T]® -~ 73] +— R PIC16F84A c6 18 chan: Khi nhin vao ic nay, Ban hay xdc
RAS 7] 7] +—+ RA0 dinh c6ng ning clia cdc chin.
Réd TICKT «—[T] - T +— DSC1/CLEIN

WCIR — [ o [@— 0sC2/eLkouT G day, chan 5 cho ndi masse dé 1ay dong, chian 14 cho ndi
vis — B £ [E—"n vao dudng ngudn +5V.
RE1 a—[7] = ge—s REE R v e e A
RB? 4+ [J e RES Chan 15, 16 mac gdm dinh tan, hay thach anh.
RE3 +— [0 T +— RE4 .. N 2 .

TEERVIED Chan 4 cho ndi 1én dudng nguon +5V dé gilt chan 4 § mic

ap cao.
PortA véi cic chan 17 (RAO), 18 (RA1), 1(RA2), 2 (RA3), 3 (RA4).
PortB véi cdc chian 6 (RB0), 7 (RB1), 8 (RB2), 9 (RB3), 10 (RB4), 11 (RBS), 12 (RB6), 13 (RB7).

Khdo sat mach cap ngudn:

CAp cho mach v6i dudng ngudn +12V.
2y N[ oy |0UT s Mach diing IC 6n 4p 7805, nhu viy dién

| _I» 4p ngd ra l1a 5V. Mitc 4p nay cip cho
Uout@“ “'—Uin ;r,l

i ;ED,]# 0.1 J7 0 chan 14 cia PIC16F84A. Chan s6 5 cho

ndi vao dudng masse.
Mach éndp ding IC 3 chdn ho 78xx

7EL0S

GND o o
Tu 100uF dung d€ 6n dap, cac tu 0.1uF

N e 2 2 *A + X A ~ . N . e 2 A .~ A Ao A
diung dé loc bd cdc tin hiéu nhi€u tan s6 cao. Khi dung ic 6n dp 7805, chian gitta lu6n cho nd61 masse, chin
A 2 1A cA N A A CEEEN N A e 2
bén trdi 1ay dién va chian bén phai la dudng nguon on ap.

Mic gom dinh tan:

#1
1Mz ICT Trong PIC16F84A c¢6 mach dao dong ding d€ tao ra xung nhip, tin s&
:"".'|15 oS0 xung nhip 14y theo tin s6 clia thach anh hay gdm dinh tin mic trén
Y é: chan 15 (OSC_IN), 16 (OSC_OUT).
pl T 1 :16 0sC2

o TAn s xung nhip s& biing 10MHz/4.
34m dinh tin

ta o xung nhip ¢é tin & 10WHz

Chian MCLR (tdc dung ¢ mifc 4p thap) hay chan RESET:



+hY

10ks2 4 IC1 Trong PIC16F84A c6 mach dién Reset (con goi la Master
: LR Clear). Mach lam viéc v6i chan 4 ndi 1én mic 4p thap.
o Reset
Trong mach, 10K 1a dién tr§ treo chian 4 1én mic 4p cao. Khi
L l Ban muén chuong trinh quay lai tr thanh nhé 0000h, hay
Mhan mit Reset, chitdng trinh nhan nit Reset.

& quay vé thanh nhe khdi ddu 00h

Diat Led trén ciac Cang PortA va PortB:

ICT Trong mach, cdc chin Anode clia cdc Led cho ndi vao dudng
ngudn +5V, dién trd 560 c6 tic dung han dong. VSi cich mic
nay, Led sé& dudc cap dong khi cdc nga ra & mitc 4p thap (bit 0).
RBO -RB7 Khi cdc chan nga ra & mic dp cao (bit 1), Led sé tit.

Vdicichmicndy,
Led & sdng vdi bit 0 va tdt vdi bit 1

B. Khao sit té chitc bd nhé trong PIC16F84A.

Trong PIC16F84A c6 3 loai bd nhd, d6 1a bo nhé PlashROM, b nhé SRAM va bd nhé EEPROM.

Bo nhé FlashROM:

=
g Reset Vector 0000k . B ” , P X 4
2 B6 nhé FlashROM cua PIC16F84A c6 1024 thanh nh$, moi thanh nhé
<g_ Imter rupt Vector 0004k r(’jng 14 bit.
©
"l'-u L] ~ Z
- 3 User Hemory Space Thanh nhéG c¢é dia chi 0000h 12 vi tri ciia 1énh Reset. Moi khi chin so 4
o L )~ L, ~ R N ~ R NPT 2 s
o = ! 024 words bi kéo xudng mic 4p thap thi chuong trinh s€ nhay vé dia chi nay.
£ .
E —':g » 14 bits 05FFh o ) - ) ) A ; .
g 2 e 0400k Thanh nhé c6 dia chi 0004h 1a vi tri cia cdc 1énh ngdt (Interrupt). Khi
= rimp | emente EPR . - Cn - . - 2 " . ”
B = ¢ xuat hién cdc dau hiéu ngat, chuong trinh s€ nhay ngay dén dia chi
L] IN
- nay.
=2 g
@ E )
g : _ Thanh nhé c6 dia chi 2007h 14 thanh nhé xdc dinh ciu hinh cda IC. O
= ~ < .y - . ) <
u E Test/Configurat ion day Ban s€ cho khai bdo trang thai hoat dong cua PIC16F84A. Cau
O HETR e R triic thanh nhd cAu hinh nhu sau:

B4 nhd chittng trink Fla shRO W



Thanh ghi diing khai bd o cdn1 hinh ca FIC16F24A

0 0 0 0 0 0 I 0 I e A N )

Bit 13 12 1 10 a a 7 ] ] 4 3 2 1 Bit O

Thanh Configuration Word c6é 14 bit nim & dia chi 2007h trong bd nhé FlashROM, Ban c6 thé chon dinh
trang thdi lam viéc cho PIC16F84A bing cdch dit bit 0 hay bit 1 vao thanh ghi nay.

* Bit FOSC1, FOSCO (Oscillator Selection bits) dung khai bdo ki€u mach dao dong.

Né&u FOSC1=1, FOSC0=1, ki€u dao dong la R-C. Tan s6 lam viéc nhé hon IMHz.

Né&u FOSCl1=1, FOSC0=0, ki€u dao dong HS dung thach anh hay g&m. TAn s& tir 4MHz dé€n 20MHz.
Né&u FOSC1=0, FOSC0=1, ki€u dao dong la thach anh hay gém. Tan sd 1am viéc nhd hon 4MHz.

N&u FOSCl1=1, FOSC0=0, ki€u dao dong 13 thach anh cong sudt nhd. Tan s6 1am viéc nhd hon 200KHz.

* Bit WDTE (Watchdog Timer(WDT) Enable bit).
WDTE=1: Cho dung déng hd6 Watchdog.
WDTE=0: T4t dong hd Watchdog.

* PWRTE (Power-up Timer Enable bit).
PWRTE=1: Tit chitc ning Power Timer.
PWRTE=0: Md chiic ning Power Timer.

* CP (Code Protection bit).
CP=1: T4t tinh bdo vé& bo nhd, cho doc ndi dung c6 trong bd nhé FlashROM.
CP=0: M4 tinh bdo vé& bd nhé (Chdng doc ndi dung c6 trong bd nhd).

Bo nhé SRAM:

Address Banl: 0 Bank 1 Address
111141 INDF a0k
gtk a1h SRAM 1a bo nhé ghi doc tiy §. B nhd SRAM cia
5 0h 8zh PIC16F84A c6 2 day (2 Bank, goi la Bank 0 va Bank 1).
2 03h 83h
vl N A
o 00 R 12 thanh nhé & phin ddu 1a cdc thanh nhé dic dung
= Eg: ::: (SFR). Tir thanh nhé c6 dia chi Och dén thanh nhd 4fh
E o -, (c6 68 thanh nhé) 12 c4c thanh nhé phd dung (GPR).
E 08h a8h
] IEL EECONZ 29k
n&h a8k
1151 3Bh
Ch - 4Fh PR aCh - CFh

Day 0 Day 1

B& nhé SRAM, ghi doc thy § Tim hi€u cdc thanh nhé ddc dung:

INDF (Data memory contents by indirect addressing): Thanh nhg chita noi dung theo dia chi gidn ti€p c6
trong thanh nhé FSR.



TMRO (Timer counter): Thanh nhé 8 bit cia Timer 0. Thanh nhé nay d€m dudc 256 xung thi tran.
PCL (Low order 8 bits of program counter): Thanh nhg 8 bit thdp ctia bd d€m chuong trinh PC.

STATUS (Flag of calculation result): Thanh nhd trang thdi. Xdc dinh c¢6 va chon bank. SRAM Memory c6
dia chi 03h,83h :

RAD RAM-0 RA-0 R-1 R-1 RAW-x RAW-x RAW-x
|1F:P|F:P1|F:Pu|ﬁ|ﬁ|z|nc|c|
Bit 7 Bit 0

FSR (Indirect data memory address pointer): Thanh nhé gitt ma dia chi dung truy cidp theo bd nhG theo ma
dia chi gidn ti&p.

PORTA (PORTA DATA I/O): Thanh nhd xu't nhap dit liéu clia cdng PortA.

PORTB (PORTB DATA I/O): Thanh nhé xuét nhap dif liéu clia cdng PortB.

EEDATA (Data for EEPROM): Thanh nhé cat giit dit liéu ctia bd nhé EEPROM.

EEADR (Address for EEPROM): Thanh nhé cAt giit ma dia chi diing cho b nhé EEPROM.

PCLATH (Write buffer for upper 5 bits of the program counter): Thanh nhé 5 bit cao cia bd d€m chuong
trinh PC. B6 d€m chuong trinh PC c6 13 bit.

INTCON (Interruption control): Thanh nhé diéu khi€n chiic ning ngit. C6 ma dia chi OBh, 8Bh:

RAW-0 RAW-0 RAW-0 RAW-0 RAW-0 RAW-0 RAW-0 RAW—x
| GIE |EEIE |TEIIE | INTE |RBIE |TIZIIF | INTF |RBIF |
Bit 7 Bit 0

OPTION_REG (Mode set): Thanh nhé tiy chon dinh trang thdi lam viéc ctia PIC16F84A, c6 dia chi 81h:

RAE-1 RAW-1 RAW-1 RA-1 RAN-1 RAW-1 RAW-1 RAW-1
|m| INTEDG |TEIE:S |TIIISE | = | P2 | PS1 | PE0 |
Bit 7 Bit 0

TRISA (Mode set for PORTA): Thanh nhé x4c dinh chifc ning xuat nhap dit liéu cho PortA.
TRISB (Mode set for PORTB): Thanh nhé xéc dinh chitc ning xudt nhip dit liéu cho PortB.
EECONTI (Control Register for EEPROM): Thanh nhd diéu khién viéc ghi doc bd nhé EEPROM, c6 ma dia

chi 88h:

u u U RW-0  RAW-x  RAR-0 RAS-D RS-
| - | - | - |EEIF| WRERR |'.'.'REN| WR | RO |
Bit 7 Bit 0

EECON?2 (Write protection Register for EEPROM ): Thanh nhé hd trg viée ghi doc bd nh EEPROM.



C. Tim hi€u cic ciu 1énh diung d€ chuyén bank trong PIC16F84A.

Hay nhin vao bd nhé SRAM ctia PIC16F84A: Ban sé thdy c¢6 12 thanh nhd dic dung nim trong Bank O tr

dddress
00k
01k
02k
03k
EL]
05k
NEh
07h
nah
Ry
0ék
]3]

0Ch - 4Fh

Trong thanh ghi ddc dung Ban chu y 3 bit chon Bank
IRP, RPI, RPO. Vgi PICI6F84A thi bit IRP va bit RP1
da luén cho ddt & mitc dp thdp (bit 0), vay chi con lai ¢é

Bank 0 Bank: 1
INDF

EECONZ

bit RPO diing dé chon Bank.

Céc cau lénh chuyén Bank.

dddress
80h
81h
82h
83h
34h
8hh
BEh
87h
8ah
8ah
Bk
8Bh

8Ch - CFh

dia chi 00h dén Obh, va trong Bank 1 ciing c6 12
thanh nhé dic dung tir dia chi 80h dé&n dia chi 8bh
(c6 7 thanh nhé gidng nhau nim trong ca 2 Bank).

Chi tir dia chi Och dén 4fh 13 68 thanh nhS phd dung.
O 68 thanh nhé nay Ban c6 thé cho ghi doc tiy y.

Nhu vay, khi mu6n lam viéc v6i thanh nhé nao, viéc
trudc tién Ban phdi bi€t thanh nhé d6 nim trong
Bank nao va chuyén vio Bank d6 mdi cé thé ghi
doc dudgc. Cach chuyén Bank, Ban khai bdo trong
thanh ghi dac dung STATUS.

Hay xem y nghia cédc bit trong thanh ghi dic dung
STATUS:

RA-0 RS-0 RAR-0 R-1 R0 RAW-x RAW-x RA-x

I

Bit ¥ Bit 0

Né&u Ban mudn 1am viéc véi cdc thanh ghi trong Bank 0 thi dit bit RPO & mic 4p thap (bit 0). Ban dung céc
ciu lénh nhu sau:

BCF

STATUS, RPO ; Cho RP0=0. Chuyén vao lam viéc véi cdc thanh nhé trong Bank 0.

Né&u Ban muén lam viéc véi cdc thanh ghi trong Bank 1 thi dit bit RPO § mic 4p cao (bit 1).

BSF

STATUS, RPO ; Cho RPO=1. Chuyén vao lam viéc véi cdc thanh nhd trong Bank 1.

Mot thi du: Cho dit PortA va PortB lam cdc cdng xudt dit liu:

BSF STATUS, RPO ; Vao lam viéc véi cdc thanh nhé trong Bank 1, § ddy c6 thanh ghi

; TRISA va TRISB.
CLRF TRISA ; Pat vao thanh ghi TRISA tri B’0000 0000’, dinh PortA 1a nga ra.
CLRF TRISB ; Bdt vao thanh ghi TRISB tri B’0000 0000’, dinh PortB 1a nga ra.
BCF STATUS, RPO ; TrG lai Bank 0, ndi c6 cdc cang PortA va PortB dé cho xuit dit liéu.

Cu phép ctia cdu 1énh: BSF va BCF nhu sau:



BSF Bit Set f Patbit 1 vio méttrong tim i ti cda thanh nhd £

Ci phdp [label] BSF f. b

label ld t2nnhin

ESF 14 [Enh set bit 1

fld m& dia cHi cda thanh nhd, tif 00 (00RK) d&&n 127 (76h)
bla t o 0 d€n 7, diing chon dinh +i i bit d€ =t 1,

BCF Bit Clear f Batbit0 vio mét trong tim vi ol cia thanh nhd £

Cii phdp [label] BCF f. b

label 14 tEnnhin

BECF 3 |&nh s=t bit O

Fld m& dia cHi cla thanh nhd, 6 00 (00 d€n 127 (7))
bla tri t 0 dén 7, diing chon dinh vi tf bit d€ ==t 0

CLRF ||Clear f Xéa sachthanhnhd £, lic ndy t trong £1a b0000 0000"

Ci phdp [label] CLRF f

label [d t8n nhdn
CLEF i |Enh xéa thanh nhad
fld md dia cHi cia thanh nhd, cé o i 00 (00R) d&&n 127 (7fh)

Céc cau lénh chuyén tri vao thanh nhé.
D& chuyén mdt tri vo hudng k vio thanh nhd ching ta diing cdc ciu 1énh sau:

MOVLW H’11110000° ; Bdt tri 11110000 va thanh ghi W.
MOVWF TRISA ; Bat tri trong thanh ghi W vao thanh ghi TRISA.

MOVLW H’00000000° ; Bt tri 00000000 va thanh ghi W.
MOVWF TRISB ; Bat tri trong thanh ghi W vao thanh ghi TRISB.

Vi cdc khai bdo ndy, Ban da chon chin xuit nhap cho cdc chin clia PortB va Port A. Trong khai bdo trong
cac thanh ghi TRISA, TRISB, dit bit O 1a dinh nga ra (Output) va dat bit 1 1a dinh nga vao (Input).

Bank 1 Address  TRISA dung dinh huéng xuat nhap dit liéu cho cadng PortA.
TRISA 85h TRISB dung dinh huéng xuat nhap dit liéu cho cdng PortB.
TRISE 46h

Hai thanh ghi nay déu nim trong Bank 1. TRISA & dia chi 85h va TRISB & dia chi
86h. Do vdy, Ban mudn ghi bit vao cdc thanh ghi nay, Ban phdi chuyén vao Bank 1.



B chondinh chdn xudt nhip
cho cd ¢ Port cho PIC 16FE4 A

7 Trén s6 dd mach dién cdc mili tén cho thdy
RAZ a— [T]® T —» RAT . RN P
g fa cdc dudng tin hi€u vao ra trén cdc chan cua
— O o — PortA va PortB
R&4/TOCKT  —= [ - [T +— D0SC1/CLEIN
WF — & =  [E— 0SC2/CLKOUT o .. 7 ) .
Vs - = EI Vi Viéc dinh nga vao / nga ra cho cac Port tuy
REOSINT «— [4] E T —» RE7 thudc cdc khai bao trong thanh ghi TRISA va
RE1 +— [T] = @ — RS TRISB.
RE? w— [F] T —+ FES
RBY -— [@] M —= RB4
TOP YIEW

PortB I3 ngd a, 4 chén RAD, RAT, RA2, RA4 ciha PortA
cling ld ngd ra va chi cd chdn RA4 13 ngd vao.

Ci phép ctia cdu 1énh: MOVLW va MOVWF nhu sau:

MOVLW

Move hiteral to W Chuyén mét hiing 58 (k) vd o thanh ghi W

Zu phdp

[label] MOVLW k

label ld t2nnhdn
MOVLW 13 lénh chuyén t vie W
kld o, tr 00 (00h) d€n 255 (FFh)

MOVWF

Move Wto f Chuyénti cd trong W vdo thanh ghi f

Cuphdp

Mabel] MOVWF f

label [d t8n nhdn
MOVWE 4 lénh chuyén ol cé trong W vdo £
Fld md dia ok bof 00 (00R) d€n 127 (7FR)

Hai cAu 1énh nay rit thong dung, né diing d€ chuyén mot tri (k) vao mot thanh nhd c6 ma dia chi f. N6i khac
di, Ban khong thé chuyén thing mot tri (k) vio mot thanh ghi f, ma trudc hét phdi chuyén k va W rdi méi
chuyén tri trong W vao f.

Thi du: Mudn chuyén tri H’32’ vao thanh nhGé c¢6 ma dia chi 1a 20h. Ban phai diing cau 1énh nhu sau:

MOVLW
MOVWF

H’32” ;Luacnay tri H 32° hay B’00110010” da c6 trong thanh ghi W.
H’20 ; Cho chuyén tri H’32’ ¢6 trong thanh ghi W vio thanh ghi c6 ma dia chi H’20’

D. Céch viét doan chuong trinh lam tré.

N&u mudn 1am cham mot thdi gian, Ban c6 thé vi€t doan chudng trinh nhu sau:
CALL DELAY ; Lénh Call cho goi chudng trinh con c6 tén nhan 1a DELAY.



DELAY ; Tén nhan ctia chuong trinh 1am tré

MOVLW D10’ ; Nap tr1 d’10 vao thanh ghi W
MOVWF H 20 ; Chuyén tri d’10° vao thanh ghi c6 ma dia chi 12 h’20’
LOOPO
MOVLW D’50° ; Nap tri d’50” vao thanh ghi W
MOVWF H21’ : Chuyén tri d’50 vao thanh ghi c6 mi dia chi 1a h’21’
LOOP1
MOVLW D’200° ; Nap tr1 d’200° vao thanh ghi W
MOVWF H 22 ; Chuyén tri d’200” vao thanh ghi ¢c6 ma dia chi 1a h’22’
LOOP2
DECFSZ H22°, 1 ; Cho gidm tri trong thanh ghi h’22’ theo buéc -1, két qua cho ghi vao
;h’22’, né€u k&t qud chua bing 0 thi xudng chap hanh 1énh bén dudi.
GOTO LOOP2 : Nhdy khong diéu kién vé tén nhin LOOP2.
DECFSZ H21°, 1 ; Cho gidm tri trong thanh ghi h’21’ theo buéc -1, két qua cho ghi vao
;h’21°, né€u k&t qud chua bing O thi xudng chap hanh 1énh bén dudi.
GOTO LOOP1 : Nhdy khong diéu kién vé tén nhin LOOPI.
DECFSZ H20°, 1 ; Cho gidm tri trong thanh ghi h’20’ theo buéc -1, két qua cho ghi vao
:h’20°, n€u k&t qud chua bing 0 thi xudng chap hanh 1énh bén dudi.
GOTO LOOPO : Nhdy khong diéu kién vé tén nhan LOOPO.
RETURN ; Quay lai sau I€nh Call delay.

Lénh tré nay s& lam cham 10x50x200 = 100000 nhip

Ghi chii: Khi vi€t doan chuong trinh nay cho IC AT889C51, ching ta vi€t nhu sau:

DELAY:
MOV R7,#10 ; Nap tri 10 vao thanh ghi R7

V_6: MOV R6, #50 ; Nap tr1 50 vao thanh ghi R6

V_5: MOV RS, #200 ; Nap tri 200 vao thanh ghi RS
DINZ RS, $ ; Cho tri trong R5 gidm theo buéc -1, chd R5 biang 0
DINZ R6,V_5 ; Cho gidm tri trong R6 theo budc -1, chua biing 0, quay vé tén nhin V_5
DINZ R7,V_6 ; Cho gidm tri trong R7 theo budc -1, chua biing 0, quay vé tén nhin V_6
RET ; Quay lai sau I€nh Call delay.

Sau diy 12 mot thi du vé cdch vi€t cdc cAu 1énh 1am tré v6i nhiéu han dinh:

+ 3 sk sk sk st sk st sfe sk sk sk sk stk st st sk sk sk sk stk sk st sk sk s sk sk stk sie st sk sk s sk sk st sk st sk sk s skosk stk st st sk sk sk sk koot st sk sk sk skoskostotoke stk sk skoskoskokokokokokoskosk
9

2

9

Timer Subroutine for I0MHz clock (Khai b4o tan s6 thach anh 13 10MHz)

;************* 1msec Timer Subroutine (Chu’dng trinh tré lms) sk sfe sk st sfe sk sk sfe sk sk sfe sk sk sfeoske sk sfeoske sk sk sk sk sk sk sk skok

TIM ; Tén nhan
MOVLW D2’ (1) bat tri thap phan 2 vao thanh ghi W
MOVWF CNTIM (D) bit tri ¢6 trong W vao dia chi da dit ténla CNT1IM

TMI1LP1



9
2

9

MOVLW D249 ;(1)*2 Dat tri thap phan 249 vao thanh ghi W

MOVWEF CNT500U ;(D*2  Pattri ¢6 trong W vao dia chi da dit tén 1la CNT500U
TMI1LP2 ; Tén nhan

NOP ;(1)%249%2 Lénh trong dung ting nhip dé€m.

NOP :(1)%249%2 Lénh trong dung ting nhip dém.
DECFSZ CNTS500U, F ;(1)*¥249%2 ¢nt500u-1=0 ?  Trj trong CNT500U-1 bang khong chua ?
GOTO TMILP2 :(2)*248%2 No, continue Né&u chua bing 0, Quay lai TM1LP2
DECFSZ CNTIM, F ;(1)*2 entlm-1=0 ? Tri trong CNT1M-1 bing khong chua ?
GOTO TMILPI1 ;(2)  No. Continue Néu chua bing 0, Quay lai TM1LP1
RETURN ;(2) Yes. Cnt end Quay lai sau 1énh CALL DELAY

Total 2501%0.4usec=1msec (T8ng s8 nhip clia chuong trinh trén 12 khodng 1ms)

;************* 100msec Timer Subroutine st stk sk s st stesteste ks sie e st sfeshe ke s sie st sfesfeshe ke s st st sfesheskeske s st st sfesheskeoste sk st st sfesfeosk ok

T100M : Tén nhin

MOVLW D'100' ;5et loop counter DPat tri thip phan 100 vao thanh ghi W

MOVWEF CNTI100M ;Save loop counterbit tri ¢6 trong W vao dia chi da dat ténla CNT100M
TM2LP ; Tén nhan

CALL TIM ;lmsec subroutine  Lénh goi chuong trinh con ¢6 tén nhan la T1IM
DECFSZ CNT100M,F ;cntl00m - 1=0?  Tri trong CNT100M-1 biang khong chua ?
GOTO TM2LP ;:No. Continue Néu chua bing 0, quay lai TM2LP

RETURN ;Yes. Count end Quay lai sau 1énh CALL DELAY

;************* S500msec Timer Subroutine kst sk s sk st steste stk she sk st sfeshe ke ke she st st sfeshe ke ke she st st sfesheskeske s st stesfesfeskeoskeske st st sfeskeokok

T500M ; Tén nhan

MOVLW D'S ;Set loop counter Dt tri thadp phan 5 vao thanh ghi W

MOVWEF CNT500M ;Save loop counter Bt tri ¢6 trong W vao dia chi da dat tén 1a CNT500M
TM3LP ; Tén nhan

CALL TI100M ;100msec subroutine Lénh goi chuong trinh con ¢6 tén nhan 1a TIOOM
DECFSZ CNTS500M,F ;cnt500m - 1=0?  Trj trong CNT500M-1 bing khong chua ?

GOTO TM3LP ;:No. Continue Né&u chua bing 0, quay lai TM3LP

RETURN ;Yes. Count end Quay lai sau 1énh CALL DELAY

;************** 1sec Timer Subroutine % s sk st st st skt sie st ste sfeshe sk s sie e sfesheshe ke s she st sfesheshe ke s st st sfesheske s s st st sfesfeskeoske sk st st sfesfeoskok

T1S ; Tén nhan

MOVLW D2 ;Set loop counter bat tri thap phan 2 vao thanh ghi W

MOVWEF CNTI1S ;Save loop counter bit tri ¢6 trong W vao dia chi da datténla CNTI1S
TM4LP ; Tén nhan

CALL T500M ;500msec subroutine Lénh goi chuong trinh con ¢6 té€n nhan la TS00M
DECFSZ CNTIS,F sentls-1=07 Tri trong CNT1S-1 biing khong chua ?

GOTO TMA4LP :No. Continue Néu chua bing 0, quay lai TM4LP

RETURN ;Yes. Count end Quay lai sau 1énh CALL DELAY

Tim hi€u cAu 1énh DECFSZ dung trong chuong trinh lam tré.



Cu phép ctia cdu 1énh DECFSZ:

DECFSZ | Decrement f, Skap if 0 Gidm -1 trong f, xét o] trong fbdng 0 chia?
|

Cti phdp label] DECFSZ f, d

label ld t8nnhidn

DECFSZ 13 [énh cho gidm theo bi#dc -1 va nhd'y qua mét cdu lénh khi thanh ghi df bing 0.
MNé&u chith bing khéng thi xuéng thifc hign cdu lénh bén ddi

flid md dia chi ¢ i ti¥ 00 (00R) d€n 127 (7Fh)

d ld bit dinh hadng.

MNéu d=1 (hay ), k¥t qud cho ghi vio f

MNé&u d=0 (hay W), k€t qud cho ghi vio W

Mot cau 1énh tuong tw INCFSZ 1a cho ting tri trong f theo bu6c +1, xét tri trong f bing khdong chua? Néu da
bing 0 thi nhay qua mdt ciu 1énh:

INCFSZ || Increment f, Skip if 0 Tang +1 trong f, x€t t] trong f bing 0 chua?

C phé p Dabel] INCFSZ f, d

labelld tBnnhin

INCFSZ 14 1énh cho ting theo butde +1 va nhd'y qua mét cdu lénh khi thanh ghi df bing 0.
M&u chita b ng khdng thi xudng thite hidn cdu lEnh bén dirsi

fld ms dia cHi cé o] tir 00 (00h) d&n 127 (TFh)

d & bit dinh hf3ng.

MNé&ud=1 (hay ), k€t qud cho ghi vio f

M d=0 (hay W, k€t qud cho ghivio W

E. Vi€t chuong trinh diéu khién sy tit sing ciia cac diy Led trén PortB ciia PIC16F84A.

Batcdc BLed tvén 8 chédn ola PortB.
R6.,.R13 14 cdc digén tnd han déng.

So d6 mach dién cho thdy: Chiing ta gin 8
Led trén PortB va sé vié€t chuong trinh tao ra
nhiéu dang nhip nhdy trén 8 Led nay. Mach
lam viéc v6i mifc 4p ngudn +5V. Tan sd dao
dong dinh tan theo gdm X1 10MHz. Chan
LT 5 IC1:PICTEFEdA  ICZ:78L0% MCLR cho ndi vao dudng ngudn +5V.
%1 10MHz /L " [C2 -
+2Y o
cily ozl ﬁ t3]  Cé4ch khai bdo cac kiu nhap nhdy cho 8 Led

chon déu nhdp nhd y GND . ”
/i ‘“”EE D'/;r n;ﬂ; trén PortB. Hay dung dinh nghia EQU dé xac
dinh trang thai cho cdc chan trén PortB:

- - e -2
Cdc mit nhdn d&



KO0 EQU B’11111110° ;Ki€u 1. Ghichi: Bit 014 lic Led sdng, bit 1 12 Led tit.
K01 EQU B’ll1111101°
K02 EQU B’11111011°
K03 EQU B’l1110111°
K04 EQU B’11101111°
K05 EQU B’11011111°
K06 EQU B’10111111°
K07 EQU B’01111111°

K10 EQU B’11111110° ;Ki€u2 Ghichd: Bit 012 lic Led sdng, bit 112 Led tit.
K11 EQU B’11111100°
K12 EQU B’11111000°
K13 EQU B’11110000°
K14 EQU B’11100000°
K15 EQU B’11000000°
Kl16 EQU B’10000000°
K17 EQU B’00000000’

K20 EQU B’00000000° ; Ki€u 3 Ghi chd: Bit 0 1a liic Led sdng, bit 1 1a Led tit.
K21 EQU B’10000000°
K22 EQU B’11000000’
K23 EQU B’11100000°
K24 EQU B’11110000’
K25 EQU B’11111000°
K26 EQU B’11111100’
K27 EQU B’11111110°

K30 EQU B’00000000’ ;Ki€u 4 Ghi chii: Bit 01a liic Led séng, bit 1 1a Led tit.
K31 EQU B’10000001°
K32 EQU B’11000011°
K33 EQU B’11100111°
K34 EQU B’11100111°
K35 EQU B’11000011°
K36 EQU B’10000001°
K37 EQU B’00000000’

K40 EQU B’11111111° ;Kiéu 5 Ghi chi: Bit 013 lic Led sdng, bit 1 12 Led tit.
K41 EQU B’00000000°
K42 EQU B’11111111°
K43 EQU B’00000000°
K44 EQU B’11111111°
K45 EQU B’00000000°
K46 EQU B’11111111°
K47 EQU B’00000000°

DPé dua cdc trang thai di dinh nghia trén cho xuit ra trén PortB, Ban diing cdc cAu 1énh nhu sau:



KO : Tén nhin ctia ki€u nhay KO

MOVLW K00 ; Napma B’11111110° vao thanh ghi W.
MOVWF PORTB ; Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh 1am chdm 1s.
MOVLW K01 ; Napma B’11111101° vao thanh ghi W.
MOVWEF PORTB : Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh lam chdm 1s.
MOVLW K02 ; Napma B’11111011”° vao thanh ghi W.
MOVWF PORTB ; Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh 1am chdm 1s.
MOVLW K03 ; Napma B’11110111° vao thanh ghi W.
MOVWEF PORTB : Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh lam chdm 1s.
MOVLW K04 ; Napma B’11101111° vao thanh ghi W.
MOVWF PORTB ; Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh 1am chdm 1s.
MOVLW K05 ; Napma B 11011111 vao thanh ghi W.
MOVWEF PORTB : Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh lam chdm 1s.
MOVLW K06 ; Napma B’10111111° vao thanh ghi W.
MOVWF PORTB ; Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh 1am chdm 1s.
MOVLW K07 ; Napma B’01111111° vao thanh ghi W.
MOVWEF PORTB : Chuyén tri trong W ra PortB.

CALL TM1S ; Goi chuong trinh 1am chdm 1s.
RETURN ; Quay lai sau cau 1énh CALL KO

Ban sé& viét tuong tu nhu phan trén cho cic kiéu khédc, dit tén nhan 1a K1, K2, K3, K4. C4c chuong trinh con
nay sé& dugc goi 1a bang 1énh CALL, nhu:

CALL KO
CALL K1
CALL K2
CALL K3
CALL K4

Pén day, Ban di c6 thé vi€t mot chuong trinh ngudn don gidn (goi 13 file source ¢6 ho 1 .asm). Chudng
trinh s& khi&n cho 8 Led trén PortB sdng lan dan lén, chuong trinh mé ta nhu sau:



; Mach test cac den LED_1 o PORTB

; 00/00/2008

; Dung PIC16F877A

; LED giao tiep voi PORTB
; Chan K cua LED noi GND
; Chon RBO - RB7 la cac chan OUTPUT

TITLE
LIST
INCLUDE

"Mach chop ta

t LED_1"

P=PIC16F877A

P16F877A.INC
__CONFIG _CP_OFF & _WDT_OFF & _BODEN_OFF & _PWRTE_ON &_HS_OSC & _WRT_OFF & _LVP_OFF & _CPD_OFF

CNT500U EQU
CNTIM EQU
CNTI100M EQU
CNT500M  EQU
CNTIS EQU

H"20'
H21'
H'22'
H23'
H"24'

; Pdt tén thanh nhé ¢6 dia chi h’20° 1a CNT500U.
; Bt tén thanh nhd ¢6 dia chi h’21° 1a CNT1M.

; Bt tén thanh nhd ¢6 dia chi h’22’ 1a CNT100M.
; Bt tén thanh nhd ¢6 dia chi h’23” 1a CNT500M.
; Bat tén thanh nhd ¢6 dia chi h’24” 1a CNT1S.

POO EQU B'l11111110'
PO1 EQU B'l11111100'
P02 EQU B'11111000'
P03  EQU B'11110000'
P04 EQU B'11100000'
PO5 EQU B'11000000'
P06 EQU  B'10000000'
P07 EQU B'00000000'

; Led trén chin sd 6, sing.

; Led trén 2 chan s6 6, 7, sdng.

; Led trén 3 chan s6 6, 7, 8, sdng.

; Led trén 4 chan s6 6, 7, 8, 9, sdng.

; Led trén 5 chan s6 6, 7, 8, 9, 10, sdng.

:Led trén 6 chan s0 6, 7, 8, 9, 10, 11, sdng.

; Led trén 7 chan s6 6, 7, 8, 9, 10, 11, 12, sdng.
:Led trén 8 chansd 6, 7, 8,9, 10, 11, 12, 13, sdng.

ORG 0x0000
GOTO
ORG 0x0004
MAIN
BSF
BCF
MOVLW
MOVWF
BCF
BCF
LOOP
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW

MAIN

STATUS, RPO
STATUS, RP1
H'00'

TRISB
STATUS, RP1
STATUS, RPO

P00
PORTB
T100M
PO1
PORTB
T100M
P02

: Nhdy dén tén nhin MAIN

; Tén nhan

; Cho RPO=1 dé vao Bank 1.

: Cho RP1=0 d€ vao Bank 1. (c6 thé khong diing ciu 1énh nay)
; Bat tri B’00000000° vao thanh ghi W

; Chuyén tri c¢6 trong W vao thanh ghi dinh huéng TRISB.

: Cho RP1=0 d€ trd lai Bank 0.

: Cho RP0=0 d€ trg lai Bank 0.

; Bat tri POO vao thanh ghi W.

; Xuat tri c6 trong W ra PortB d€ lam sdng cic Led trén cidng nay.
; Lam cham 100ms

; Bat tri PO1 vao thanh ghi W.

: Xuat tri ¢6 trong W ra PortB d€ lam siang cic Led trén cdng nay.
; Lam cham 100ms

; Bat tri P02 vao thanh ghi W.



MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
MOVLW
MOVWF
CALL
GOTO

PORTB : Xuat tri ¢6 trong W ra PortB d€ 1am siang cic Led trén cdng nay.
T100M ; Lam cham 100ms

P03 ; Bat tri PO3 vao thanh ghi W.

PORTB ; Xuat tri c6 trong W ra PortB d€ lam sdng cic Led trén cidng nay.
T100M ; Lam cham 100ms

P04 ; Bat tri P04 vao thanh ghi W.

PORTB : Xuat tri ¢6 trong W ra PortB d€ lam siang cic Led trén cdng nay.
T100M ; Lam cham 100ms

P05 ; Bat tri PO5 vao thanh ghi W.

PORTB ; Xuat tri c6 trong W ra PortB d€ 1am sdng cic Led trén cidng nay.
T100M ; Lam cham 100ms

P06 ; Bat tri PO6 vao thanh ghi W.

PORTB : Xuat tri ¢6 trong W ra PortB d€ lam sing cic Led trén cdng nay.
T100M ; Lam cham 100ms

P07 ; Bat tri PO7 vao thanh ghi W.

PORTB ; Xuat tri c6 trong W ra PortB d€ 1am sdng cic Led trén cidng nay.
T100M ; Lam cham 100ms

H'FF' ; bat tri H'FF’ vao thanh ghi W.

PORTB : Xuat tri ¢6 trong W ra PortB d€ tit tit cd ciac Led trén cidng nay.
T100M ; Lam cham 100ms

LOOP : Quay lai tén nhin LOOP &€ tié€p tuc.

« 3 s ok sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sl sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk s skoskoskoskeosk ke sk skeskosk
2

; Timer Subroutine for 10MHz clock
;************* lmsec Tlmer Subroutlne Sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk s sk sk sk sk st sk sk sk skeosk sk sk sk sk sk st sk sk sk stk skeskesk

TIM
MOVLW
MOVWF

TMI1LP1
MOVLW
MOVWF

TM1LP2
NOP
NOP
DECFSZ
GOTO
DECFSZ
GOTO
RETURN

D2 (1) bat tri thap phan D’2’ vao thanh ghi W.

CNTIM (1) Chuyén tri ¢6 trong W vao CNTIM (dia chi 21H)
D249’ ;(1)*2 Dat tri thap phan D’249’ vao thanh ghi W.

CNT500U J(1)*2 Chuyén tri ¢6 trong W vao CNT500UM (dia chi 20H)

;(1)*249%2  Ting nhip d€m khi qua 1&nh trdng NOP
;(1)*¥249*2  Ting nhip d€m khi qua 1&énh trdng NOP

CNT500U,F :(1)*¥249%2 CNT500U-1=0 ? Lénh nhiy cé diéu kién.
TMILP2 ;(2)*¥248*2 NO, Tié€p tuc gidm -1 trong CNT500U
CNTIM,F (1D)*2  CNTIM-1=07? Lénh nhdy c6 diéu kién.
TMI1LP1 :(2) Tiép tuc

;(2) Quay lai sau thoi gian lam cham.

;TOTAL 2501*0.4USEC=1MSEC

T100M
MOVLW
MOVWF

TM2LP
CALL
DECFSZ

D'100' ; Bat tri thip phan D’100” vao thanh ghi W.
CNT100M ; Chuyén tri c6 trong W vao CNT1M (dia chi 22H)
TIM ; Goi chudng trinh con T1M

CNT100M,F ; CNT100M - 1 =0 ? Lénh nhay c6 diéu kién.



GOTO TM2LP ; Lénh nhay khong diéu kién, dé ti€p tuc d€m.
RETURN ; Quay lai sau thdi gian lam cham.

T500M

MOVLW D'S' ; Bat tri thip phan D’5’ vao thanh ghi W.

MOVWF CNT500M ; Chuyén tri c6 trong W vio CNT1M (dia chi 23H)
TM3LP

CALL T100M ; Goi chuong trinh con T100M

DECFSZ CNT500M,F ; CNT500M - 1 =0 ? Lénh nhdy c6 diéu kién

GOTO TM3LP ; Lénh nhay khong diéu kién, dé ti€p tuc d€m.

RETURN ; Quay lai sau thdi gian lam cham.

T1S

MOVLW D2’ ; Bat tri thip phan D’2’ vao thanh ghi W.

MOVWF CNTIS ; Chuyén tri c6 trong W vao CNT1M (dia chi 24H)
TM4LP

CALL T5S00M ; Goi chuong trinh con T500M

DECFSZ CNTIS,F ;CNT1S-1=07? Lénh nhiy c6 diéu kién

GOTO TMA4LP : Lénh nhiy khong diéu kién, dé tiép tuc d€m.

RETURN ; Quay lai sau thdi gian lam cham.

« 3 s ok sk sk sk st st sl s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk skoskoskoskok sk ok
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; END of LED flash control processing

« 3 s ok sk sk sk st st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sk sk sl sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskok ok ok
2

END

Sau khi d3 viét xong chuong trinh ngudn trén (1dy ho 12 .ASM), Ban diing trinh MPLAB d€ bién dich ra cic
file: file c6 ho .LST diing d€ ki€m tra 13i, va c6 file ho .HEX, Ban diing trinh WINPIC800 d€ cho nap file
nay vao bd nhé FlashROM cia PIC16F84A. N&éu moi viéc déu tdt dep, nhu viy cong viéc cia Ban da thanh
cong m§y man.

F. Vi€t chuong trinh cho cadc nit nhan.

Né&u trén board thuc hanh Ban ¢6 ding dén c4c nit nhan, nhu hinh sau:

Cdc mit nhd'n trén PortA

45y Trong mach, cdc nit nhdn dit & PortA, viy PortA phdi chon
dinh 1a ngd vao. Cédc dién tré 10K dung treo cdc chan cta
PortA 1én mtic 4p cao. Mdi khi Ban nhin niit nhdn xudng,
chan dé sé bi kéo xudng mic 4p thap. V4i diu hiéu nay,
chiing ta s& cho n6 nhiy d&€n chuong trinh da gin vdi phim.

PortB

Céch viét doan chuong trinh gin v6i 5 nit nhan dit trén
PortA nhu sau:




sk sk sk sk sk stk sk st sk sk skoskoskoskokokoskokoskoskosk

ORG O
GOTO

ORG 4
GOTO

; Pia chi t'ng véGi chitc ning Reset (Reset Vector)
INIT : Nhdy khong diéu kién d&n tén nhan INIT.
; Pia chi @ng véi cdc 1énh ngdt (Interrupt Vector)

INIT

;**************** Initial Process ¥ sk st st stk ks sk stesfesteskeoskeoske ke stk

ORG 5
INIT
BSF

STATUS,RPO

MOVLW H'ff
MOVWF TRISA

CLRF
BCF

TRISB

STATUS,RPO

MOVLW H'ff

MOVWF

PORTB

; Chuyén qua Bank 1.

; Dattri H'FF” hay B’11111111” vao thanh ghi W.

; Chuyén tri c6 trong W vio TRISA dé dinh PortA 13 nga ra.
; Pat tri B’°00000000” vao TRISB d€ dinh PortB 12 nga vao.
: V& lai Bank 0.

; Dattri H'FF” hay B’11111111” vao thanh ghi W.

; Cho xut tri c6 trong W ra PortB.

;**************** Key Scan Process #skskskosdksdoskoskskok stosfo sdoskokskok kol

KEYSCAN
BTFSS
CALL
BTFSS
CALL
BTFSS
CALL
BTFSS
CALL
BTFSS
CALL
GOTO

PORTA,RAQ
PTNO
PORTA,RA1
PTNI1
PORTA,RA2
PTN2
PORTA,RA3
PTN3
PORTA,RA4
PTN4
KEYSCAN

: Néu chan RAO & mifc 4p cao thi nhiy qua 1énh CALL PTNO.

; Néu chan RAO & mtc 4p thap thi goi ra chuong trinh con PTNO.
: Néu chan RA1 & mifc 4p cao thi nhiy qua 1énh CALL PTNI1.

; N&u chan RA1 & mitc 4p thap thi goi ra chuong trinh con PTNI1.
: Néu chan RA2 & mifc 4p cao thi nhiy qua 1énh CALL PTN2.

; N&u chan RA2 & mitc 4p thap thi goi ra chuong trinh con PTN2.
; N&€u chan RA3 & mifc 4p cao thi nhiy qua 1énh CALL PTN3.

; Néu chan RA3 & mic 4p thap thi goi ra chuong trinh con PTN3.
: Néu chan RA4 & mifc 4p cao thi nhiy qua 1énh CALL PTN4.

; Né€u chan RA4 & muc 4p thap thi goi ra chuong trinh con PTN4.
: Quay lai tén nhin KEYSCAN dé& chd nhan phim.

Tém lai, doan chuong trinh ndy sé& 1an lugt cho quét qua 5 phim va chd c6 phim nhin, khi c6 mdt phim nhan
xudng, chan d6 s& xudng mic dp thap, chuong trinh s& cho chay ngay 1énh CALL da gén v6i phim nhan do.



G. Tim hi€u Board thyc hanh ding cho bai 1.

DPé€ hi€u 16 hon cich diing PIC16F84A trong cic ting dung, truSc hét Ban hdy 1am badng mach in va rdp theo
sd dd mach dién nhu hinh sau:

O Zdc Led trén PortB O
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File ngudn .ASM va file .HEX: led_source.zip va led_hex.zip

Tu liéu hoc tip cla trudng day nghé: Pién Tt Thyc Hanh



