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3.7 Ngat (Interrupt)
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Gidi thiéu ngat
- Ngat 1a su xay ra mét diéu kién-su kign lam cho treo
tam thoi chwong trinh trong khi do diéu kién nay
dwoc phuc vu bl moét chwong trinh khac
+ Hg thong duogc dieu khién bang ngat — lam nhieu viéc
dong thoi
* Pa nhiém (vu) dua trén Hardware
» Khbéng c6 hoi vong
» Khi c6 cac su kign cu thé (ngat) xay ra, CPU s&
nhay dén 1 chqug trinh con cu thé — chwong
trinh phuc vu ngat (ISR), xtr ly ngat
» Cong vi§:o muc nén ( & Foreground) véi cdng viéc
muc ngat ( & Background)
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Thuwc thi chwong trinh

Thai gian
—

Chuang trinh chinh

a) Thyc thi chuong trinh khéng c6 ngit.

Thuic thi mdc ngat ISR ISR ISR
4 1 A
* o * ok * ok
v ¥ ¥
Mic nén  |Chtr chinh Chtr chinh Chtr chinh chinh
* @ goi ngat.
b) Thuc thi chudng trinh cé ngat. % - quay vé I ngit.

Hinh 3.36 Thuec thi chuong trinh c¢é ngat va khéng ¢6 ngat.
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Tong quan vé cau tric ngat ctia 8051

Ngdt uu tién thap
Nf.’;jt Llll.l ﬂél‘l Cao ﬂ ]
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IEO e Rl
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o IT! - .
TF1 b & {1
RI =
T\\ e iy . >
L)l/ 5 o "~ .
1 —
Céc cho phép ngit 1 .
Cho phép toan bi Tuan 1 hoi vong ngat™ l

Chdp nhin ngat
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Cac nguon ngat

Bang 3.26 Cdc bit co ngat.

Ngat Co Bit trong SFR
Bén ngoai 0 IEO TCON.1
Bén ngoa1 1 IE1 TCON.3
Timer 1 TF1 TCON.7
Timer 0 TFO TCON.5
Cong noi tiép TI SCON.1
Cong noi tiép RI SCON.0
Timer 2 TF2 T2CON.7 (8052)

Timer 2 ~ EXF2 T2CON.6 (8052)
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Thanh ghi cho phép ngat IE

« Mat na ngat
Bang 3.24 Tém tat thanh ghi cho phép ngat IE (Interrupt Enable).

Bit Ky hiéu Dia chi bit Mé ta (1 = cho phép, 0 = cam)
IE.7 EA AFH Cho phép/eam toan bd.

IE.6 — AEH Khong duge dinh nghia.

[E.5 ET2 ADH Cho phép ngat tir Timer 2 (8052).
IE .4 ES ACH Cho phép ngat cua cong néi tiép.
[E.3 ET1 ABH Cho phép ngat tir Timer 1.

[E.2 EX1 AAH Cho phép ngit ngoai 1.

IE.1 ETO A9H Cho phép ngat tu Timer 0.

I[E.0 EXO0 ASH Cho phép ngat ngoai 0.

« Néu cd nhiéu nguon ngat xay ra?
— Ma hoa wu tien duoc st dung.
— Chi ¢6 2 cap wu tién trong 8051 = Van ¢6 nhiéu ngat co

thé co cung wu tién ngat
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Th tw wu tién ngat

Bing 3.25 Tém tit thanh ghi vu tién ngit IP (Interrupt Priority) .

Bit K¥ hiéu | DPia chi bit | M t3 (1 = mc cao hon, 0 = mic thip hon)
IP.7 — — Khong dude dinh nghia.

IP.6 — — Khong duwde dinh nghia.

IP.5 PT2 BDH Uu tién cho ngit tir Timer 2 (8052).

IP.4 PS BCH Uu tién cho ngit cia cong ndi tiép.

IP.3 PT1 BBH Uu tién cho ngat tit Timer 1.

IP.2 PX1 BAH Uu tién cho ngit ngoai 1.

IP.1 PTO BO9H Uu tién cho ngat tit Timer 0.

IP.O PX0 B8H Uu tién cho ngit ngoii 0.
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Xw ly ngat
Khi ngat xay ra va dwgc CPU chap nhan, chwong
trinh chinh bi ngat quang. Cac hoat dong sau sé&
Xay ra:
— Lénh hién hanh hoan tat viéc thuc thi
— CPU s& cat PC vao ngan xép (dia chi quay vé)
— CPU s& nhay dén ISR khac nhau theo nguén ngit
khac nhau
— PC « dia chi vector ngat (= 3+( # of nguon ngat)*8)
— Thuc thi ISR
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Cac vector ngat

Bang 3.27 Cdc vector ngat.

Ngat Co Dia chi vector
Reset hé théong RST 0000H
Bén ngoai 0 IEO 0003H
Timer 0 TFO 000BH
Bén ngoa1 1 IE1 0013H
Timer 1 TF1 001BH
Cong noi tiép TI hoac RI 0023H
Timer 2 TF2 hoac EXF?2 002BH

10
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To6 chirc bé nhé khi sir dung ngat

BO nhd chuong trinh bén ngoai

FFFFH

0030H
0029H

0000H

LIMP  main

¥ N

> Chuong trinh chinh

- “.ﬂ:} L
Cac diéem vao

} - &
6 5C LBV BT e

11
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Khung chwong trinh dung ngat

ORG 0000H - Diém vao reset
LJMP MAIN
- Cac diém vao ISR

ORG 0030H ; Piém vao chwong trinh chinh
MAIN :
. Chwong trinh chinh bat dau.

Lénh thw nhat nhay dén dia chi 0030H, vira trén
cac vi tri vector ma cac ISR bat dau

12
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Chwong trinh phuc vu ngat cé
kich thwéc nho

Néu chi cé mdt ngudn ngat dwoc st dung, vi du Timer 0, thi c6 thé st
dung khung chwong trinh sau :

ORG 0000H ; Reset

LJMP MAIN

ORG 000BH - Diém vao ISR cho Timer 0
TOISR: . - Bat dau ISR cho Timer 0

RET] . Quay vé chwong trinh chinh
MAIN: : ; Chwong trinh chinh

Néu st dung nhiéu ngat, thi can than, phai bdo dam la chidng bat dau & vi
tri dung va khdng chay 16 sang ISR ké. Vi chi c6 mét ngat dwoc str dung
trong vi du trén, chwong trinh chinh co thé bat dau ngay sau Iénh RETI. 13
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Chwong trinh phuc vu ngat cé
kich thwoc Ion

Thi du lic nay chi xét Timer 0, ¢6 thé s dung khung sau :

ORG 0000H - Diém vao reset

LJMP MAIN

ORG 000BH : Diém vao ISR cua Timer 0

LJMP TOISR

ORG 0030H ; Cac vector ngat tiép theo
MAIN: . ; Chwong trinh chinh
TOISR: . ; Bat dau ISR cho Timer 0

RETI ; Quay vé chwong trinh chinh.

Pé don gian, chuong trlnh cua chung ta s€ chi lam mot viéc luc ban dau Chuong trinh khoi
dong timer, cong ndi tiép va cac thanh ghi ngit cho thich hop va roi khong lam gi ca.
Cong viéc hoan toan dugc lam trong ISR. Sau cac 1énh kho1 dong, chuong trinh chinh
chtra 1énh sau :

HERE: SJMP HERE
hay dang viét gon nhuw sau:
SIMP §$
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a) Ngat timer

» Ngat timer xay ra khi cac co tran TFx
duwoc bat len mot

» C0 tao ra ngat nay dwoc xéa bang phan
ctrng khi CPU chuyen dén chwong trinh
phuc vu ngat (ISR)

15
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Thi du: Tao séng vudng bang ngat ctiia Timer

Céac ngat clia Timer xay ra khi cac thanh ghi timer
TLx/THx tran va dat co bao tran Ién 1 (TFx). Ta co
chwong trinh nhw sau:

[

Dia chiMa may  Dong Nhéan Lénh Chu thich
lénh
0000 5 ORG  0000H
0000 020030 6 LJMP MAIN
000B 7 ORG 000BH
000B B290 8 TOISR: CPL P1.0
000D 32 9 RETI
0030 10 ORG  0030H
0030 758902 11 MAIN: MOV TMOD, #02H
0035 T7HBCCE 12 MOV  THO, #-50
0036 D28C 13 SETB TRO
0038 ThHhAB82 14 MOV IE, #82H
003B 8OFE 15 SIMP §
16 END

16
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Phan tich CT Tao séng vudng bang ngat Timer

Ngay sau khi reset, PC dwoc nap tri 0000H.

Lénh dau tién dwoc thwe thi LIMP MAIN ma ré nhanh bd qua ISR cua
Timer 0 dén dia chi 0030H trong b6 nhd ma.

Ba I&nh ké (cac dong 11-13) khé&i tri Timer 0 ché dd 2 tran sau 50 ps.
Lénh MOV IE, #82H cho phép ngat cta Timer 0. DT nhién tran th(r nhat
sé khéng xay ra trong vi co tri hoan & cac Iénh khai tao tri...

Cw sau 50 us mét ngat xay ra; chwong trinh chinh bi ngat va ISR (cla
Timer 0) thwe thi. ISR nay dao trang thai bit cdng va quay vé chuong

trinh goi nd (vong 1ap tai chd) va tiép tuc nhw vay véi 50 ps ké.

Chu y la c& timer TF0 khéng bi x6a bang phan mém. Khi cac ngat
dwoc cho phép, TF0 tw dong bi x6a bang phan ctrng khi CPU chi
dén ngat.

Tinh c& dia chi quay vé trong chwong trinh chinh 1a dia chi ca |énh
SJMP. Pia chi dwoc cat vao ngan xép bén trong trwdc khi chi dén mai
ngat va dwoec lay lai tr ngan xép khi thwe thi 1énh RETI & cudi ISR. Vi SP
da khéng dwoc khdi tao tri, do d6 mac nhién né cé gia tri reset 1a 07H.
Tac vu cat (PUSH) dé dia chi quay vé trong cac 6 nhé RAM ndi 08H (PCL
= byte thap ctia PC) va 09H (PCH = byte cao cua PC). 17
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Thi du: Tao hai séng vuéng diing ngat (1/2)

Viét chwong trinh ding cac ngat dé tao ra cac séng vuéng dong thoi
7 KHz va 500 Hz & cac chan P1.7 va P1.6.

Bai giai.

Cau hinh phan ctrng véi nhitng dinh thi cho cac dang séng mong
muon dwoc cho trona hinh sau:

P17 - J B j =

2ms

P1.6 > lms

2| 500 Hz

Hinh 3.39 Dang séng 7 KHz va 500 Hz. 18
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Thi du: Tao hai song vudng diing ngat (2/2)

e ——— mm —————

Dia chiMa may Dong Nhan Lenh Chu thich
lénh
0000 b ORG  0000H
0000 020030 6 LJMP MAIN
000B 7 ORG  000BH
000B 02003F 8 LJMP TOISR
001B 9 ORG  001BH
001B 020042 10 LJMP TI1ISR
0030 11 ORG  0030H
0030 7bH8912 12 MAIN: MOV TMOD, #12H
13
0033 T7H8CB9 14 MOV  THO, #-71
0036 D28C 15 SETB TRO
0038 D28F 16 SETB TF1
003A THAS8BA 17 MOV IE, #8AH
003D 8OFE 18 SJMP §
19 :
003F B297 20 TOISR: CPL P1.7
0041 32 21 RETI
0042 C28E 22 TI1ISR: CLR TR1
0044 T758DFC 23 MOV  THI1,#HIGH(-1000)
0047 7H8B18 24 MOV  TL1 #LOW(-1000)
004A D28E 25 SETB TR1
004C B296 26 CPL P1.6
004E 32 27 RETI

28 END
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Ngat timer

VD: Tao séng vudng c6 tan so 100Hz trén chan
P1.2, duty cycle = 25% dung ngat timer 1,
XTAL = 6MHz

20
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b) Ngat cong nadi tiép

- Ngat cong ndi tiép xay ra khi cac cd ngat
Tl hoac Rl dwoc bat |én 1
- Ngat phat xay ra khi truyén xong mot ky tw
vira dwoc ghi vao SBUF (TI=1)
* Ngat thu xay ra khi mét ky tw d& nhan xong va
dang doi trong SBUF dé duwoc doc (Rl = 1)
- C& gay ngat clia cong ndi tiép (Rl hoac TI)
khdng dwoc x6a bdi phan clrng ma phai
dwoc xéa bang phan mém

21
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b) Ngat cong noi tiép
Thi du: Xuat ky tu bing ngit
Viét chuong trinh bang cdch dungngit dé lién tuc phat bé ma ASCII (ngoai trir
cac ma diéu khién) dén thiét bi dau cudi gn ¢ cong noi itép 8051.
Bai gidi.
Trong b ma ASCII ¢6 95 ma do hoa (20H dén 7EH) va 33 ma diéu khién (00H
dén 1FH, va 7FH). Ta ¢6 chuong trinh nhu sau
ORG O
LJMP MAIN
ORG 0023H
LJMP SPISR
ORG 0030H
MAIN: MOV TMOD, #20H
MOV  THI1, #-26
SETB TR1
MOV  SCON, #42H

MOV A, #20H
MOV IE, #90H
SIMP $

SPISR: CJNE A, #7FH, SKIP
MOV A, #20H
SKIP: MOV SBUF, A

INC A
CLR TI
RETI

END
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Ngat cong ndi tiép

VD: Viét chuong trinh nhan moét ky tuw ASCII tu
cong nd1 tiep, toc do baud 9600bps, XTAL =
12MHz, SMOD =1

23
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c) Ngat ngoai

» Céc ngat ngoai dworc tao ra khi cé canh xudng
hoac murc thap trén chan /INTO hoac /INT1

« Suw lwa chon ngét tich cwc theo canh hay muc
duwoc lap trinh qua bit ITO hay IT1 trong TCON

NTO (b - | ol INTI ”,-m[ |
| L ]

Ly aac il
- Céc cO tao ngat |a cac bit IEO va IE1 trong
TCON
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12/7/201°

Thi du: Mach diéu khién 1o
Hay st dung ngét 8051 dé thiét k& mach diéu khién 1o giit cho nhiét do trong
nha ¢ 20°C £ 1°C.
Bai giai.
Giao tiép sau dugce gid st cho thi du nay. Solenoid d& ON/OFF (md/t4t) 1o duge
noi vao P1.7 sao cho
P1.7 = 1 dé c&p néng lugng cho solenoid (10 ON)

- 8051
HOT =0 néu T>21°C — INTO
1= bat 16 (ON) néuT <19 °C
o PR 0 - 6t 10 (OFF) néu T>21°C
COLD =0 néuT<19°C —INT1
T=21°C , "\

T=20°C
T=19°C z AN

HOT

COLD

P1.7

25
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EXOISR:

EX1ISR:

MAIN:

SKIP:

ORG
LJMP

CLR
RETI
ORG
SETB
RETI
ORG
MOV
SETB
SETB
SETB
JB
CLR
SJMP
END

0
MAIN

P1.7

0013H
P1.7

30H

IE, #58H
ITO

IT1

P1.7

P3.2, SKIP
P1.7

$

: vector EXT 0 ¢ 0003H
- tat 1o (OFF)

: bat 1o (ON)

. cho phép ngét ngoai
; kich canh xudng

. tat 10 (OFF)
‘néu T > 21 °C thi
. tat 1o (OFF)

: ldp tai cho

26
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