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IG'1 THIEU NOI DUNG:
NGAT ( INTERRUPT)

3.2.1. T6 chirc ngat
3.2.2. Xtr ly ngat

3.2.3. Thiét ké chwong trinh ding cac ngat

3.2.4. Chwong trinh rng dung ngat

O KHAI NIEM NGAT

CONNGUOI VI DiEU KHIEN

BPang xem youtube Pang thuc hién céng viéc gi dé

Su kién ngét xuét hién (ngat ngoai, timer

Dién thoai goi dén tran, uart...)

1. Dirng xem youtube 1. Dirng codng viéc dang lam

2. Lam cong viéc twong (’ng v&i sw

2- Nohe Sign thael kién ngét (trinh phuc vu ngét)

4. Quay IaiLiht,vc hién coéng viéc dang

3. Quay lai coi youtube tiép lam trwéc khi ngét xuét hién

» Ngat (Interrupt) la viéc xay ra mét diéu kién (mét sw kién) lam cho chwong
trinh dang thuwc thi (chwong trinh chinh) bi tam dirng dé quay sang thwece thi
mét chwong trinh khdc (chwong trinh xi& ly ngat) réi sau d6 quay tré vé
thuee thi tiép chwong trinh dang bi tam dieng.
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Thoi gian

Main program
(Thuc thi chucng trinh khong ¢6 ngit)

Thuc thi &
mifc ngat

Thuyc thi &

S +|Main|
muc nén

Thoi gian
adigas | *  Ngit.
#% Trd vE tir 1&nh ngdt.

(Thyc thi chudng trinh cé ngit)

b

3.2.1. T6 chirc ngat 0 Cac ngudn ngit:

ATB9IC51 Ngat do tin hiéu ngoai 0

Ngat do tin hiéu ngoai 1

Cau trac chan IC 89C51
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Loai ngdrt % i i tri ctia bit trong
cac thanh ghi
Ngit ngoai O TCON.1
Ngit ngoai 1 TCON.3
Ngit Timer 1 TCON.7
Ngit TimerO0  —» TCON.5
Ngit port noi tiép —= RI SCON.O
Ngit port n8i tiép —» TI SCON.1

> Mot ngat xay ra thi c& ngat twong trng sé dwoc set bang 1

 » Khi ISR ctia cua ngat dwoc thwe thi thi c& ngat twong (ng

sé tw dong bi x6éa ve 0 bang phan cirng (ngoai trtv co’ ngat
Rl va Tl phai dwoec x6a vé 0 bang phan mém).

)—Bit
1 0

‘ | | IE: Interrupt Enable Register
AF AE AD AC AR AA A9 A8
EA ES EXI Exo  Plachibit HEX)

ET1 ETo L‘( K¥ hi¢u A

EXO0: Enable External Interrupt —Cho phép ngdt ngoai0,

ETO: Enable Timer Interrupt — Cho phép ngit Timer 0.
EX1: Enable External Interrupt — Cho phép ngit ngoai 1.
ET1: Enable Timer Interrupt — Cho phép ngdt Timer 1.

' ES: Enable Serial Interrupt — Cho phép ngéit port ndi tiép.

» EA: Enable All Interrupr — Cho phép (41 ¢d cic ngil.

Luu : Cho phép khi bit = 1 Ca'm khi bit= 0

> Thanh ghi cho phép ngat (IE: Interrupt Enable): chiva céac
bit dung dé cho phép hodc cdm cac ngat hoat dong
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QO Thanh ghi wu tién ngat (IP):

'—Bil
7 6 5 4 3 2 0
| X | X | X | | | | | | IP: Interrupt Priority Register
BF BE BD BC BB BA B9 BS§
PS PX1 pxo  Piachibit (HEX)
PT1 PTO L‘j K)‘- hig¢u
(3

PXO: Priority External Interrupt — Uu tién cho ngdt ngoai 0.

PTO: Priority Timer Interrupt — Uu tién cho ngdt Timer 0.
PX1: Priority External Interrupt — Uu tién cho ngdt ngoai 1.
PTL: Priority Timer Interrupt — Uu tién cho ngdt Timer 1.

= PS: Priority Serial Interrupt — Uu tién cho ngiit port n&i tiép.

Luu y: Uu tién & mic cao khi bit =1
Uu tién & mitc thip khi bit= 0

> Thanh ghi wu tién ngat (IP: Interrupt Priority): chira cac bit
dung dé thiét 1ap mirc do wu tién cho tievng ngat riéng ré.

b

>  Khai niém wu tién ngat gitp 8051 giai quyét van dé
hai tin hiéu ngat xuat hién déng th&i va van dé mét tin
hiéu ngat xuat hién trong khi mét ngat khac dang
dwoc thuce thi.

Cau hoi:
Néu c6 hai hay nhiéu tin hiéu ngat c6 mire wu tién giéng
nhau xudt hién déng thoi, khi dé 8051 sé xtrly ra sao ?

m=) Chudi vong ngit theo thir tw
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O 0O Thi tw chudi vong ngat
(Interrupt Polling Sequence):

Ngat port
noi tiep

IE register IP register /p‘\_ High

o o priority

Low
priority

Interrupt
—— polling
sequence

Interrupt _|
Enable

|
Global / ¥<» Accent

Interrupt Interrupt
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3.2.2. Xt ly ngat
Qui trinh x ly ngat:
v/ Hoan tAt viéc thwe thi 1&nh hién hanh.

v’ Gia tri cua bd dém chwong trinh PC dworc cat gite vao Stack (chinh la dia chi cua
Iénh tiép theo trong chwong trinh chinh).

4 Trang thai ngat hién hanh dwoc Iwu gitr lai.
v/ Cac yéu cau ngat sé bj ngan lai.
v’ Pia chi ctia chwong trinh phuc vuc ngat trong tbng sé dworc nap vao bd dém
chwong trinh PC.

? - ¥'Bét dau thwe hién chwong trinh phuc vu ngat ISR.
Trong chwong trinh phuc vu ngat luon két thic bang 1énh RETI. Khi gap Iénh RETI
thi CPU sé lay lai dia chi cda lénh tiép theo trong ngén xép tra lai cho thanh ghi PC
dé tiép tuc thwe hién cac cong viéc tiép theo cua chwong trinh chinh.

b

O Céc vecto ngat:

> Vecto ngat la dia chi bat dau ctia chwong trinh phuc vu
ngat (ISR) cua ngat twong trng.

4 .

Loqi ngdt Co ngat Dia chi cua

vecto ngdt
Reset hé thong RST — 0000H
Ngdt ngoai 0 IEO — 0003H
Ngiat Timer 0 ITO — 000BH
Ngit ngoai 1 IEl — O0013H
Ngit Timer 1 ITI — 001BH
Ngdt port noi ti€p — RI hoac TI — 0023H
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3.2.3. Thiét ké chwong trinh dung céac ngat

Q Thiét ké cac chwong trinh ISR
kich thwéc nhé:

* Pieu kién: Khi ISR c6 kich
thwée khong qua 8 byte.

» ISR dwore viét trong pham vi
diém nhap twong rng cta n6
trong boé nh& chwong trinh

l\o b

O Thiét ké cac chwong trinh ISR kich thwéc 1on:

* Piéu kién: Khi ISR c6 kich thwée vweot qua 8 byte.

» ISR khong thé viét vao diém nhap twong trng ctia nd trong
boé nhé chwong trinh (vi kich thwéc diém nhap chi c6 8 byte)
vay nén phai chuyén ISR nay dén mét noi khac trong bd nhé
chwong trinh hoéac c6 thé viét lan qua diém nhap cua ISR ké
tiép (néu ISR d6 khong str dung).
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0000H ;Diém nhip cia reset hé thong

MAIN

bOOBH : Pi€m nhip cho ISR cta Timer 0

TOISR

0013H ;DPiém nhip cho ISR clia ngit ngoii

EXIISR

0030H :DPiém nhip cha chwdng trinh chinh
e memeimemmemeees 5 ChU'ONE trinh chinh bit diu

ceeeeeeiememimieme 1 ISR ctia ngdt Timer 0

RETI
EXIISR: ... 2 ISR ctia ngdt ngoaill

RETI
END

Vi du_1: Viét chieong trinh stk dung Timer 0 vi cde ngat dé tao ra mot séng vuéng cé tan sé 10
KHz trén chdn P1.0, fo,, = 12MHz)|

— 100 pg ——»
50 s >
P14
@051) | 10KHz
ORG 0000H :Piém nhap reset.
LJNMP MATN :Nhay qua khoi cac vecto ngat.
ORG 000BH :Piém nhap ISR cua Timer 0.
TOISR: ISR cua Timer 0.
CPL P1.0 :Lay bu.
RETI :Két thiic ISR cua Timer 0.
ORG 0030H :Piém nhap churong trinh chinh.
MAIN: :Chirong trinh chinh bat dau.
MOV TMOD, #02H :Chon ché do 2 cho Timer 0.
MOV THO, #(-50) :Binh thoi 50us.
SETB TRO :Cho Timer 0 hoat dong.
MOV IE. #82H :Cho phép ngit Timer O .
SJIMP S :Khéng lam gi (nhay tai cho).
END :Két thuie churong trinh.
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[ T

Vidu 2 Ngit ngodi kich khéi mike thap - Cho mach dién nhwe hinh vé. Chan INTO\ diroe noi voi
mgt cong tde binh thiromg 6 mikc cao, moi khi chdn néy cé mire thdp (nhdn cong tdc) thi diéu khién bt
LED (binh thwong thi LED tit). Khi LED dd dioc bt thi phai sang trong mét khoang thoi gian (vai
tram us) triede khi tcit, khi cong tdc dwroc nhan va giir thi LED phadi sdng lién tuc.

8051

- g
12MHz e
]

P1.3

330
+Vee

i @,@

Kich mte thdp

0000H ‘Diém nhap reset. _
MAIN :Nhay qua kho1 céc vecto ngat.
0003H :Diem nhap ISR ngat ngoai 0.
P1.3 :Bat LED.
R3, #255 :Thot gian LED duy tri trang thai sang 1a
R3,S :255. Tachine-
P1.3 .Tat LED. _
K¢t thuc ISR cua ngat ngoai 0.
0030H :Diém nhap chwong trinh chinh.
.Chuong trinh chinh bit dau.
TCON.0 :Ngat ngoai 0 kich kho1 nnire thap.
IE, #81H :Cho phép ngat ngoai 0.
$ :Khong lam gi (nhdy i cho).
:Két thue chuong trinh

10
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N

Vi du 3 Ngdt ngoai kich khei canh am - Cho mach di¢n nhie hinh vé. Chdan INT0\ dwoc néi voi
mot cong téic binh thiomg & mire cao, méi khi chan nay 6 sir chuyén trang thai fir miec cao xuong mirc
thdp (nhdn cong tdc) thi diéu khién bt LED (binh thiomg thi LED tdt). Khi LED da dwoc bat thi phdi
sang trong mot khoang thoi gian (vai trdm us) triede khi tit, khi cong tdc diroc nhdn va giik thi LED

\ khong diwroc sdang lién tuc.

8051

I

12 MHz
g =

P13

+Vee

INTO
A

Kicle egnth dm

0000H ‘Diém nhap reset.
MAIN :Nhay qua khoi cac vecto ngat.
0003H :Diem nhap ISR ngat ngoai 0.
P1.3 :Bat LED.
R3, #255 :Thot gian LED duy tri trang thai sang la
R39 S :25,5-T}Iachme-
P1.3 :Tat LED.
:Ké:r thiic ISR ctia ngit ngoai 0.
0030H :Diém nhap chwong trinh chinh.
:Chwong trinh chinh bét dau.
TCON.0 ‘Ngit ngoai 0 kich kho1 canh am.
IE, #81H :Cho phep ngit ngoai 0.
$ :Khong lam gi (nhay tai cho).
:Ket thue chuwong trinh
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