Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

CHUONG 4 ‘
HOAT PONG CUA BO PINH THOI
(TIMER)

L. MO DAU:
B6 dinh La chudi cdc FF (mdi FF 1a 1 mach chia 2).
thoi 4 Ngo vao: nhin tin hi€u xung clock tu ngu6n xung.
(TIMER) \ Ng6 ra: truyén tin hiéu xung clock cho FF bdo tran (cd tran).
f: tan sO 5 vao.
B6 dinh thai n bit | - AnSOXURENEO VAo
! IN (n ting) OUT 22" £/2™ tan s6 xung ngo ra.

n: s lugng FF trong bo dinh thai.

e Tén sb: tan s xung ngd ra bang tan sb xung ngd vao chia cho 2.
e Gia tri: gia tri nhi phan trong cac FF cua by dinh thoi 1a s6 dém cua cac xung clock tai ngd vao
tur khi bo dinh thoi bat dau dem.

e Tran: xay ra hién twong tran (co tran = 1) khi s6 dém chuyén tir gia trj 16n nhit xudng gia tri
nho nhat cua bo dinh thoi.
Vi du: B dinh thoi 16 bit (chira 16 FF bén trong).

v Jiv
o Tansd: fOUT 216 65536

o Gia tri: sb dém‘nam trong khoang 0 (0000H) — 65535 (FFFFH).
o Tran: co tran bang 1 khi s6 dém tir FFFFH chuyén xuéng 0000H.

Hinh minh hoa don gidn hoat dong cua bd dinh thoi 3 bit:

D SET Q L D SET Q Flag

>

DSETQ
>

Clock —C>

CLR 6 CLR 6

MSB

Q B
Q Cd tran dugc set
- khi bd dinh thdi
: Q,Z bi tran (s6 dé€m
S6 dém 1] 1 2 3 4 5 6 7 0 t 7 xu6ng 0)

Flag ‘\/
Hinh 4.1.1: B6 dinh thoi 3 bit. (a) SO do logic. (b) Gidn d6 thoi gian.

Hoat dong cta mdt bd dinh thoi 3 bit don gian dugc minh hoa trong hinh trén. Mdi mot tang 1a D
FF kich khéi canh am hoat dong nhu mdt mach chia 2 do ta ndi ngd ra Q v6i ngd vao D. Flipflop co
(Flag FF) 1a mét mach chdt D duge set bang 1 boi tang cudi cta bd dinh thoi. Gian d6 thoi gian cho
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

thay tang thi nhat (Qy) chia 2 tan sb xung clock, tang thir hai (Q,) chia 4 tan s6 xung clock, ... S6 dém
dugc ghi ¢ dang thap phan va duoc kiém tra d& dang bang cach khao sat trang thai cua 3 ﬂlpﬂop Vi
du, s6 dém 1a 4 xuét hién khi Q, =1, Q, = 0, Q, = 0. Céc flipflop & trén 1a cac flipflop tac dong canh
am (nghia la trang thdi cua cdc flipflop sé thay doi theo canh dm ciia xung clock). Khi s6 dém tran tir
111 xudng 000, ngd ra Q, c6 canh 4m lam cho trang thai cua flipflop ¢ d6i tir 0 1én 1 (ngé vao D ciia
flipflop nay luon luon o logic 1).

c6 2 bod Dung dé d€m su kién (d€m s& xung).

Chip 8051 4 Diing d€ dinh mdt khodng thdi gian.
dinh thoi Dung dé€ tao t6c @6 baud cho port ndi ti€p.

e Ung dung dinh thoi gian (TIMER): b6 dinh thoi duogc lap trinh sao cho s& tran sau mot khoang
thoi gian da qui dinh va khi d6 co tran ctia b dinh thoi s€ bang 1.
e Ung dung dém sw kign (COUNTER): d¢ xac dinh s lan xuat hién ctia mot kich thich tir bén
ngoai t&1 mot chan cua chip 8051 (kich thich la sw chuyén trang thai tir 1 xuong 0).
o Ung dung tgo toc dp baud cho port néi tiép: xem thém trong chuong “Chwong 5: Hoat djng
port noi tiép.”.
TCON: Di€u khié€n bo dinh thdi.
TMOD: Chon ché& dd cho bo dinh thdi.
Thanh ghi chic ndng /7 1y . Byte thap cita bo dinh thdi 0.
dac bi€t cua bo dinh . .
thai TL1: Byte thap cua bo dinh thdi 1.
THO: Byte cao clia bd dinh thai 0.
THI1: Byte cao ctia bd dinh thai 1.

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

II. THANH GHI CHE PO PINH THOI (TMOD):
e Thanh ghi TMOD (Timer Mode Register) chira cac bit dung dé thiét 1ap ché do hoat dong cho bd
dinh thoi 0 va bo dinh thoi 1.
e Thanh ghi TMOD duoc nap gia tri mot lan tai thoi diém bat dau cua chuong trinh dé qui dinh
ché do hoat dong cua cac bd dinh thoi.
e Céu trac thanh ghi TMOD:

Bit

76543210
L1111 111 ]TMOD: Timer Mode Register

|—> MO: Bit chon ché& d6 hoat dong cho bo dinh thdi. 0

Y

M1: Bit chon ché& d6 hoat dong cho bo dinh thdi.

C/E: Bit chon chifc ning d&€m hoic dinh thdi.
C/T=1: B dinh thdi 12 bo d&m (Counter).
C/T=0: B6 dinh thdi 1a bd dinh khodng thgi gian (Timer).

Y

Y

GATE: Bit diéu khién céng.
GATE=0: B9 dinh thsi hoat dong khi bit TRO=1 (diéu khién
bing phin mém).
GATE=1: B9 dinh thdi hoat dong khi chan INTO\=1 (diéu
khién biing phin cing).

Y

MO: Bit chon ché& dd hoat dong cho bd dinh thdi.
M1: Bit chon ché& d6 hoat dong cho bo dinh thdi.

C/T: Bit chon chifc ning d&&m hoic dinh thdi.
C/T=1: B0 dinh thdi 12 bd d€m (Counter).
C/T=0: B dinh thdi 1a bd dinh khodng thdi gian (Timer).

\

» GATE: Bit diéu khién c6ng.
GATE=0: B0 dinh thdi hoat dong khi bit TR1=1 (diéu khién

Hinh 4.2.1: bing phan mém).
Thanh ghi chon GATE=1: Bo6 dinh thdi hoat dong khi chan INTI\=1 (diéu
ch& d6 dinh thdi. khién biing phan ciing).

e Céc ché d6 hoat dong cia bd dinh thoi:

M1 M0 Ché€do Mo ta

0 0 — 0 — Ch& do dinh thdi 13 bit.

0 1 — 1 — Ch& do dinh thdi 16 bit.

1 0 — 2 — Ché& do dinh thdi 8 bit ty ddng nap lai.
1 1 — 3 — Ché& do dinh thdi chia xé.

Hinh 4.2.2: Cédc ch€ do dinh thoi.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
e Vidu I: Cho biét gia tri can nap cho thanh ghi TMOD dé . ‘ ‘
o Timer 0: 1a bg dinh thoi gian 16 bit, dugc diéu khién bang phan mém (bit TR0).
o Timer 1: 1a bd dém xung 13 bit, dugc diéu khién bang phan cimg (chdn INT1).

Phan tich:

(1): Ché d6 16 bit. =  MI=0,M0=1.
(2): B6 dinh thoi gian. = C/T =0.

(3): Diéu khién bang phan mém. = GATE =0.

(4): Ché d6 13 bit. =  MI1=0,M0=0.
(5): B6 ¢ém xung. =  C/T =1.

(6): Diéu khién bang phan ctng. = GATE = 1.

Timer 1 Timer 0

\
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD|1]1]0(0|0]0]0]1]|=C1H
NBEN— 44— ANFAN2N_|—
Tu d6 ta co: (TMOD) = 11000001B = C1H.
e Vidu 2: Cho biét gia tri can nap cho thanh ghi TMOD dé
o Timer 0: khong str dung. ‘ o ‘ .
o Timer 1: 1a bg dinh thoi gian 8 bit tu nap lai, dugc diéu khién bang phan mém (bit TR1).

Giai
Phan tich:
(1): Khong st dung. = M1 =0,M0=0.
(2): Khong su dung. = C/T =0.
(3): Khong st dung. = GATE =0.
Do Timer 0 khéng sir dung, nén ta cé thiét lap né ¢ bat cir ché do nao. Thong thuwong dé
déddng ta nén cho: GATE=0, C/T =0, M1 = 0 va M0 = 0.
(4): Ché do 8 bit ty dong nap lai. =  Ml=1,M0=0.
(5): B dinh thoi gian. =  C/T =0.
(6): Diéu khién bang phan mém. = GATE = 0.

Timer 1 Timer 0

N
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD |0(0|1(0]0]|0]|0]0]|=20H
NN f— AFA2N | —

Tt do ta co: (TMOD) = 001000008 = 20H.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidy 3: Cho biét (TMOD) = ASH. Hay cho biét ché d6 hoat dong ctia cac Timer 0 va Timer 1.
Gidi
Ta c6: (TMOD) = A5H = 10100101B.
Timer 1 Timer 0

\/
CIT MO CIT MO
Gatey M1 yGatey M1 y
TMOD|[1]0]1]0]j0]1]0]|1]|=A5H
N5 N—GJ— AN3JFAIA |

Giai thich:
MI=1,M0=0. =  (4): Ché d6 8 bit ty dong nap lai.
C/T =0. = (5): Bo dinh thoi gian.
GATE = 1. = (6): Biéu khién bang phan ctng.
Ml=0,MO=1. =  (1): Ché d6 16 bit.
C/T =1. = (2): Bo dém xung.
GATE = 0. = (3): biéu khién bang phan mém.
Tur do ta co:

o Timer 0: 1a bd dém xung 16 bit, dugc diéu khién bang phan mém (bit TRO). -
o Timer 1: 1a bg dinh thoi gian 8 bit tu nap lai, dugc diéu khién bang phan cung (chdn INT1).
e Vidy 4: Cho biét (TMOD) = 21H. Hiy cho biét ché do hoat dong ctia cac Timer 0 va Timer 1.
Ta c¢6: (TMOD) = 21H = 00100001B.
Timer 1 Timer 0

\/
CIT MO CIT MO
Gatey M1 yGatey M1 y

TMOD|0|0|1]0|0]0]0]|1]|=21H

NGNENA_4 AZAIAN_{_~

Giai thich:
MI=1,M0=0. =  (4): Ché d6 8 bit ty dong nap lai.
C/T =0. = (5): B dinh thoi gian.
GATE =0. = (6): Diéu khién bang phan mém.
Ml=0,M0=1. =  (1): Ché d6 16 bit.
C/T =0. = (2): Bo dinh thoi gian.
GATE = 0. = (3): Piéu khién bang phan mém.
Tur do ta co:

o Timer 0: 1 bo dinh thoi gian 16 bit, dwoc diéu khién ]aéng Qhe“ln‘mém (bit TRO).
o Timer 1: 1a bd dinh thoi gian 8 bit ty nap lai, dugc di€u khién bang phan mém (bit TR1).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

III. THANH GHI PIEU KHIEN DPINH THOI (TCON):
e Thanh ghi TCON (Timer Control Register) chia cac bit dung dé diéu khién va bdo trang thai
ctia bo dinh thoi 0 va bo dinh thoi 1.
e Céu trac thanh ghi TCON:

’—Bit
7 6 5 4 3 2 1 0

TCON: Timer Control Register

8F 8E 8D 8C 8B 8A 89 88

TF1 TR1 TFoO TRO IE1 IT1 IE0 IT0

Dia chi bit (HEX)
L Ky hi¢u
Bit diéu khién chon ki€u tdc dong ciia tin hiéu ngit
ngoai 0.
IT0=0: Ngit ngoai 0 kich kh&i miic thap.
ITO=1: Ngit ngoai 0 kich kh&i canh dm.

L » CJ ngdtngoai 0.
(IEO=1: khi tin hiéu ngit xuat hién tai chan INTO\)

L Bit diéu khién chon ki€u tic dong ciia tin hiéu ngit
ngoai 1.
IT1=0: Ngit ngoai 1 kich khdi mitc thap.
IT1=1: Ngidtngoai 1 kich kh&i canh dém.

L » C3ngidtngoai l.
(IE1=1: khi tin hiéu ngdt xuat hién tai chan INT1\)

» Bit diéu khién hoat dong ctia Timer 0.
(TRO=0: Timer 0 dirng, TRO=1: Timer 0 chay)

» C§ tran ctiia Timer 0 (TFO=1: Timer O bi tran).

» Bit diéu khién hoat dong cla Timer 1.
(TR1=0: Timer I dimg, TR1=1: Timer 1 chay)

» C§ tran ciia Timer 1 (TF1=1: Timer 1 bi tran).

e Luuy: Céc bit IT0, IT1, IE0, IE1 khong ding dé diéu khién céc b dinh thoi. Cac bit ndy duoc
dung deé phat hi¢n va khdi dong cac ngat ngoai. Viéc thdo ludn cac bit nay s€ duoc trinh bay
trong “Chwong 6: Hoat dong ngat.”.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

IV. CAC CHE PQ PINH THOI VA CO TRAN:
1. Ché dé dinh thoi 13 bit (Ché dé 0):

TFx THx TLx Timer
-] its its cloc
(8 bits) | (5 bits) lock
ngzgow x=0,1: Bo dinh thi 0, 1.

Timer clock: Xung clock cho bo dinh thdi.
Overflow flag: C& tran.

Ché d6 0 (Mode 0):
e Ché d dinh thoi 13 bit.
e Sir dung 8 bit cuia thanh ghi THx va 5 bit thip ctia thanh ghi TLx dé tao ra bo dinh thoi.

e 84 dém: 0000H — 1FFFH nghia 1a tir 0 — 8191. Thoi gian dinh thoi: tr 1. Trmer = 2" Trimer
nghia 1a t0r 1. Trymer = 8192. Trimer-

e Thanh ghi THx va TLx chura gié tri cua bd dinh thoi.
e Khi c¢6 xung clock, bo dinh thoi bdt dau dém lén tir gid tri chira trong THx/TLx.
e Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir IFFFH sang 0000H va viéc dém s& tiép tuc

dém lén tr gid tri 0000H.
MODE 0

_|
o x osc.
AE;E ——

1112
b
THO TLO
o ¢ a1 T
NTO I | — | Timer0:0-8191 |
[:: .ll .l.l )
v '

Kién tric ciia Timer 0 6 ché dé 0 (Mode 0).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

2. Ché d dinh thoi 16 bit (Ché dp I):

— THe TLx Timer
clock
fl
OVEZ gOW x =0, 1: BO dinh thdi 0, 1.

Timer clock: Xung clock cho by dinh thdoi.
Overflow flag: C§ tran.

Ché d6 1 (Mode 1):
e Ché d6 dinh thoi 16 bit.
e Su dung thanh ghi THx va TLx dé tao ra bo dinh thoi.
e 86 dém: 0000H — FFFFH nghia 13 tir 0 — 65535. Thei gian dinh théi: tr 1. Trimer — 2" Ttimer
nghia 13 tr 1. Trymer = 65536.Trjmer.
e Thanh ghi THx va TLx chura gié tri cua bo dinh thoi.
e Khi c6 xung clock, bd dinh thoi bdr dau dém Ién tir gid tri chira trong THx/TLx.
e Xay ra tran (co tran TFx=1) khi s6 dém chuyén tir FFFFH sang 0000H va viéc dém sé tiép tuc

dém lén tr gid tri 0000H.
MODE 1

-
ml_f 0SC.
_|

112
TRO
v
THO TLO
o9 —ton <" (LTI (T
T l e — | Timer0:0- 65535 |
E: .il l.l )
i P
vl ¥ |

Kién tric ciia Timer 0 6 ché dj 1 (Mode 1).

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

3. Ché d6 dinh thoi 8 bit tw nap lai (Ché dj 2):

TFx | TLx  |e— limer
clock
Overflow J { }
flag x =0, 1: BO dinh thdi 0, 1.
THx Timer clock: Xung clock cho b6 dinh thdi.
Overflow flag: C§ tran.
Ché 6 2 (Mode 2):

e Ché do dinh thoi 8 bit tu nap lai.

e Sur dung thanh ghi TLx dé tao ra bo dinh thoi.

e 86 dém: 00H — FFH nghia 13 tir 0 — 255. Théi gian dinh thoi: tir 1. Trine — 2% Trimer nghia 13
tu l-TTimer —> 256.TTimer.

e Thanh ghi TLx chtra gia tri cia bo dinh thoi va thanh ghi THx chta gia tri s& duoc dung dé nap
lai cho bd dinh thoi.

e Khi c6 xung clock, bd dinh thoi bar dau dém Ién tir gid tri chira trong TLx (THx khong thay doi
gia tri).

e Xay ra tran (co tran TFx=I) khi s6 dém chuyén tir FFH sang 00H, dong thoi gid tri trong THx
sé dwrge nap vao TLx va viée dém sé tiép tuc dém lén tir gid tri chira trong thanh ghi TLx (gid tri

nay bang véi gid tri ciia THx,).
MODE 2

v

L)

112 THO
TRO || | | || | ||
X TLO
Tog 9§ S f”‘l"’
i &
INTO (] ' ' Timer0 : 0 - 255
A | =
L |
| EE I GATE

Kién tric ciia Timer 0 6 ché dp 2 (Mode 2).

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

4. Ché do dinh thoi chia xé (Ché dé 3):

<« TH1 TLA Timer
clock

TFO |le—— TLO |e—  Timer
clock

TF1le—— |  THO |e— /12Fqsc

Overflow x =0, 1: Bo dinh thdi 0, 1.
flag Timer clock: Xung clock cho bd dinh thdi.
Overflow flag: CG tran.

Ché 6 3 (Mode 3) la:
e Ché do dinh thoi chia xé.
e B{ dinh thoi 0 dugc chia ra:

o B dinh thoi 8 bit thu I:

= St dung thanh ghi TLO dé tao ra bo dinh thoi.

» Sé dém: 00H — FFH nghia 1a tir 0 — 255. Thei gian dinh thoi: tt 1. Trne —
2% Tfimer nghia 13 tr 1. Trimer = 256. Timer-

= Thanh ghi TLO chura gia tri cua b dinh thoi.

= Khi c6 xung clock, by dinh thoi bdt dau dém lén tir gid tri chita trong TLO.

= Xay ra tran (co tran TF0=I) khi s6 dém chuyén tir FFH sang 00H va viéc dém s&
tiép tuc dém lén tir gid tri 00H.

o B0 dinh thoi 8 bit tha 11:
= Su dung thanh ghi THO dé tao ra bd dinh thoi.
= S0 dém: 00H — FFH nghia 1a tir 0 — 255. Thoi gian dinh thoi: tix 1. Ty —
2% Tfimer nghia 13 tr 1. Trimer = 256. Timer-
* Thanh ghi THO chira gia tri cua bg dinh thoi.
= Khi c6 xung clock, bd dinh thoi bdt dau dém lén tir gid tri chira trong THO.
= Xay ratran (co tran TFI=I) khi s6 dém chuyén tir FFH sang 00H va viéc dém s&
tiép tuc dém lén tir gid tri 00H.
e B0 dinh thoi 1:
o Labg dinh thoi 16 bit.
o Khong hoat dong & ché d 3 nhung c6 thé hoat dong cac ché do khac (ché do 0, 1, 2).
o Khong c6 co bao tran nhu cac bd dinh thoi khac.
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MODE 3
LEDE

Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
THO
»[TTTTT1T]
TLO
Todl 3 “"#':' I *
| Timerd 1 0 - 266

IHTI]['I:

Kién tric ciia Timer 0 6 ché dj 3 (Mode 3).
V. NGUON XUNG CLOCK CHO BQ PINH THOI:

Ngu6n xung cho bd dinh thoi dugc tao ra tu:
o Mach dao dong trén chip — dung cho tinh nang dinh thoi gian.
e Xung kich thich bén ngoai — dung cho tinh ning dém sy kién.

1. Trwong hop dinh thoi gian:

fosc
12 MHz
—_—{ On-chip 2 mnonlel Al
 — > 12
—T— | Osc.
PNe——— Timer clock
Chén T0 e
hodic T1 0 = Up (Interval Timing).
: T 1 =Down (Event Counting).

C/T

X Timer clock: Xung clock dinh thoi.

Nguon xung clock On-chip Osc: Bo dao dong trén chip.

Up (Interval Timing): Vi tri trén (dinh thoi gian).
Down (Event Counting): Vi tri dudi (d€m su kién).

Néu C/T=0 thi:
e B0 dinh thoi dugce dung dé dinh thoi gian (Timer).
e Ngudn xung clock dinh thoi duge 1y tir mach dao dong trén chip.

o Tan s0 xung clock cung cap cho bg dinh thoi bang 1/12 tan so6 cua mach dao dong trén

chip 8051.

o Thoi gian dinh thoi 12 khoang thoi gian dugc tinh tir lic b dinh thoi bat dau dém lén (zr
gia tri chira trong cac thanh ghi THx/TLx) cho dén luc b¢ dinh thoi bat dau tran (thoi
gian nay phu thugc vao gia tri ban dau dwoc nap cho cac thanh ghi THx va TLx).

r
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidu: Tim tan s6 xung clock va chu ky ciia b dinh thoi doi voi truong hop céc hé thong vi diu
khién xay dung trén chip 8051 véi tan so thach anh nhu sau: 11,0592 MHz, 12 MHz va 16 MHz.

Gidi
Goi fryer 12 tAn sd xung clock cua bd dinh thoi, fogc 1a tan sb xung clock cua thach anh. Theo nhu
trén da trinh bay, ta c6:

Tosc _ 11,0592(MHz)

fOSC =1 1’0592(MHZ) - fT]MER = 12 T =92 1,6(KH2)
1
L = = =1,085(us)
TIMER ™ on 9216(KHz)
Tosc 12(MHz)
Sosc =12MHz) = fryy1pp = Tt 1(MHz)
1 1
L - = = s
L (V77 (us5)
Tosc 16(MHz)
Tosc = 16(MHz) - JTIvMER = h T 1,333(MHz)
e — - 0.75(ss)
TIMER ™ f .\ p  1333(MHz)

2. Truwong hop dém su Kién:

fosc
12 MHz
——— On-chip 2 , oo
— > =12
/= | Osc. —s
ChanTo |_ ——— Timer clock
hoglel 0 = Up (Interval Timing).
’ C/T 1 =Down (Event Counting).

Nguén xung clock Timer clock: Xung clock dinh thdi.
On-chip Osc: B6 dao dong trén chip.
Up (Interval Timing): Vi tri trén (dinh thdi gian).
Down (Event Counting): Vi tri dusi (d€m su kién).
Neéu C/T=1 thi:
e B0 dinh thoi dugc dung dé dém sy kién (Counter).
e Nguon xung clock dinh thoi duge lay tir xung kich thich bén ngoai tai hai chan TO va T1 cua

chip 8051.
Luu y:
o Tan sb kich thich t6i da cho phép tai chan TO va T1:
f _ J; TIMER
T0,T1(MAX) 2

frver: tan sb xung clock dinh thoi.
fro.r10MAX): tan sd kich thich tdi da cho phép tai TO va T1.

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

e Vidu: Tinh tan sb kich thich toi da cho phép tai chan TO va T1 d6i voi trudng hop cac hé thong
vi di€u khién xay dung trén chip 8051 vdi tan so thach anh nhu sau: 11,0592 MHz, 12 MHz va

16 MHz.
f 921,6(KH:
Fosc =1L0592MHz) > [0 i) = T11‘24ER - g 2) = 460,8(KHz)
STIMER _ A(MH:z)
fosc =12(MHz) — frorimaxy=""5 = = 500(KHz)
fTIMER 1,333(MHZ)
fosc =16(MHz) - frorimaxy =" "5 =0 = 666,5(KHz)

o 806 lwong sw ki¢n (s6 xung) ma bo dinh thb’iNdém duoc s€ dugc chua trong cac thanh ghi
THx/TLx, gié tri trong cac thanh ghi nay s€ tang theo moi xung kich thich bén ngoai tai TO va T1 cua
chip 8051.

o Mot kich thich dugc goi la mot sy kién (mot xung) khi xay ra sw chuyén trang thdi tir 1
xuong 0 6 chan TO hoac T1.

VI. KHOI PONG, DUNG VA PIEU KHIEN CAC BQ PINH THOI:

Timer BN Tifner
clock registers
0 = Up (Timer dirng)
TRx 1 =Down (Timer chay)

Bit dau va dirng cdc bd dinh thdi.
o Cich I: (thwong dwoc ding dé dinh thoi gian).
Diéu kién sir dung: bit GATE = 0
(Phiwrong phép diéu khién bang phan mém)
= B¢ dinh thoi x chay khi bit TRx = 1.
= B¢ dinh thoi x dirng khi bit TRx = 0.

Vi du: D¢ khoi dong b dinh thoi 0 ta ding 1énh: SETB TR0
bé dung bd dinh thoi 0 ta dung Iénh: CLR TRO

o Cich 2: (thwong dwoc ding dé do do réng xung tai chan INTx\).
Dicu kién sir dung: bit GATE = 1 va bit /TRx = 1
(Phwong phdp diéu khién bang phan cimg)
= B¢ dinh thoi x chay khi chdn INTx\ = 1.
= B¢ dinh thoi x ding khi chdn INTx\ = 0.

Vi du: Do d6 rong xung (tinh bang us) tai chan INTO, v6i fosc = 12MHz.

INTO\ l

!
t (us)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Gidi
Ta khoi dong bo dinh thoi 0 nhu sau:
e Ché do dinh thoi 16 bit (ché dé 1).
e Gia tri trong THO/TLO 1a 0000H.
e GATE = 1 va TRO = 1 (diéu khién hoat déng ciia Timer 0 bang phan citng, tirc diéu khién bang
tin hiéu tai chan INTO\).

Khi INTO\ { — B9 dinh thdi 0 dugc md cong va nhian xung clock 1 MHz

4'

Bo dinh thdi bit diu d€m 1én tir gid tri chita trong THO/TLO

#

Khi INTO\ * = B dinh thdi 0 bi khod cdng va khong nhian xung clock 1 MHz

#

B0 dinh thoi dung
= P rong xung (tinh bang ys) = S6 dém chira trong THO/TLO.
Hinh minh hoa Timer 1 hoat dong & ché do 1 (Timer 16 bit):

12 MHz
L On-chip . 8051
— =12
- Osc. \
~ o
" ‘__.‘\ . o —»{TL1 |THI1 | > TF1 |
(P3.5) 0="Up 0=Up
) /T 1=Down (1=Down
TR1 )
GATE
INT1
(P3.3)

Hoat dong & ch€ do 1 cta Timer 1
VIL. KHOI PONG VA TRUY XUAT THANH GHI PINH THOI:

Trudc khi cac by dinh thoi hoat dong can phai:
e Qui dinh ché d6 cua bo dinh thdi = thanh ghi TMOD.
e Qui dinh diém bat dau dém cua bd dinh thoi (khodng thoi gian dinh thoi) = thanh ghi

THx/TLx.

o Vidu I: Khéi dong bo dinh thoi 1 hoat dong & ché dé 16 bit, xung clock duoc 1y tir mach
dao dong trén chip (nghia la bo dinh dwoc ding dé dinh thoi mét khodng thoi gian), duge khoi dong
bang bit TR1 (diéu khién bang phan mém).

Ta dung 1énh:
MOV TMOD, #10H

hoac
MOV TMOD, #00010000B

|
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
Giai thich:

Timer 1 Timer 0

CIT MO CIT MO
Gatey M1 y Gatey M1 y

TMOD

000100 0 0—>10H
= GATE = 0 — diéu khién bing phan mém (bit TRI).

= C/T =0 — sir dung mach dao dong trén chip (diing d@é dinh mét khoang thoi gian).
= M1 =0,MI1=1— TIMERI hoat dong & ché d6 1 (ché dé dinh thoi 16 bit).

. o Vidu 2: Dung bo dinh thoi 1 ¢ vi du trén dé dinh mot khoang thoi gian 1a 100 us. Gia st vi
dicu khién stir dung thach anh 12 MHz.

Gidi
Ta dung 1énh:
MOV TL1, #9CH
MOV TH1, #0FFH
hoac
MOV TL1, #LOW(-100)
MOV TH1, #HIGH(-100)
Giai thich:
Frer = 12(MHz) - f. _Josc _12_ 1(MHz)
osC TIMER 12 12
1 1
ST - = =1(us)
TIMER
Srivgr  N(MH2)
Trong do: fosc: tan s6 thach anh.

frpver: tAn s6 xung clock dinh thoi.
N N Trmver: chu ky xung clock dinh thoi.
= Vay cir moi 1us (tic 1a sau moi chu ky cta xung clock dinh thoi) thi b dinh thoi s€ tang gia tri
mot 1an.

Ma ta da biét: thoi gian dinh thoi la khodng thoi gian dwoc tinh tir liic bé dinh thoi bat dau dém 1én
cho dén liic b6 dinh thoi bdt dau tran.

= Vay dé bo dinh thoi tran sé tran sau khoang thoi gian 100us thi ta phai khoi dong bo dinh thoi tai
thoi diém cach diém tran (theo chiéu am — vi bé dinh thoi chi dém 1én) 100 chu ky xung clock dinh
thoi.

= Vi diém tran c6 gia tri 1a 0 cho nén gia tri can nap cho cac thanh ghi THI/TLI 1a -100 (hay
FF9CH).

Overflow Flag
Tin"ler Chiéu d€m 1én Tirper
| |
Start Finish
! < tpeLay = 100. Trver =!
-100 0
(FF9CH) (0000H)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Tong quat, ta co cong thirc tinh gid tri can nap cho bg dinh thoi dé co thoi gian dinh thoi nhu
mong muon la:

v Josc,
12 'DELAY
Trong do: N: gié tri can nap cho b dinh thoi.

fosc (MHz): tan s6 thaqh anh.
tpeLay (1s): thoi gian can dinh thoi.

2. Truy xuit gia tri ciia bo dinh thoi dang hoat dong:

Trong cac mg dung thuc té, ta can phai doc gié tri (ndi dung) chita trong cac thanh ghi dinh thoi
THx/TLx trong khi bd dinh thdi van dang hoat dong. Do gia tri ciia bo dinh thoi duge chua trong cé hai
thanh ghi THx/TLx. Cho nén ta phai doc hai thanh ghi nay bang hai dong 1énh lién tiép nhau (do khong
co lénh nao c6 thé doc dong thoi ca hai thanh ghi dinh thoi nay). Mot sy sai pha (phase error) c6 thé
xuét hién néu co su tran tur byte thip chuyén sang byte cao giira hai 1an doc va do vay ta khong thé doc
dung duoc gia tri can doc.

e  Vidy: Minh hoa vé su sai pha (phase error) c6 thé xuét hién néu c6 su tran tir byte thap chuyén
sang byte cao gitta hai lan doc gia tri lam cho ta khong thé doc dung duoc gia tri can doc cia THx/TLx
trong khi bo dinh thoi dang hoat dong.

Gidi
Gia tri Timer Xét2 thoi Doc gia tri
(THx/TLx)  diémdoec  THx/TLx
Timer Gid tri nhdn dugc (25FCH) diing véi
thoi diém doc Timer (25FCH)

25FBH
25FCH —» (1) — DPocTLx \)
25FDH Poc THx }THX/TLX =25FCH
25FEH . ‘o
25FFH —> (2) — DocTLx

2601H o . .
2602H Gid tri nhdn dugc (26FFH) khong diing

vdi thoi diém doc Timer (25FFH)
= Su sai pha (Phase error)

Minh hoa trudng hgp doc gid tri chita trong cic thanh ghi dinh thoi dang hoat dong.
Giai phap dua ra 1a trudce tién ta phai doc byte cao, ké dén doc byte thap va roi doc byte thap lan

nira. Néu byte cao thay ddi gia tri, ta lap lai thao tac doc vira néu. Luu dd giai thudt dung dé doc chinh
xac gia tri (noi dung) chura trong céac thanh ghi dinh thoi THx/TLx cta bg dinh thoi dang hoat dong:
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

A
Poc byte cao clia Timer
THx

v
DPoc byte thip ctia Timer
TLx

v

DPoc byte cao ctia Timer
THx’

i >

S

e Vi du: Poc ndi dung cua cac thanh ghi TH1/TL1 trong khi bg dinh thoi 1 dang hoat dong. Noi
dung sau khi doc cua thanh ghi TH1 chtra trong R7, cta thanh ghi TL1 chira trong R6.
AGAIN: MOV A, TH1
MOYV R6, TL1
CJNE A, TH1, AGAIN
MOV R7,A

VIII. CAC KHOANG THOI GIAN PINH THOI:

Khao sat truong hop 8051 dung thach anh 12 MHz:
o Khoang thoi gian dinh thoi ngdn nhét (us): 1
e Khoang thoi gian dinh thoi dai nhit (us):

o =10 =  Dung céc I¢énh.

o <256 = Dung bd dinh thoi 8 bit ty dong nap lai.
o <65536 =  Dung b dinh thoi 16 bit.

o Khong giéi han =  Dung b dinh thoi 16 bit + cac vong lap.

Khao sat truong hop tong quat:
e Khoang thoi gian dinh thoi ngcin nhat: 1. Triver
e Khoang thoi gian dinh thoi dai nhat:

~ 10.TrpvEr = Dung céc Iénh.

o
o <256.TtimEer = Dung b dinh thoi 8 bit tu dong nap lai.
o Khong giéi han =  Dung bg dinh thoi 16 bit + cac vong lap.
12
v6i (T TIMER = 7| Tmver(ps): chu ky xung clock dinh thoi.
Josc

fosc (MHz): tan s thach anh.
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

IX. CAC BUOC CO BAN KHOI PONG TIMER VA COUNTER:

1. Cac buéc co ban dé khéi dong Timer:
e Chon ché d6 hoat dong cho Timer, cho bit GATE=0 va C/T=0:
MOV TMOD, #...(1)...
e Chon gia tri thich hop (khoang thoi gian dinh thoi) cho Timer:

MOV THx, #...(2)...
MOV TLx, #...(3)...
e Cho Timer chay:
SETB TRx
e Kiém tra cd béo tran (kiém tra dii thoi gian dinh thov):
JNB TFx, $

hoac
WAIT: JNB TFx, WAIT
e Xba cd bao tran (chudn bi cho lan dinh thoi tiép theo):
CLR TFx
e Dung Timer (sau khi dd hoan tdt qud trinh dinh thoi):
CLR TRx
Luu y:
+ x: SO thtr ty cua Timer sir dung.

+ (1): Gia tri nay phu thudc vao Timer dugc chon va ché d6 hoat dong cua Timer do.

+ (2), (3): Gia tri nay phu thudc vao khoang thoi gian can dinh thoi. Ciing can luu ¥ thém, viéc
chon gia tri cho khong phai lic nao ta cling phai chon gia tri cho cé hai thanh ghi nay ma no tuy thudc
vao timg ché hoat dong cuia Timer (Mode 0: THx/TLx, Mode 1: THx/TLx, Mode 2: THx, Mode 3: THx
hodac TLx).

& Cac gia tri trén phai thoa man diéu kién sau:

o Ché dp 8 bit: gia tri trong khoang tir -255 dén -1 (twong itng tir 255. Tryer dén 1. Tryer).-
Vidu: MOV THI1, #(-255) — dinh thoi 255. Trpver
o Ché dp 13 bit: gia tri trong khoang tir -8191 dén -1 (twong vmg tir 8191. Trper dén 1. Trper).

Vi du: MOV TL1, #LOW(-8000) — dinh thoi 8000.Trpyer
MOYV TH1, #HIGH(-8000)

o Ché dp 16 bit: gia tri trong khoang tir -65535 dén -1 (fwong iing tir 65535. Typyer dén 1 Triver)-

Vidu: MOV TL1, #LOW(-10000) — dinh thoi 10000. Trpver
MOV TH1, #HIGH(-10000)
Truong hop déc biét néu gia tri (/V) nap vao thanh ghi THx/TLx 1a gid #ri 0 thi thoi gian dinh
thoi s€ 1a 16n nhat cho ting ché do.
= Ché d6 8 bit: N =0 — tpgray = 256.Triver.
= Ché d0 13 bit: N =0 — tpgray= 8192.Trver.
= Ché d6 16 bit: N =0 = tppray= 65536.Tyimer-
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

2. Céc budée co ban dé khéi dong Counter:
e Chon ché d6 hoat dong cho Counter, cho bit GATE=0 va C/T=1:
MOV TMOD, #...(1)...
e Xoa cac gié tri chira trong thanh ghi THx va TLx (nghia la cho s6 xung ban dau bang 0):
MOV THx, #00H
MOV TLx, #00H
e Cho Counter chay:
SETB TRx
e Kiém tra c& bdo tran (kiém tra sé dém bi tran) dé xtt I truong hop sé dém bi tran.
o Xba cd bao tran (sau khi da xir Iy cho trwong hop sé dém bi tran):

CLR TFx

e Dung Counter (sau khi dd hoan tdt qud trinh dém xung):
CLR TRx

e Doc s6 xung dém duoc trong thanh ghi THx va TLx.

Luu y: ,
# x: SO thir ty ctia Counter sur dung. ,
+ (1): Gia trj nay phu thudc vao Counter dugc chon va ché do hoat dong cua Counter. Gia tri nay
phai thod man diéu kién sau:
o Ché dé 8 bit: s6 luong xung t6i da ma Counter dém dugc tir 0 dén 255.
o Ché dé 13 bit: s6 luong xung t6i da ma Counter dém duogc tir 0 dén 8191.
o Ché dp 16 bit: s6 lugng xung t6i da ma Counter dém duoc tir 0 dén 65535.

Trong qué trinh doc s6 xung dém duogc chira trong cac thanh ghi THx/TLx ta phai cha y dén
truong hop Counter bi tran. Vi khi d6 gia tri trong thanh ghi THX/TLx (noi chita S0 xung dém duoc) s€
tré vé 0. Cho nén néu ta khong c6 bién phap xtr ly cho truong hop nay thi két qua 13 s6 xung ma ta
nhan dugc s& bi sai. Vi thé, néu ta gia st ban dau Counter dugc khoi dong voi gia tri 1a 0 thi cur mdi lan
Counter bj tran thi ta phai cong thém vao s6 xung doc vé 256 xung (truong hop 8 bif) hodc 8192 xung
(trwong hop 13 bit) hodc 65536 xung (truwong hop 16 bit).

X. CAC VI DU MINH HOA:

1. Vidu 1: (Tao dang xung)
Viet chuwong trinh tao dang xung tuan hoan trén chan P1.0 co tan so cao nhat co thé co. Tan so
va chu ky nhiém vu cua dang xung nay la bao nhiéu?

Giai
ORG 8100H
LOOP: SETB P1.0 ;1 chu ky may
CLR P1.0 ;1 chu ky may
SJMP LOOP ;2 chu ky may
END
SETB P1.0| CLR P1.0 SIMP LOOP SETB P1.0| v.v...
P1.0
—>| |l«— Mot chu ky mdy (1ps)
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

I ————
Chu ky xung: 4 ps — Tan sé xung: 250 KHz.

Thot gian muc cao: 1 pus.

Thoi gian muc thip: 3 ps.

Chu ky nhiém vu: 25%.

2. Vi du 2: (Tao thoi gian tré)

Vié't’chb‘mng trinh con tao thoi gian tré IDelay SU dung phwong phdp dung cdc lénh (khong dung
Timer). Biet rang tan so thach anh la 12 MHz.

a. Thoi gian tré: tDelay = 100 ps.

b. Thoi gian tré tpea, = 10 ms.

c. Thoi gian tré tpy,, = 1 s.

Giai
e Phuwong phdp: i N )
Phuong phap thuc hién 1a sir dung 1énh vong 1dp DINZ dé€ tao thoi gia tré tpej,y nhu mong muon. Vi
dy mau:

DELAY: stpetay = 10 x 20 x 30 x 2. Tpiper
MOV RO, #10
BBB:
MOV R1, #20
AAA:
MOV R2, #30
DINZ R2, $ 16nh 2. Toier
DJNZ R1, AAA
DJNZ RO, BBB
RET
Téng quat, ta c6 cong thurc tinh thoi gian tré tpelay Nhur sau:
tDelay =[Rn]x[Rm]x...x[Rv]x Z.L (1)
Osc
Trong do: tpelay (US): th(‘?i gign tré.
fosc (MHz): tan so thach anh.
- 12
Trrimer (Us): chu ky Timer (T Timer = f—] .
Osc

[Rn], [Rm], ..., [Rv]: gia tri cua cac vong lap (sé lan lap lai lénh

DJNZ).
Luu y: Gia tri cia cac vong lap phai thoa diéu kién 0 < [Rn] < 255. Pic biét néu chon [Rn] = 0
thi diéu nay s& tuong duong véi trudng hop ta chon [Rn] = 256 (twong tw cho cac [Rm], ..., [Rv] khdc).

e Tinh todn: Tim gid tri can nap cho cdc thanh ghi vong lap:

Taco: tp = [Rn]x[Rm]x ...x[Rv]x 212
Osc
V61 tpejay = 100 ps, foe = 12 MHz thi ta chon:
[Rn] =50
=50x%x2 12 100
< tDelay TSy T
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Chuong 4: Hoat dong ciia by dinh thoi (Timer).

Vi tpelay = 10 ms, foc = 12 MHz thi ta chon:
[Rn] =20 va [Rm] = 250

=20x250x2. % =10000 s

Truwong DH Céng nghiép Tp.HCM.

< tDela
V&1 tpelay = 1 8, fosc = 12 MHz thi ta chon:
[Rn] =10, [Rm] =200 va [Ro] =250
12

= tDel =10x200x250x 2. E—IOOOOOOM

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:

Vi tpelay = 100 ps:

DELAY: stpetay = 50 X 2. Triper
MOYV R0, #50 ;lénh 1. Tjper
DJNZ RO, $ ,1é1’lh 2-TTimer
RET ,1é1’lh 2-TTimer

Vi tpeay = 10 ms:

DELAY: ;tDelay =20x 250 x 2. TTimer
MOV R0, #20 ,1é1’lh 1-TTimer

AAA:
MOYV R1, #250 ;lénh 1. Tjmer
DJNZ Rl, $ ,1é1’lh 2-TTimer
DJIJNZ RO, AAA ;1énh 2. Trimer
RET ;1€nh 2. Trripmer

Vi tpelay= 1 s:

DELAY: stpetay = 10 x 200 x 250 x 2. T,
MOV R0, #10 ,1é1’lh 1-TTimer

BBB:
MOV R1, #200 ;1énh 1. Trimer

AAA:
MOV R2, #250 ;1énh 1. Trimer
DINZR2, $ ;1énh 2. Triper
DJIJNZ R1, AAA ;1énh 2. Trjmer
DJNZ RO, BBB ;1énh 2. Trjper
RET ;1énh 2. Trjmer

o Luwu ¥ vé dé chinh xdc ciia tpeiay’ Khi sir dung phuong phap tao thoi gian tré nhu trén (phuong
phdp ding Iénh, khong dung Timer) thi viéc dinh thoi gian thuong c6 mot sai s nhit dinh. Vi ¢ day, dé
don gian trong viéc tinh todn ma ta di bo qua khong tinh dén thoi gian can thiét dé thyuc hién ting 1énh
trong chuong trinh, chi quan tim dén thoi gian thuc hién cua 1énh DINZ (2Tsme) va sb 1an thuc hién
cua no. Cong thuc trinh bay ¢ trén (1) chi la cong thirc tinh thoi gian tpelay €6 d6 chinh xac twong a6i,
mubn tinh thot gian tpejay chinh xac thi ta can phai tinh tong thoi gian thyuc hién (nghia la tinh s6 chu ky
mdy hay so chu ky Timer) cua tat ca cac 1énh c6 trong chuong trinh. DY chinh xac cua chuong trinh tao
thoi gian tré theo phuong phép tinh twrong d6i nay phu thudc vao sé lan ldp lai va sé vong lip.

Vi tpelay = 100 ps, fos = 12 MHz thi tpejay chinh xdc la:

Delay(cx) - 1'TT imer * 2'TT imer oIk 2'TT imer 103'TT imer
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.
Vi tpelay = 10 ms, foc = 12 MHz thi tpjey chinh x4c 1a:

t Delay(cx) = I'TTimer + (1 'TTimer + 2'TTimer x 250 + Z’TTimer j x 20 + 2'TTimer =10065 ’TTimer

V1 tpelay = 18, fosc = 12 MHz thi tpeay chinh xac la:

t =17, +|1T +|1.T +2T 250+2.T 200+2.T 10+2.T_,.
Delay(cx) Timer ( Timer ( Timer Timer Timer j * Timer j * Timer

=1006033.7....
Timer

3. Vi du 3: (Tao thoi gian tré)
Viet chuwong trinh con tao thoi gian tré 100 us dung Timer 0. Biét rang tan so thach anh la 12
MH:z.
Gidi
o Tinh toan: Tim gia tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo dé bai ta co: tDelay =100(us) va fOsc =12(MHz)

Gia tri can nap cho b dinh thoi dugce tinh theo cong thirc:

f 6
= _Z0sc :—12'10 ><100.10_6:—100
12 Delay
Vay: N =-100 hoac N = 9CH.
Ta co: tDelay =100 (us)
1 12 12

-6
T = - = =107 (s)=1(us)
T
tmer fTimer fOS?' 12106 ) )
Vi ¢ Delay <256.T Timer (hay N ndm trong khodng tir -255 dén -1) nén ta c6 thé chon Timer &
ché dd 1 (ché dg 16 bir) hodc ché dd 2 (ché do 8 bit tir ddng nap lai).

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi sir dung Timer 0 & ché d6 2:
DELAY:
MOV TMOD, #02H
MOV THO, #(-100) hoac MOV THO, #9CH
SETB TR0
JNB TFO0, $
CLR TF0
CLR TRO
RET
= Chuong trinh con hoan chinh khi sir dung Timer 0 & ché d 1:
DELAY:
MOV TMOD, #01H
MOV THO, #HIGH(-100) hoac MOV THO, #0FFH
MOV TLO, #LOW(-100) hoic MOV TLO, #9CH
SETB TR0
JNB TFO, $
CLR TF0
CLR TRO
RET
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

o D¢ chinh xdc (xét vé mit thoi gian) ciia chwong trinh: Khi st dung phuong phap tao thoi gian
tré nhu trén (phwong phap ding Timer) thi viéc dinh thoi gian cling xuat hién mot sai sd. Vi & day, dé
don gian trong viéc tinh toan ma ta d3 bo qua khong tinh dén thoi gian can thiét dé thuc hién ting 1énh
trong chuong trinh, chi quan tdm dén gia tri cAn phai nap cho bd dinh thoi sao cho Timer dinh dugc
khoang thoi gian ma ta yéu cau. Do chinh xac cia chuong trinh dinh thoi khi sir dung phuong phap nay
khoéng phu thudc vao gid tri can nap cho Timer (N) ma nd chi phu thudc vao sé lieong lénh sir dung
trong chuong trinh.

V61 dang thir nhat (ché do 2) thi tpey chinh xac la: # S =11.T, Timer +1t Dol =11 1(,us)

Véi dang thir hai (ché @6 1) thi tpe,y chinh xac 1a: =113(us)

Delay(cx) ~ 13'TT imer tDelay
4. Vi du 4: (Tqo thoi gian 1ré) N o o
Viet chwong trinh con tgo thoi gian tré 10 ms dung Timer 1. Biét rang tan so thach anh la 12
MH:z.
Giai
o Tinh toan: Tim gia tri can nap cho bo dinh thoi va ché dé hoat dong cua bo dinh thoi nay:
Theo dé bai ta co: tDelay =10(ms) va Tose =12 (MHz)

Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:

f 6
N=-20sc _ 12107 10,1073 = ~10000
12~ Delay 12
Vay: N =-10000 hoac N = DSFOH.
Ta co: 'Delay = 10(ms ) = 10000 (s )
TTimer:f 1 :f12 - 126:106‘9_1(/15)
Timer Osc 12.10
Vi ¢ Delay < 65536'TTimer (hay N nam trong khoang tir -65535 dén -1) nén ta chon Timer &

ché 6 1 (ché do 16 bir).

o Chwong trinh: Dya vao nhitng tinh toadn trén, ta co:
= Chuong trinh con hoan chinh khi sir dung Timer 1 & ché d 1:
DELAY:
MOV TMOD, #10H
MOV TH1, #HIGH(-10000) hoac MOV TH1, #0DSH
MOV TL1, #LOW(-10000) hoac MOV TL1, #0FOH
SETB TR1
JNB TF1, $
CLR TF1
CLR TR1
RET

o Dj chinh xdc (xét vé mdt thoi gian) ciia chwong trinh:

Vi vi du trén (ché dé 1) thi tpey chinh xac 1a: ¢ =10013(us)

Delay(cx) ~ = 'TT imer * tDelay
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5. Vidu S: (Tao thoi gian tré) N o o
Viet chwong trinh con tao thoi gian tré 1s dung Timer 1. Biéet rang tan so thach anh la 12 MHz.
Gidi
o Tinh toan: Tim gid tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo dé bai ta co:

Delay =1(s) va f, . =12(MHz)
Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:
f 6
N=-20s¢ _ A 1000000
12 = Delay 12

Vay: N = -1000000 (gia tri qua 16n khong thé nap truc tiép vao cac thanh ghi THx/TLXx).

Ta co: Delay = 1(s5)=1000000(zzs)
1 12 12 -6
Timer ftimer JOsc 12.10° ] ) ’
Vi ¢t Delay > 65536'TTimer nén ta chon phai Timer ¢ che dd 1 (ché do 16 bit) két hop vdi cac

thanh ghi dé tao vong lip. ‘
Goi: N’ 1a gia tri can nap cho céc thanh ghi ;ﬁnh thoi.
[Rn] 1a gia tri can nap cho thanh ghi két hop (vong lap).
= N=[Rn] x N’
Ta tu chon: N°= -10000 — [Rn] =100
o Luuy:
= N'duoc chon sa0 cho phu hop véi qui dinh chon gia tri can nap cho céc thanh ghi
dinh thoi 6 ché do 1.
* [Rn] < 255, dic biét néu chon [Rn] = 0 thi diéu nay s& tuong dwong voi trudng
hop ta chon [Rn] = 256.

= Gi4 tri can nap cho cac thanh ghi dinh thoi 13 -10000 va gi tri can nap cho thanh ghi két hop
14 100.

o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi st dung Timer 1 ¢ ché dd 1:

DELAY:
PUSH 00H
MOV TMOD, #10H
MOV RO, #100
AAA:

MOV TH1, #HIGH(-10000) hoic MOV TH1, #0DSH

MOV TL1, #LOW(-10000) hoic MOV TL1, #0FOH

SETB TR1

JNB TF1, $

CLR TF1

CLR TR1

DJNZ RO, AAA

POP 00H

RET
|
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o D¢ chinh xdc (xét vé mat thoi gian) ciia chwong trinh: Truong hop nay ciing twong ty nhu cac
truong hop dinh thoi stir dung Timer da néu ¢ cac vi du trén. Tuy nhién ¢ day, d6 chinh xac cua chuong
trinh dinh thoi khi str dung phuong phap nay khong phu thude vao gid tri can nap cho Timer (N) ma né
phu thudc vao s6 lieong Iénh sir dung trong chwong trinh, sé lan Idp lai va sé vong ldp .

Vi vi du trén (che do 1 + vong lap) thi tpe,y chinh xac la:

t =5T,. +|I11.T +t 100+4.T_.
Delay(cx) Timer ( Timer  Delay(T imer)j>< Timer

=1001109(z5)=1,001109(s)
V61 tpelay(Timer): tho gian dinh thoi cua Timer (10000 us).

6. Vi du 6: (Tao thoi gian tré) N
Viet chwong trinh con tao thoi gian tré 60s dung Timer 0. Biét rang tan so thach anh la 12 MHz.
Giai
o Tinh togin: Tim gid tri can nap cho bo dinh thoi va ché do hoat dong cua bo dinh thoi nay:
Theo d¢ bai ta co:

tDelay =60(s) va fOsc =12(MHz)
Gia tri can nap cho b dinh thoi dugc tinh theo cong thirc:
f 6
N =-20sc .y _ 12007 60 = —60000000
12 = Delay 12

Vay: N =-60000000 (gia tri qua 16n khong thé nap truc tiép vao cac thanh ghi THx/TLx).

Ta co: 'Delay = (s)= 60000000 (zs)
TTimer:f 1 :f12 - 126:106S_1(/IS)
Timer Osc 12.10
Vi ¢ Delay > 65536'TTimer nén ta chon phai Timer ¢ ché d§ 1 (che do 16 bit) két hop voi cac

thanh ghi dé tao vong lip. ‘
Goi: N’ la gid tri can nap cho cac thanh ghi dinh thoi.
[Rn] 1a gia tri can nap cho thanh ghi két hop (vong lap I).
[Rm] Ia gié tri can nap cho thanh ghi két hop (vong lap 2).
— N =[Rn] x [Rm] x N’
Ta tu chon: N°= -10000 — [Rm] =100 — [Rn] =60
o Luuy:
= N'duogc chon sa0 cho phu hop véi qui dinh chon gia tri can nap cho céc thanh ghi
dinh thoi ¢ ché do 1.
* [Rn], [Rm] < 255, dic biét néu chon [Rn], [Rm] = 0 thi diéu nay s& twong duong
v6i truong hop ta chon [Rn], [Rm] = 256.

= Gia tri cAn nap cho cac thanh ghi dinh thoi 1a -10000 va gia tri cAn nap cho cac thanh ghi két
hop 1a 60 (cho vong lap 1), 100 (cho vong lap 2).
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o Chuong trinh: Dya vao nhitng tinh todn trén, ta co:
= Chuong trinh con hoan chinh khi stt dung Timer 0 & ché do 1:

DELAY:

PUSH 00H

PUSH 01H

MOV TMOD, #01H

MOYV RO, #60
AAA:

MOV R1, #100
BBB:

MOV THO, #HIGH(-10000) hoic MOV THO, #0DSH
MOV TLO, #LOW(-10000) hoic MOV TLO, #0FOH
SETB TR0

JNB TF0, $

CLR TF0

CLR TR0

DJNZ R1, BBB

DINZ RO, AAA

POP 01H

POP 00H

RET

e D chinh xdc (xét vé mdt thoi gian) ciia chwong trinh: Truong hop ndy ciing twong tu nhu cac
truong hop dinh thoi st dung Timer da néu 6 cac vi dy trén. Tuy nhién ¢ day, do chinh xac cua chuong
trinh dinh thoi khi st dung phuong phap nay khong phu thudce vao gia iri can nap cho Timer (N) ma no
phu thudc vao s6 lieong lénh sir dung trong chwong trinh, sé lan Idp lai va sé vong ldp .

Véi vi du trén (ché dé 1 + vong ldp) thi tpelay chinh xac 1a:

tDelay(cx) - 7'TT imer (1 TT imer (1 ! 'TT imer tDelay(T imer) j <100+ 2'TT imerj x60+6. TT imer

=60066193(15) = 60,066193(s)
V&1 tpelay(timer): tho gian dinh thoi cua Timer (10000 ps).

7. Vidu 7: (Tao song vuong) o
Viet chuong trinh tao song vuong co tan so 10 KHz ¢ ngo ra P1.0 va cé chu ky lam viéc
D=50%. Biet rang tan so thach anh la 12 MHz va sw dung bo dinh thoi 0.
Giai
e Tinh todn:

8051
P1.0 [— |_|_|_|_|_|_|_|_|_[ _______

| 50% | 50%
fosc=1 2 MHz ——
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E—————————sssssssSSSSSSSSsSsSsssSsSsSsSsSS—
Theo dé bai, ta c6 chu ky lam viéc D=50% cho nén:

— 50%x T = 50% x - = 0,5 =5.10>(s)=50(us)

t
" 10.103

=ty =50 (pus) va t, =50 (ps).

Vay ¢ day ta phai dung Timer 0 dé tao thoi gian tré 50(us) cho thoi gian séng & muc cao va
50(us) cho thoi gian song & mirc thip.

Theo nhu trén, ta co:

Delay = 50(us) va fy) . =12(MHz)
Gia tri can nap cho bd dinh thoi dugc tinh theo cong thurc:

/ 6 _
N =—20sc _ 12107 501076 = _s0

12~ Delay 12
Vay: N =-50 hoac N = CEH.

Ta co: tDelay =50(uss)
TTimer :f 1 :f12 - 2 6 :10_6(5):1(#9)
Timer Osc 12.10
Vi ¢ Delay <256.T. Timer (hay N nam trong khoang tir -255 dén -1) nén ta c6 thé chon Timer &

ché d6 1 (ché do 16 bit) hodc ché dd 2 (ché do 8 bit tw ddng nap lai).

o Chwong trinh: Dya vao nhiing tinh toan trén, ta co:
MAIN:

SETB P1.0

ACALL DELAY50US

CLR P1.0

ACALL DELAY50US

SJIMP MAIN
DELAY50US:

MOV TMOD , #02H

MOV THO, #(-50) hoic MOV THO, #0CEH

SETB TR0

JNB TFO, $

CLR TR0

CLR TF0

RET

END
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8. Vi du 8: (Tao song vuong) o
Viet chwong trinh tao song vuéng co tan s6 1 KHz o ngo ra P1.0 va co chu ky lam viéec D=50%.

Biét rang tan sé thach anh la 12 MHz va sir dung bé dinh thoi 0.
Gidi

o Tinh todan:

8051
f=1KHz
P1.o UL,
| 50% | 50%
fosc=12 MHz t _t :
H _ L

Theo dé bai, ta c6 chu ky lam viéc D=50% cho nén:

£ =50%x T = 50%x~ = 0,5 =5.10" *(s) = 500(zs)

H
1.10

=ty =500 (us) va t;, =500 (us).
Vay & day ta phai dung Timer 0 d¢ tao thoi gian tré 500(us) cho thoi gian séng ¢ muc cao va
500(us) cho thoi gian song & muc thap.
Theo nhu trén, ta co:
Delay = 500(us) va f,, . =12(MHz)

Gia tri can nap cho bo dinh thoi dugc tinh theo cong thurc:

f 6 _
N =-20sc 4 _ 12107 500.1076 = 500
12~ Delay 12
Vay: N = -500 hoic N = FEOCH.
Ta co: 'Delay = 500 (us)
1 12 12

-6
T, = = = =10""(s)=1(us)
Timer fTimer fOsc 12-106

Vit Delay < 65536.T. . (hay N nam trong khodng tir -65535 dén -1) nén ta chon Timer & ché

dd 1 (ché do 16 bir).
o Chwong trinh: Dya vao nhitng tinh todn trén, ta co:
MAIN:

SETB P1.0
ACALL DELAY500US
CLR P1.0
ACALL DELAYS500US
SIMP MAIN
DELAYS00US:
MOV TMOD , #01H
MOV THO, #HIGH(-500) hoac MOV THO, #0FEH

MOV TLO, #LOW(-500) hoac MOV TL0, #0CH
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SETB TRO
JNB TF0, $
CLR TRO
CLR TFO0
RET

END

9. Vidu 9: (Tao song vuong) o
 Viet chwong trinh tao song vuong co tan so 100 Hz o ngo ra P1.0 va co chu ky lam viéc D=30%.
Biet rang tan so thach anh la 12 MHz va su dung bo dinh thoi 0.

Giadi
o Tinh todan:
8051
f =100 Hz
P10 — [T .
|;% 70%
fosc=12 MHz - s
t t
H T L

Theo d& bai, ta c6 chu ky 1am viéc D=30% cho nén:

1 1 -3
Ly =30%xT =30%x—=0,3x——=3.10" (s)=3000(ss)
f 100
=ty =3000 (us) va t, = 7000 (us).
Viy & ddy ta phai dung Timer 0 dé tao thoi gian tré 3000(ps) cho thoi gian song & muc cao va
7000(ps) cho thoi gian song & muc thap.
Theo nhu trén, ta co (xét truong hop ty):

'Delay = 3000(us) va f, . =12(MHz)
Gia tri cAn nap cho bd dinh thdi dugce tinh theo cong thirc:

/ 6 _

N=-Z10sc,, 12107 56561976 _ 3000
12 = Delay 12
Vay: N =-3000 hoac N = F448H.
Ta co: 'Delay = 3000 (us)
TTimer - 7 1 - f12 - = 6 :10_6(5):1(/“3)
Timer Osc 12.10

Vi tDelay < 65536'TTimer (hay N nam trong khoang tir -65535 dén -1) nén ta chon Timer ¢ che

dd 1 (ché do 16 bir).
Tuong tu nhu trén, ta c6 (xét truong hop ty):
'Delay = 7000(us) va fy, . =12(MHz)
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Gi4 tri can nap cho b dinh thoi dugce tinh theo cong thirc:

f, 6 _
N =-_20sc ., _ 12107 20001076 = 7000
12~ Delay 12
Vay: N =-7000 hoic N = E4A8H.
Ta co: tDelay =7000(s)
1 12 12 6/
Timer = =107°(s)=1(us)

- - 6
fTimer fOsc 12.10

Vit Delay < 65536'TTimer (hay N nam trong khodng twr -65535 dén -1) nén ta chon Timer ¢ che

do 1 (ché do 16 bir).

o Chwong trinh: Dya vao nhitng tinh todn trén, ta co:
MAIN:

SETB P1.0
ACALL DELAY3000US
CLR P1.0
ACALL DELAY7000US
SJIMP MAIN
DELAY3000US:
MOV TMOD , #01H
MOV THO, #HIGH(-3000) hoic MOV THO, #0F4H
MOV TLO, #LOW(-3000) hoic MOV TLO, #48H
SETB TR0
JNB TFO0, $
CLR TR0
CLR TF0
RET
DELAY7000US:
MOV TMOD , #01H
MOV THO, #HIGH(-7000) hoic MOV THO, #0E4H
MOV TLO, #LOW(-7000) hoic MOV TLO0, #0A8H
SETB TR0
JNB TFO0, $
CLR TR0
CLR TF0
RET
END
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10. Vi du 10: (Giao tiép véi thiét bi ngoai vi)

Mot coi dwoc néi véi chan P1.7 va mot chuyén mach (cé chong dgi) dwge ndl voi chdn P1.6 cua
chip 8051 (xem trong hinh vé). Viét chwong trinh diéu khién doc mitc logic cung cdp béi chuyén mach
(khi chuyén mach thay doi tiv vi tri trén xuong Vi tri dwdi thi mot xung mic thap dwoc tao ra tai chan
P1.6) va hu coi trong thoi gian Isec sau moi lan phét hién si chuyén trang thdi tir 1 xuéng 0 tai chin
Pl.6.

Vcec Vce

8051
10K
ow | vee I P16 P17 —| >—tﬂ
10K P1.7=0 — Hu coi.
P1.7=1 — Im ldng.
fosc=12 MHz
Giai

HUNDRED EQU 100 :Khai bao bién
COUNT EQU -10000

ORG 0000H
MAIN:

JNB P1.6, $ ;Cho logic 1 ¢ ngd vao P1.6.

JB P1.6, $ ;Cho logic 0 6 ngd vao P1.6

SETB P1.7 ;Co1 hu.

ACALL DELAY ;Thot gian 1 gidy.

CLR P1.7 :Tét coi.

SIMP MAIN
DELAY:

PUSH 00H

MOV TMOD, #10H

MOV R0, # HUNDRED
AAA:

MOV TH1, #HIGH(COUNT)

MOV TL1, #LOW(COUNT)

SETB TR1

JNB TF1, $

CLR TF1

CLR TR1

DJNZ RO, AAA

POP 00H

RET

END

|
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11. Vi du 11: (Pém xung)

Mot chuyén mach (cé chéng déi) dwge néi véi chan TO (P3.4) cia chip 8051. Viét chirong trinh
diéu khién dém sé lwong xung dwoc tao ra béi chuyén mach (khi chuyén mach thay déi tir vi tri (1)
sang Vi tri (2) thi mot xung mirc thap dwoc tao ra tai chan T0). S6 xung dem duoc sé chira trong RAM
noi (dang so HEX) tai cdc 6 nho co dia chi bdt dau tai 40H. Biét rang so heong xung tao ra dwgc
khong ché nam trong khodng 0 — 255 xung.

Vce

8051
TO (P3.4)

fosc= 12 MHz

Giai
o Tinh todan:

Theo yéu cau cia dé bai:
o Viét chuong trinh dém xung — Cau hinh cho Timer 0 1a mot bo dém xung (Counter).
o SO xung nam trong khodng 0 — 255 xung — Chon ché do 8 bit (che do 2).

o Chwong trinh: Dya vao nhitng tinh toan trén, ta co:

MAIN:
MOV TMOD, #06H :Ché d6 Counter 8 bit (ché dg 2).
MOV THO, #00H :Gia tri ban dau ctia bo dém.
SETB P3.4 :C4u hinh P3.4 12 ngd vao.
SETB TRO :Khaoi dong bo dém.
LOOP:
MOV A, TLO Poc sd xung tur bd dém.
MOV 40H, A :Cét s6 xung dém duoc vao 6 40H.
JNB TF0, LOOP :Tiép tuc qua trinh dém xung néu
:bd dém chua bi tran.
CLR TFO0 ;Xoa cO tran.
CLR TRO ;Dung bo dém.
END :Két thac chuong trinh.
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12. Vi du 12: (Pém xung)

Mot chuyén mach (cé chéng déi) dwge néi véi chan TO (P3.4) cia chip 8051. Viét chirong trinh
diéu khién dém sé lwong xung dwoc tao ra béi chuyén mach (khi chuyén mach thay déi tir vi tri (1)
sang Vi tri (2) thi mot xung mirc thap dwoc tao ra tai chan T0). S6 xung dem duoc sé chira trong RAM
noi (dang so HEX) tai cdc 6 nho co dia chi bdt dau tai 50H. Biét rang so heong xung tao ra dgc

khéng ché nam trong khodng 0 — 65535 xung.

Vce

o Tinh todan:

Theo yéu cau cua dé bai:

8051
TO (P3.4)

fosc= 12 MHz

Giai

o Viét chuong trinh dém xung — Cau hinh cho Timer 0 1a mot bo dém xung (Counter).
o S0 xung nam trong khodng 0 — 65535 xung — Chon ché dd 16 bit (che do 1).

o Chwong trinh: Dya vao nhitng tinh toadn trén, ta co:

MAIN:

MOV TMOD, #05H :Ché d6 Counter 16 bit (ché dg I).
MOV THO, #00H :Gi4 tri ban dau cta bd dém (cao).
MOV TLO, #00H :Gia tri ban dau cta bd dém (thdp).
SETB P3.4 :C4u hinh P3.4 12 ngd vao.

SETB TRO :Khaoi dong bo dém.

LOOP: ;Poc gia tri ciia bd dém dang hoat dong.
MOV A, THO :Poc sd xung dém duoc (phan cao).
MOV 50H, TLO :Cét s6 xung dém duoc (phdn thap).
CJNE A, THO, LOOP :Poc sd xung dém duogc (phan cao)

:1an nira dé kiém tra.
MOV S51H, A :Cét s6 xung dém duoc (phan cao).
JNB TF0, LOOP :Tiép tuc qua trinh dém xung néu
:bd dém chua bi tran.
CLR TFO0 ; Xoa cO tran.
CLR TRO :Dirng bo dém.
END :Két thiic chuong trinh.

151 Bién soan: Pham Quang Tri

Gido trinh Vi xir ly.



Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

XI. PHAN BAI TAP:
o Tao tré:

Bai 1: Viét chuong trinh con mang tén DELAY500US c6 nhiém vu tao tré 0,5ms dung Timer.
(fOSC:6MHZ).

Bai 2: Viét chuong trinh con mang tén DELAY 10MS c6 nhi¢m vy tao tré 10ms dung Timer.
(fOSC:]2MHZ).

Bai 3: Viét chuong trinh con mang tén DELAY10S c6 nhiém vy tao tré 10s dung Timer.
(fOSCZIZMHZ).

Bai 4: Viét chuong trinh con mang tén DELAY1S c6 nhiém vu tao tré 1s dung Timer.
(fOSCZII, 0592MHZ)

Bai 5: Viét chuwong trinh con delay 100s, biét rang fosc dung trong hé thong la:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

Bai 6: Viét chuong trinh con delay 100ms, biét rﬁng fosc dung trong hé théng la:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

Bai 7: Viét chuong trinh con delay 1s, biét rang fogc ding trong hé thong 1a:
a. 6 MHz.

b. 11,0592 MHz.

c. 12 MHz.

d. 24 MHz

. Bai 8: Viét doan 1énh tao mot xung duong (_I_I_) tai chan P1.0 v6i d6 rong xung 1ms, biét
réng fOSC =12 MHz.
e Tao xung:

Bai 1: Ding chuong trinh con DELAY500US (Bai I phan tao tré) dé viét doan 1énh tao song
vuong f=1KHz tai P1.0.

Bai 2: Dung chuong trinh con DELAY 10MS (Bdi 2 phan tao tré) dé viét doan Iénh tao song
vudng f=50Hz tai P1.1.

Bai 3: Dung chuong trinh con DELAY500US (Bai I phan tao tré) dé viét doan 1énh tao song
vuong f=500Hz (D=25%) tai P1.2.

Bai 4: Dung chuong trinh con DELAY 10MS (Bdi 2 phan tao tré) dé viét doan 1énh tao song
vuong =20Hz (D=20%) tai P1.3.

Bai 5: Viét doan 1énh tao chudi xung vudng c6 f= 100 KHz tai chan P1.1 (fsc =12 MHz).

Bai 6: Viét doan 1énh tao chudi xung vuong c¢o f= 100 KHz va c6 chu ky lam viéc D = 40% tai
chan P1.2 (fOSC =]2 MHZ)

Bai 7: Viét doan 1énh tao chudi xung vudng c6 f= 10 KHz tai chan P1.3 (fysc =24 MHz).
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Chuong 4: Hoat dong ciia by dinh thoi (Timer). Truwong DH Céng nghiép Tp.HCM.

Bai 8: Viét doan 1énh tao chudi xung vudng c6 f= 10 KHz va c6 chu ky lam viéc D = 30% tai
chan P1.3 (fosc =24 MHz).

Bai 9: Viét doan lénh tao chudi xung vudng cé f= 10 Hz tai chan P1.4 (fo5c =12 MHz).

Bai 10: Viét doan lénh tao chudi xung vuong c6 f= 10 Hz va c¢6 chu ky lam viéc D = 25% tai
chan P1.5 (fosc =11,0592 MHz).

Bai 11: Viét doan Iénh dung Timer tao song vuong f=500Hz tai P1.4. (fosc=12MHz).
Bai 12: Viét doan lénh dung Timer tao song vuong f=20KHz tai P1.5. (fpsc=24MHz).

. Bai 13: Viét doan lénh dung Timer tao 2 séng vudng c6 cung f=1KHz tai P1.6 va P1.7. Biét
rang song vudng tai P1.7 cham pha hon séng vuong tai P1.6 1a 100us. (fosc=12MHz).

Bai 14: Viét doan 1énh dung Timer diéu khién dén giao thong tai mot giao 10. Cho biét rang:

Dén Bit diéu khién Thoi gian
Xanh 1 P1.0 25s
Vang 1 P1.1 3s
Do 1 P1.2
Xanh 2 P1.3 33s
Vang 2 P1.4 3s
Do 2 P1.5

Dén sang khi bit diéu khién bang 0 (fpsc=12MHz).

|
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