CHUONG 3
HO VI BiEU KHIEN 8051

3.4 Timer (Mach dinh thoi)
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Reference and thank to: thdy H6 Trung My

Gi&i thiéu ve timer
Timer: mot chubi cac flip-flop chia ddi tAn s6 méc néi tiép voi
nhau.

=> chdng nhan tin hiéu vao lam clk. CLK qua flip-flop thir nhat

dé chia d6i tan s6 xung nhip. Ng6 ra cda flip-flop thir nhat lam
xung nhip cho flip-flop thr hai (cling lam viéc chia déi tanso),
vav.v...

Timer c6 n tAng: cho xung ra c6 tan sé la tan sé xung nhip
chia cho 2exp(n)

Ngé ra clia tAng cudi lam xung nhip cho flip-flop bao tran cta
timer (con goi la co timer TF [Timer Flag]).

Gjé t,ri nhi,phén trong céc flip-flop cta timer c6 thé xem nhy’
s0 dém sO xung nhip (hoac ca’}c sw kién) tw khi ti[ner bat dau
chay. Thi du timer 16 bit s&€ dém |én tir 0000H dén FFFFH.
Co béo tran sé 1én 1 khi sb dém tran tir FFFFH dén 0000H.
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TD: Timer 3 bit
ool e L LD

Q
Clock—) Q ——-7_ Q
" LSB Qo Qi MSB

Q
Q Qr— Flag
Q

@ L

Flagi‘m,m dat I&én 1 khi timer tran (7 sang 0)\‘1

(b)

Timer trong 8051

« 8051/8031 c6 hai timer 16 bit (TO va T1), mbi timer c6
bon ché dd hoat déng.

- M&i timer 16 bit c6 16 tang hay tang cudi cung chia tan
sO xung nhip cho 21=65536. Nguon xung nhip cho cac
timer la xung vudng c6 tan s6 bang 1/12 tan s6 xung
nhip cung cap cho 8051.

« ng dung cua timer:
a) dinh khoang thoi gian,
b) dém sy kién

c) tao tdc dd baud cho cbng ndi tiép c6 sén trong
8051/8031.
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Timer trong 8051

+ al Pinh khoang tho&i glan |&p trinh cho timer tran
& mot khoang déu dan va dat c& tran timer 1én 1.
Co dwoc dung dé déng bd hda hodc do thdi gian
tr6i qua gitra hai sy kién (vi du: do dé réng xung).

« b/ Dém sw kién: dé& xac dinh sb 1an xay ra ctia mét
sw kién hon la do khoang thoi gian tr6i qua gilra
cac sy kién. Mot “sy kién” la bat clr tac dong bén
ngoai nao co thé cung cap mot chuyén tiép 1 sang
0 ttr chan TO, T1(¢ P3) cua 8051/8031.

» c/ Cac timer cung co the cung cap xung nhip téc
dd baud cho cbng néi tiép c6 san trong 8051/8031.

Cac thanh ghi timer

e Timer (TO/T1) ctia 8051 dwgc tao bdi 2 thanh
ghi 8 bit.
e Timer 0 (TO) dwoc tao boi
— TLO vaTHO (L=Low va H=High)
— Truy cap chung nhw céc thanh ghi khac, TD:
MOV TLO, #55H
MOV R1, THO
e Timer 1 (T1) dwoc tao boi
—TL1 and TH1
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Cac SFR cua timer

Timer SFRR Muc dich Dia chi Dia chi bit
TCON biéu khién 88H Cé
TMOD Ché do (hoat dong) 89H Khong
TLO Byte thap ctia Timer 0 8AH Khéng
TL1 Byte thdp cha Timer 1 8BH Khong
THO Byte cao caa Timer 0 8CH Khong
TH1 Byte cao cua Timer 1 8DH Khong
T2CON" biéu khién Timer 2 C8H Cé
RCAP2L’ Bat byte thap cia Timer 2 CAH Khéng
RCAP2H" B4t byte cao ciia Timer 2 CBH Khéng
TLE Byte thdp cia Timer 2 ccHo Khong
TH2' Byte cao cua Timer 2 CDH Khong
* Véi 8032/8052.

7

Thanh ghi ché dé timer (TMOD)

cho Timer 1
el

Bang 3.17 Tom tat thanh ghi TMOD.

Bit Tér | Timer

'.?/@@5\1

Mb té
Bit md& céng. Khi bit nay 1, timer ch! chay trong khi INT1 &
mife cao. GATE=0: Timer hoat ddng binh thwéng

C/T 1 Bit chon counter (bd dém) hay timer
1 =bj dém su kién Timer nhan xung clk tir bén ngoai
0 = timer khodng thii gian Timer nhén clk tir dddng ndi
5\ M1 Bit 1 cia chon ché db | Xem slide ké

4 \M0_/

Bit 0 ciia chon ché do Xem slide ké

Bit mé& cong cho timer 0.

Bit chon counter (bd dém) hay timer cua timer 0

1
1
3 /GATE\ 0
2/ C/T \0

/o

1| M1

Bit 1 cda chon ché do cia timer 0

o\Mo [/ o
N——"

Bit 0 eda chon ché dd cia timer 0

.

cho Timer O
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Bang 3.18 Cdc ché do hoat dong cﬁqzmer.

Céac ché dd hoat dong cla timer

it str dung
hién nay

M1 MO Ché dé

Msb ta

0 0

0 1
1 0
1 1

Ché do timer 13 bit (ché dd 8048))5 bit thap ctia TLx + 8 bit THx

Ché d6 timer 16 bit
Ché d6 timer 8 bit tu nap lai gia tri dau
Ché do tach timer

Timer 0: TLO la timer 8 bit dugc diéu khién bang cac bit
ché do cia timer 0; THO 13 timer 8 bit duge diéu khién
béng cdc bit ché do cia timer 1.

Timer 1: b1 dung lai

. = A " R .
Thanh ghi dieu khién timer (TCON)
_ _ Bang 3.19 Tém tit thanh ghi TCON.
Bit Ky Diachi Mo ta
hiéu bit

TCON.Y TF1 8FH (& bao tran timer 1. DEt 1én 1 bdi phan eiing khi tran;

Sgu khi quatran, TFx duge xéa vé 0 bél phén mém hedc phan elng khi bd xi

van 1 ¥ chi dén chuong trinh phue vu ngat.

TCON.6G TR1 8EIT Dit dldu khién Timer 1 chay. Dat/xéda bang phan mém dé
cho timer chay/ngung.

TCON.5, TFO 8DH Co bao (ran Tiuner 0.

TCON.4 TRO SCH Bit diéu khién Timer 0 chay.

TCON.3 1IE1 8BH Cd canh ngat 1 bén ngoai. Dit béi phan cing khi phdt
hién ¢6 ecanh xuéng & INTI: xéa bang phian mém hoic
bang phan eing khi CPU chi dén chuong trinh phuc vu
ngat

TCON.2 IT1 SAH Co kifu ngit 1 bén ngoai. Pit/xéa biang phin mém dé
ngat ngoai tich eiie canh xuAng/miie thap.

TCON.T TEO H9H Cé canh ngat 0 hén ngoai.

TCON.O 1T0 2811 Céi kidu ngat 0 hén ngoal
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Ché dé timer 13 bit (Ché db 0)

Xung nhip TLx THx TFx
- — - . ;o .
timer (5 bit) (8 bit)

Cd bao tran

(a) Ch& d§ 0

Ché d6 0 la ché dd timer 13 bit dé twong thich véi bd xi ly
trdc 8051 Ia 8048 (hién nay, it str dung)

V&i cac thiét ké méi nguoi ta it dung ché d hoat dong nay
Byte cao cla timer (THx) ni tiép vé&i 5 bit thap cha byte
thap cla timer (TLx) dé tao thanh timer 13 bit

Ba bit cao cua TLx khéng dugc st dung

11

Ché dé timer 16 bit (ché dé 1)

Xung nhio Tlx THx TFx
fimer (8 bl (i hit)
? Cd bao trar
ih) Ché di 1
e Che do 1 la ché do timer 16 bit, s dung | Hx va

TLX.

 Tran xay ra khi co chuyen tiép tv FFFFH sang
0000H trong sb dém va no dat cd bao tran timer 1&n
1. Timer tiép tuc dém tiép. Sau khi qua tran, TFx
van la 1.

» C& bao tran la bit TFx trong TCON ma ngwoi ta co
thé doc ra hoac ghi vao bang phan mém

12
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Ché doé timer 8 bit tw nap lai tri dau (ché do 2)

Xung nhip TLx TFx
timer (8 bit)
T | Co bdo tran
Nap lai
Tlx
(8 bit)

] : (¢c)Ché d6 2
* Ché dé 2 la ché do ty déng nap gia tri dau.
TLx lam viéc nhw timer 8 bit
THx gilr gia tri can nap lai.
« Khibd dém tran tir FFH sang O0H thi
+ cO timer dwoc dat 1én 1 VA
+ gia tri trong THx con duwoc nap vao TLx,
viéc dém tiép tuc tir gia tri nay dén chuyén tiép tlr FFH sang O0H ké, va
cw tiép tuc nhw vay.
« Ché do nay tién loi vi tran timer xay ra theo nhirng khoang th&i gian
c6 chu ky mot khi TMOD va THx da dwoc khéi tao tri 13

Ché do tach timer (ché dé 3)

TLI TH1 S

Tuy thudc C/T cua timer 1

Xung nhip
timer

TLO THO

Tuy thudc C/T cta timer 0 Cd bdo tran

1/12 Fos N THO o TF1

Cd bao tran
« Ché do 3 la ché do tach timer thi khac nhau voi
moi timer. Timer 0 & ché do 3 dwoc tach thanh 2
timer 8 bit.
* TLO va THO lam viéc nhuw 2 timer déc lap v&i cac
bao tran dat cac co TFO va TF1 twong trng »
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Pic diem cua ché do 3

 Timer 1 bj dirng & ché dd 3, nhung c6 thé cho né chay
bang cach chuyén sang 1 trong cac ché do khac.

=> Gi&i han duy nhat: cd bao tran théng thwdng cia
Timer 1 (TF1) khéng bi anh hwédng bdi sw bao tran
trong Timer1 vi TF1 da dwoc ndi vao THO. (khéng co
c® bao tran TF1)

« Ché dd 3 chl yéu cho thém 1 timer 8 bit (8051 gibng
nhw cé thém timer thi ba). Khi Timer 0 & ché dé 3, ta
c6 thé bat hay tat Timer 1 bang cach chuyén né ra khdi
hay di vao chinh ché dé 3 ctia né. N6 van cé thé duoc
cbng ndi tiép str dung lam bd tao tdc dd baud hodc co
thé dwoc sir dung theo bat clr cach nao ma khéng can
ngat (vi n6 khdng con TF1) 15

Cac nguon tao xung nhip

Bo dao dong
- trong chip +12 .
| ~___|
Thach anh Xung nhip
timer
Chan
TO hoac T1 ) ) o
0 : (Ien) dinh khoang thoi gian
_ 1 : (xudng) dém su kién
T

Tir bén ngoai

e Co2 nguon xung nhip, ma ta cé thé chon bang
cach ghi vao bit chon bd dém/timer trong TMOD
khi tao cac tri khéi déng timer.

« Mbt ngudn xung nh|p dwoc dung dé dinh thi
khodng th&i gian, con ngudn kia d& dém sw kién.

16
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Pinh thi khoang théi gian

« Néu C/T =0, hoat déng timer lién tuc dwoc chon va timer
duwoc cap xung nhip tr mach dao déng trén chip. Mot téng
chia 12 dwoc thém vao dé gidm tan sé xung nhip xubng
gia tri thich hop cho phan 1&n cac &ng dung trong diéu
khién.

» Khi chon hoat déng timer lién tuc thi timer dwoc sir dung
dé dinh thi khoéng thoi gian (interval timing). Cac thanh
ghi timer (TLx/THXx) tadng ndi dung thém 1 c(r theo tan s6 14
1/12 tAnsb dao ddng trén chip; nhw vay véi thach anh 12
MHz thi xung nhip cta timer la 1 MHz.

« Tran timer xay ra cir sau mot sé cac xung nhip cb dinh ma
tuy theo gia tri dau dwoc nap vao cac thanh ghi TLx/THx

17

PDem sw kién

« Néu C/T= 1, timer dwoc cip xung nhip tlr ngudn bén ngoai. Trong phan
I&n cac (rng dung, ngudn bén ngoai nay cung cap timer mot xung khi xay
ra sw kién—timer dwoc sir dung dé dém sw kién (event counting). S6 sw
kién dwoc xac dinh trong phan mém béng cach doc cac thanh ghi
TLx/THx, tov d6 gia tri 16 bit trong cac thanh ghi nay tang thém 1 cho méi
sw kién.

« Ngudn xung nhip bén ngoai dwoc cung cap bang cach dwa vao cac cé
chirc nang thay thé & Port 3:ngd vao xung nhip cho Timer 0 1a TO (chan
P3.4). hay cho timerla T1 (chan P3.5)

 Trong céc trng dung bd dém, cac thanh ghi timer dwoc téng thém 1 khi
c6 chuyén tiép 1 sang 0 & ngé vao bén ngoai Tx. Ngé vao bén ngoai nay
duwoc Idy méau trong S5P2 ctia moi chu ky méy; nhw vay khi ngé vao &
murc 1 trong 1 chu ky va mdre 0 trong chu ky ké thi s6 dém duwoc ting
thém 1. Gia tri méi xuét hién trong cac thanh ghi timer trong S3P1 cla
chu ky theo sau chu ky ma chuyén tiép dwoc phat hién. Tir d6 né mat 2
chu ky may (2 us) dé ghi nhan chuyén tiép 1 sang 0, do dé tén sé bén

ngoai téi da la 500 KHz (gid str hoat déng 12 MHz) s
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Khei tao tri va truy cap cac
thanh ghi timer

Cac tac vu:
— Dat ché d6 lam viéc
— Cho timer chay
— Duwng timer
— Kiém tra co tran
— Xo0a c¢ bao tran
— Poc va cap nhat cac thanh ghi timer

19

Dat ché do lam viéc — Cho timer chay —
Duwng timer
TD:
— Dat ché dé lam viéc
MOV TMOD, #00010000B
timer 1: Gate=0, C/T=0, M1M0=01 (mode 1)
timer 0: Gate=0, C/T=0, M1M0=00 (mode 0)
— Cho timer chay
SETB TR1 Xugnhp R
< . timer > Cac thanh ghi
— Dtrng timer 0=l timerding
CLR TR1 TRx 1 = xubng : timer chay

10
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Chu y khi c6 st dung ngat ngoai
(vidu: ché dé 1)

12MHz

i Bo dao dong
] trong chip +12
= - Jot |t TR
. i
(P3.5) 0:(léen)
12 (xudng)

- O

: (lén)

INTL __|

Kiém tra c® va truy cap cac
thanh ghi timer

TD:
« Kiém tra c® va x6a c&
WAIT: JNB TF1, WAIT
CLR TR1 ;dwng timerT1
CLR TF1 ;xba cd bao tran
« Cap nhat cac thanh ghi timer
MOV TL1, #9CH
MOV TH1, #0FFH

22
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DPoc gia tri dém cua timer dang chay

(on the fly)

e R7 <& TH1, R6 € TL1
« Trwdce hét doc byte cao
« Van dé co thé xay ra:

khi tran byte thdp > doc lai lan niva

AGAIN: MOV A, TH1
MOV R6, TL1
CINE A, TH1, AGAIN
MOV R7,A

23

N o ok wDdhPRE

Céc buwdc dé 1ap trinh Timer mode 0 hay 1

Nap tri cho TMOD

Nap tri cho cac thanh ghi TL va TH

Cho timer chay (SETB TRO hay SETB TR1)
Kiém tra/theo d6i TF > TF = 1 (tran)

Dung timer (CLR TRO hay CLR TR1)

Xoa TF

Quay vé budc 2

24
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Xo6a TF

N o ok wDdhPRE

Cac budc dé 1ap trinh Timer mode 2

Nap tri cho TMOD

Nap tri cho cac thanh ghi TH

Cho timer chay (SETB TRO hay SETB TR1)
Kiém tra/theo déi TF > TF = 1 (tran)

Dung timer (CLR TRO hay CLR TR1)

Quay vé budc 4

25

Dinh thi khoang thi gian ngan
va khoang th&i gian dai

Bang 3.20 Cdc ky thuat lap trinh khoang ther man (heat dong 12 MHz)

Khoang thei gian
tdi da (theo ps)

Ky thuat

+ 10 Piéu chinh phin mém
256 Timer 8 bit vé1 tu dong nap lai tr1 ddu
62536 Timer 16 bt

Khong mé1 han

Timer 16 bit cong vé1 cde vong lip phin mém

26
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Thi du: Tao dang xung trén chan P1.0

Viét mot chwong trinh tao ra dang song co chu ky trén P1.0 voi tan s6 cao nhat
c6 thé dwgce. Tan s6 va chu ky nhiém vy clia dang séng nay la bao nhiéu?
(gid str ta dung XTAL = 12MHz > 1 MC = 1us)
2 V6idang séng rat ngén: khong can timer
ORG 8000H
LOOP: SETB P1.0 ;1MC
CLR P1.0 ;1MC
SIMP LOOP; 2 MC

SETB{ CLR'! SIMP SETB
P1.0 !
<
lus
o (1 MC)
e Tanso=250Khz (1/4 us)
e Ton=1us, Toee=3us = duty cycle = Ton/(Ton+Tore)= 25% (1/4) 27

Thi du: Tao song vudng trén chan P1.0

ORG  8000H

LOOP: SETB P10 ;1MC
NOP ; 1MC
NOP ;1 MC

CLR P10 ;1MC
SIMP LOOP; 2MC

/SETB | NOP NOP { CLR | sjMp  [SETB:

PLO

lus
(One machine cycle)

Tansb =166.7Khz (1/6 us)
Ton =3 Us, Toge= 3us = duty cycle = Toy/(Ton*tTore)= 50% (3/6)

28

14
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Tao song vuéng 10 KHz & chan P1.0

Tao séng vudng 10 KHz
Tan s6 = 10KHz = chu ky T =1/10000 = 100 us

Tao song vudng 1 KHz trén chan P1.0

Tao séng vudng 1 KHz

Tan sé = 1KHz > chu ky T =1/1000 = 1000 us

TON =500 us, TOFF=500us

Dung mode 1 ( 16 bit mode ), vi khodng thoi gian > 256 us.

ORG  8000H

MOV  TMOD, #01H : ché d6 1 (16 bit)
LOOP: MOV  THO, #0FEH

MOV  TLO, #0CH ;-500 (-01F4H)

SETB TRO ; cho timer TO chay
WAIT: JNB TFO, WAIT ; doi timer tran

CLR TRO ; dieng timer O

CLR TFO ; X6a co bg’\o tran

CPL P1.0 ; dao bit cong

SIMP LOOP ;1ap lai

END

Chuy: MOV THO, #0FEH
MOV TLO, #0CH

= MOV THO, #HIGH(-500) 20
= MOV TLO, #LOW(-500)

15
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TD: Giao tiep buzzer (1/2)

M6t buzzer dwoc ndi vao chan P1.7 va mét cong tac
khéng ndy (debounce switch) dwoc ndi vao chan
P1.6 (xem hinh 3.28). Viét chwong trinh doc mdc
logic do cdng tac cap va tao ra am thanh & buzzer
trong 1 gidy sau méi lan phat hién chuyén trang thai
t 1 xudna 0.

10k +5V
SPDT T4HCO00 —l I—
switch P1.6
P1.7
= Buzzer
8051 0= 2z...
1=im lang
31
10k
- u - A
TD: Giao tiep buzzer (2/2)
Bua chi Ma mdy Déng Nhin Lénh Chi thich
lénh
A HUNDRED EQU 100 ;100 x
7 COUNT EQUT 10000 :10000ps = 1=
2100 8 ORG 8100H
2100 758001 7 MOV TMOD, £#01H ;cheédal
2102 2006FD 9 LOOP: JNB P16, LOOP : dol mude 1
R10A TARANC 10 WATT: JB P16, WATT + don mife (0
£2109 n2a7 11 SETR P19 - il bueesr ON
8108 128112 12 CALT. DELAY s dai 1 gifiy
f10F 297 14 CLE P19 + tit buzzer
8110 80F1 14 3JMP LOOP
14 -
R112 TFA4 17 NETAY: MOV R7 #HUNDRED
8114 TH8C27 15 AGAIN: MOV THO4#HIGH{-COUNT)
8117 TOBAL0 19 MOV  TLO.#LOW(-COUNT)
8114 D2aC 20 3ETBE TRO
811C 308DFD 21 WAIT2: JNB TF0, WAIT2
B11T C26D 22 CLR TTFD
8121 Cc26C 23 CLIR TRO
8123 DFEF 24 DJNZ R7, ACAIN
8125 22 25 LET
26 END
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Lap trinh counter

« O ché dd counter: TMOD, TH, TL giéng nhw v&i timer

« Céc ché do timer ciing gibng

« Tuy nhién thay vi dung tan sb thach anh, counter dém
xung tr bén ngoai dwa vao 8051.

« Bit C/T trong TMOD quyét dinh nguén xung nhip.

« Khi C/T = 1, counter dém I&n khi c6 xung dwa vao cac
chan T1 va T0 (& P3)

Pin Port Pin

Function |Description

14

P3.4

T0 Timer/Counter 0 external input

15

P3.5

T Timer/Counter 1 external input

(MSB)

(LSB)

GATE| ¢/Tm | m1 [ Mo | GATE | T | M1 | MO

Timer 1 Timer 0

33

. Bai giai

AGAIN:
BACK:

MOV
MOV
SETB
SETB
MOV
MOV
JNB
CLR
CLR
SIMP

TD: Iap trinh counter & ché dé 2

- Gia slr c6 xung nhip dwa vao chan T1, viét chwong trinh dung
counter 1 & ché dd 2 va xuat s6 xung dém dwoc ra P2.

TMOD, #01100000B ; counter 1 ché d6 2
TH1, #0

P3.5 ; lam cho T1 la chan nhap
TR1 ; cho counter 1 chay

A, TL1 ;lay sb xung dém duwoc
P2, A  :xuatraP2

TF1, BACK

TR1

TF1

AGAIN 34
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