Chwong 3: Hoat dong dinh thoi
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3.1 M& dau

TIMER SFR PURPOSE ADDRESS BIT-ADDRESSABLE
TCON Control 88H Yes
TMOD Mode 89H No
TLO Timer O low-byte BAH No
TL1 Timer 1 low-byte 88BH No
THO Timer 0 high-byte 8CH No
TH1 Timer 1 high-byte 8DH No
T2CON* Timer 2 control C8H Yes
RCAP2L’ Timer 2 low-byte capture CAH No
RCAP2H* Timer 2 high-byte capture CBH No
TL2* Timer 2 low-byte CCH No
TH2* Timer 2 high-byte CDH No

« 8051 co 6 thanh ghi chirc nang dac biét
* 8052 co thém 5 thanh ghi dac biét



TMOD (timer mode) register summary

3.2 Thanh ghi ché dd dinh thoi

BIT NAME TIMER DESCRIPTION

7 GATE 1 Gate bit. When set, timer only runs while
INT1 is high

6 C/T 1 Counter/timer select bit.
1 = event counter
0 = interval timer

5 M1 1 Mode bit 1 (see Table 4-3)

4 MO 1 Mode bit 0 (see Table 4-3)

3 GATE 0 Timer O gate bit

2 C/T 0 Timer 0 counter/timer select bit

i M1 0 Timer O M1 bit

0 MO 0 Timer 0 MO bit




3.2 Thanh ghi ché dd dinh thoi
(TMOD)

Timer modes

M1 MO MODE DESCRIPTION
0 0 0 13-bit timer mode (8048 mode})

O 1 1 16-bit timer mode

1 0 2 8-bit auto-reload mode

1 1 3 Split timer mode:

Timer 0: TLO is an 8-bit timer controlled by timer 0 mode
bits; THO, the same except controlled by timer 1
mode bits

Timer 1: stopped



3.3 Thanh ghi diéu khién dinh thei (TCON)

TCON (timer control) register summary

BIT
BIT SYMBOL ADDRESS DESCRIPTION

TCON.7 TF1 8FH Timer 1 overfiow flag. Set by hardware upon
overflow; cleared by software, or by
hardware when processor vectors to
interrupt service routine

TCON.6 TR1 8EH Timer 1 run control bit. Set/cleared by software
to turn timer on/off

TCON.5 TFO 8DH Timer O overflow flag

TCON4 TRO 8CH Timer O run control bit

TCON.3 lE1 8BH External interrupt 1 edge flag. Set by hardware
when a talling edge is detected on INT 1;
cleared by software, or by hardware when
CPU vectors to interrupt service routine

TCON.2 Im 8AH External interrupt 1 type flag. Set/cleared by
software for falling-edge/low-level activated
external interrupt

TCON.1 IEQ 89H External interrupt O edge fiag

TCON.O ITO 88H External interrupt O type flag



3.4 C4ac ché do dinh thoi va cd tran

Timer TLx THx
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(c) Mode 2



3.4 C4ac ché do dinh thoi va cd tran
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3.5 Nguon xung clock dinh thoi

Crystai

TOorTI

On-chip
oscillator

+ 12

' .\I\‘ 5. Timer

) clock

pin

0 = Up (interval timing)
I = Down (event counting)




3.6 Kh&i dong, dirng va diéu khién cac bd dinh thdi

Timer .\l\. > Timer

clock | registers
|

0 = Up {tamer stopped)
1 = Down (timer started)

TRx




3.6 Kh&i dong, dirng va diéu khién céc bd dinh thoi

8051
12MHz T3 | | Onchie .1
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Lap trinh cho VDK c6 so dd mach nhw hinh dwdi, tao

Vi du 01 timer MODEO

LED sang 8000uS va t&t 8000usS lién tuc.
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» Lam sao dé c6 dwoc 8000us?
* Lap trinh nhw thé nao?



Tinh toan thoi gian

(%4) chu ky dén chép tat = 8000(uS/S)
f=12MHz => Osc = f/12=1MHz =>T = 1nS
=>> PDelay = 8000 xung



Cach khai bao cho timer

« Chon TimerO:

 Delay = 8000 xung

= St dung Mode 0: 13bit => M0=0; M1=0.

— S dung xung ndi => C/T=0, khéng str dung ngat ET=0

MSB Timer1 TimerQ LSB
< > < >

Gate| C/T | M1 MO | Gate| C/T | M1 MO

Gate| C/T | M1 | MO X 0 0 0

TMOD &= 0xF0 // Xo4 4 bit thap ciia thanh ghi TMOD
TMOD |= 0x00 // cho bit M0 =0; M1=0



« Khdéng str dung ngat => ET0 =0
Xoacotran: TF0O=0

* Khéi dong timer: TR0=1

Ngwng timer: TR0 =0

8000 = 1F40h => dich trai 3 bit vi ModeO Ia
timer st dung 13 bit cao => FAOOh

Not (FA0Oh) = 05FFh => TLO = FFh; TH0=05h



#include <regx51.h>
sbit P_LED = P20, bit S_LED; unsigned int x;
void main(void)
{ P2=0x00;
TMOD &= 0xFO0;
TMOD |= 0x00;
ETO0 =0,
while(1)
{ THO = 0x05;
TLO = OxFF,;
TFO0 =0,
TRO =1,
while (TF0 ==0) { x++; }
TRO = 0; /* Stop Timer 0 */
S LED=!S LED; P LED=S LED;
J



Lap trinh cho VDK cc’), so’ d6 mach nhw hinh dwdi, tao
LED sang 0.05S va tat 0.05S lién tuc.

+5V

Vi du 02 MODE1
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Tinh toan thoi gian

12 MHz
® —e—+—» TLI | THI TFI
TI ' (16 bits)
(P3.5) 0=Up
1 = Down

INTI
(P3.3)

—

(%5) chu ky dén chép tit = 0,05(S/S) = 50.000(uS/S)

f=12MHz => Osc =1/12=1MHz =>T = 1uS
=>> Delay = 50.000 xung




Cach khai bao cho timer

« Chon TimerO:

 Delay = 50.000 xung

= St dung Mode 1: 16bit => M0=1; M1=0.

— S dung xung ndi => C/T=0, khong str dung ngat ET=0

>» €

MSB Timer1 TimerQ LSB
< >

Gate| C/T | M1 MO | Gate| C/T | M1 MO

Gate| C/T | M1 MO X 0 0 1

TMOD &= 0xF0 // Xo4 4 bit thap ciia thanh ghi TMOD
TMOD |= 0x01 // cho bit M0 =1



« Khdéng str dung ngat => ET0 =0

- Xoacotran: TF0=0

* Khéi dong timer: TR0=1

* Ngwng timer: TR0 =0

« 50.000 = C350h Not (C350h) = 3CAFh =>
3CAFh => TL0 = AFh; TH0=3Ch



#include <regx51.h>
sbit P_LED = P20, bit S_LED; unsigned int x;
void main(void)
{ P2=0x00;
TMOD &= 0xFO0;
TMOD |= 0x01;
ETO0 =0,
while(1)
{ THO = 0x3C;
TLO = OxAF;
TFO0 =0,
TRO =1;
while (TF0==0) { x++; }
TRO = 0; /* Stop Timer 0 */
S LED=!S LED; P LED=S LED;
J



Vi du 03

Lap trinh cho VDK c6 so dd mach nhw hinh dwdi, tao

LED sang 1S va tat 1S lién tuc.
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Tinh toan thoi gian

(4) chu ky dén chép tat = 1(S/S) = 1.000.000(nS/S)
f=12MHz => Osc = /12 = IMHz => T = 1pS
=>> Delay = 1.000.000 xung = 50.000%20

e Sir dung timer1 é Model dém 50.000 xung va mét bién dém
20 xung.

* 50.000 = C350h Not (C350h) = 3CAFh => 3CAFh => TL1 =
AFh; TH1=3Ch;



— S dung xung ndi => C/T=0, khong str dung ngat ET=0

Cach khai bao cho timer

St dung Timer1 Mode1:=> M0=1; M1=0.

— Va Gate=0

MSB Timer1 TimerQ LSB

> > < >

Gate| C/T | M1 MO |Gate| C/T | M1 MO
0 0 0 1 X X X X

TMOD |= 0x10; //Khai bao cho timerl ¢ Model

TMOD &= 0x0F; // xoa 4 bit cao cua TMOD




#include <regx51.h>
sbit P_LED = P270; bit S _LED; unsigned char x; unsigned
chary;
void main(void)
{ P2=0x00; [/Port2 xuat tin hieu
TMOD &= 0x0F; // xoa 4 bit cao cua TMOD
TMOD |= 0x10; // xac dinh timer1-mode1
ET1=0; // khong su dung che do ngat
while(1)
{ TH1=0x3C;
TL1=0xAF:
TF1=0;
TR1=1;
while (TF1==0)
{ x++;} TR1=0; y++;
if (y==20){y=0; S LED =!S LED;P LED =S LED;}
3}



Vi du 04 Mode2

» Lap trinh cho VDK, tao tan sb f=2KHz ra
o chan P2.0.



Tinh toan thoi gian

(*2) chu ky den = 1/(2*2000)(S/S) = 250(uS/S)
f=12MHz => Osc =1/12=1MHz =>T = 1uS
=>> Delay = 250 xung
Sir dung timer1 & Mode2 dém 250 xung.
250 = FAh Not (FAh) = 05h => TH1=05h;



Cach khai bao cho timer
St dung Timer1 Mode2:=> M0=0; M1=1.

— Str dung xung ndi => C/T=0, khéng str dung ngat
ET=0

—Va Gate=0
MSB Timer1 TimerQ LSB)

>» €

Gate| C/T | M1 MO | Gate| C/T | M1 MO

0 0 1 0 X X X X

TMOD &= 0x0F; // xoa 4 bit cao cua TMOD
TMOD |= 0x20; //Khai bao cho timerl ¢ Mode2




#include <regx51.h>
sbit Pout = P270;

bit Status;
void main(void)
{
P2=0x00; //Port2 xuat tin hieu
TMOD &= OxOF; // xoa 4 bit cao cua TMOD
TMOD |= 0x20; // xac dinh timer1-mode1
ET1=0; // khong su dung che do ngat
TH1=0x05; //Dua 05h vao byte cao cua timer1
while(1)
{
TF1=0;
TR1=1;
while (TF1==0) {}
Status = IStatus; Pout = Status;
}



Vi du 05:
S dung counter dé dém san pham chay tén bang
truyén, khi da 25 san pham thi xuat tat ca tin hiéu &
Port 2 Ién muc 1 trong 1s.
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#include <regx51.h> #include <stdio.h>
unsigned char x; unsigned int y; unsigned int z;
void main(void)
{ TMOD &= 0xFO; // xoa 4 bit thap cua TMOD

TMOD I= 0x05; // Timer(O lam counter
ETO =0; z=0; TFO0=0; TRO=1; P2=0x00:;
while (1)
{z = THO; 7 <<= §; zI=TLO;
if (z==5)
{TRO=0; TLO=0; THO=0;
P2=0xFF; // mo port2 = FF
/ldelay 1s

TMOD &= 0x0F; // xo0a 4 bit cao cua
TMOD



TMOD |=0x10; // xac dinh timerl-model
ET1 =0; // khong su dung che do ngat
for(y=0;y<=20;y++)
{THI1=0x3C; TL1=0xAF; TF1=0;
TR1=1;
while (TF1==0)
{X++;}
TR1=0;}
P2=0x00;
TRO=1;
1



