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OBJECTIVES

• List the timers of the 8051 and their associated registers

• Describe the various modes of the 8051 timers

• Program the 8051 timers in Assembly to generate time 
delay
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Basic registers of the timer

a. Timer 0 and Timer 1 are 16 bits wide

b. each 16-bit timer is accessed as two separate 
registers of low byte and high byte. 
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PROGRAMMING 8051 TIMERS
Timer 0 registersTimer 0 registers

low byte register is called TL0 (Timer 0 low byte) and the 
high byte register is referred to as TH0 (Timer 0 high byte)

can be accessed like any other register, such as A, B, R0, R1, 
R2, etc. 

"MOV TL0, #4 FH" moves the value 4FH into TL0

Name of the Faculty: Dr. Usha Chahan

"MOV TL0, #4 FH" moves the value 4FH into TL0

"MOV R5, TH0" saves TH0 (high byte of Timer 0) in R5
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"MOV TL0, #4 FH" moves the value 4FH into TL0

"MOV R5, TH0" saves TH0 (high byte of Timer 0) in R5
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Figure Timer 0 Registers
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PROGRAMMING 8051 TIMERS
Timer 1 registersTimer 1 registers

also 16 bits

split into two bytes TL1 (Timer 1 low byte) and TH1 
(Timer 1 high byte)

accessible in the same way as the registers of Timer 0.
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PROGRAMMING 8051 TIMERS

TMOD (timer mode) register

timers 0 and 1 use TMOD register to set operation modes 
(only learn Mode 1 and 2)

8-bit register 

lower 4 bits are for Timer 0 

upper 4 bits are for Timer 1
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upper 4 bits are for Timer 1

lower 2 bits are used to set the timer mode

(only learn Mode 1 and 2)

upper 2 bits to specify the operation

(only learn timer operation)
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timers 0 and 1 use TMOD register to set operation modes 
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lower 2 bits are used to set the timer mode

upper 2 bits to specify the operation



School of Electrical, Electronics & Communication Engineering

Course Code : BECE3017 Course Name: Microprocessor and its application

PROGRAMMING 8051 TIMERS

Name of the Faculty: Dr. Usha Chahan

Figure TMOD Register
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PROGRAMMING 8051 TIMERS
Clock source for timer

timer needs a clock pulse to ticktimer needs a clock pulse to tick

if C/T = 0, the crystal frequency attached to the 8051 is the 
source of the clock for the timer

frequency for the timer is always 1/12th the frequency of 
the crystal attached to the 8051

XTAL = 11.0592 MHz allows the 8051 system to 
communicate with the PC with no errors
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communicate with the PC with no errors

In our case, the timer frequency is 1MHz since our crystal 
frequency is 12MHz  
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PROGRAMMING 8051 TIMERS
Mode 1 programming

16-bit timer, values of 0000 to FFFFH 16-bit timer, values of 0000 to FFFFH 
TH and TL are loaded with a 16-bit initial value
timer started by "SETB TR0" for Timer 0 and "SETB TR1" for Timer l
timer count ups until it reaches its limit of FFFFH
rolls over from FFFFH to 0000H
sets TF (timer flag)
when this timer flag is raised, can stop the timer with "CLR TR0" or "CLR 
TR1“
after the timer reaches its limit and rolls over, the registers TH and TL 
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after the timer reaches its limit and rolls over, the registers TH and TL 
must be reloaded with the original value and TF must be reset to 0 
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Figure Timer 0 with External Input (Mode 1)
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SECTION PROGRAMMING 8051 TIMERS 
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Figure Timer 1 with External Input (Mode 1)
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SECTION PROGRAMMING 8051 TIMERS

Steps to program in mode 1Steps to program in mode 1

Set timer mode 1 or 2

Set TL0 and TH0 (for mode 1 16 bit mode)

Set TH0 only (for mode 2 8 bit auto reload 
mode)
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mode)

Run the timer

Monitor the timer flag bit
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In the following program, we are creating a square wave of 50% duty cycle (with 
equal portions high and low) on the P1.5 bit. 

Timer 0 is used to generate the time delay
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The following program generates a square wave on pin P 1.5 continuously using Timer 1 for a 
time delay. Find the frequency of the square wave if XTAL = 11.0592 MHz. In your calculation 

do not include the overhead due to the timer setup instructions in the loop.
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