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PROGRAMMING 8051 TIMERS

Finding values to be loaded into the timerFinding values to be loaded into the timer

XTAL = 11.0592 MHz (12MHz)

divide the desired time delay by 1.085ms 
(1ms) to get n

65536 – n  =  N
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65536 – n  =  N

convert N to hex yyxx

set TL = xx and TH = yy
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Assuming XTAL = 11.0592 MHz, write a program to generate a square wave of 
50 Hz frequency on pin P2.3.

• T = 1/50 Hz = 20 ms

• 1/2 of it for the high and low portions of the pulse = 10 ms

• 10 ms / 1.085 us = 9216

• 65536 - 9216 = 56320 in decimal = DC00H
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• TL = 00 and TH = DCH

• The calculation for 12MHz crystal uses the same steps
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PROGRAMMING 8051 TIMERS

Generating a large time delayGenerating a large time delay

size of the time delay depends 

crystal frequency

timer's 16-bit register in mode 1

largest time delay is achieved by making both TH and TL zero

what if that is not enough?
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what if that is not enough?
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bit register in mode 1

largest time delay is achieved by making both TH and TL zero

Program Name: B.Tech



School of Electrical, Electronics & Communication Engineering

Course Code : BECE3017 Course Name: Microprocessor and its application

PROGRAMMING 8051 TIMERS
Using Windows calculator to find TH, TL

Windows scientific calculator can be use to find the TH, TL Windows scientific calculator can be use to find the TH, TL 
values

Lets say we would like to find the TH, TL values for a time 
delay that uses 35,000 clocks of 1.085ms

1. open scientific calculator and select decimal

2. enter 35,000
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2. enter 35,000

3. select hex - converts 35,000 to hex 88B8H

4. select +/- to give -35000 decimal (7748H)

5. the lowest two digits (48) of this hex value are for TL 
and the next two (77) are for TH 
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Windows scientific calculator can be use to find the TH, TL Windows scientific calculator can be use to find the TH, TL 

Lets say we would like to find the TH, TL values for a time 
delay that uses 35,000 clocks of 1.085ms
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converts 35,000 to hex 88B8H

35000 decimal (7748H)

the lowest two digits (48) of this hex value are for TL 
and the next two (77) are for TH 
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Examine the following program and find the time delay in seconds. Exclude 
the time delay due to the instructions in the loop.
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PROGRAMMING 8051 TIMERS
Mode 0Mode 0

works like mode 1

13-bit timer instead of 16-bit

13-bit counter hold values 0000 to 1FFFH

when the timer reaches its maximum of 
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when the timer reaches its maximum of 
1FFFH, it rolls over to 0000, and TF is set
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bit counter hold values 0000 to 1FFFH
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when the timer reaches its maximum of 
1FFFH, it rolls over to 0000, and TF is set
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PROGRAMMING 8051 TIMERS
Mode 2 programmingMode 2 programming

8-bit timer, allows values of 00 to FFH
TH is loaded with the 8-bit value
a copy is given to TL
timer is started by ,"SETB TR0" or "SETB TR1“
starts to count up by incrementing the TL register
counts up until it reaches its limit of FFH
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counts up until it reaches its limit of FFH
when it rolls over from FFH to 00, it sets high TF
TL is reloaded automatically with the value in TH
To repeat, clear TF 
mode 2 is an auto-reload mode
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PROGRAMMING 8051 TIMERS

bit timer, allows values of 00 to FFH
bit value

timer is started by ,"SETB TR0" or "SETB TR1“
starts to count up by incrementing the TL register
counts up until it reaches its limit of FFH
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counts up until it reaches its limit of FFH
when it rolls over from FFH to 00, it sets high TF
TL is reloaded automatically with the value in TH



School of Electrical, Electronics & Communication Engineering

Course Code : BECE3017 Course Name: Microprocessor and its application

PROGRAMMING 8051 TIMERSSteps to program in mode 2

1. load TMOD, select mode 21. load TMOD, select mode 2

2. load the TH

3. start timer

4. monitor the timer flag (TF) with "JNB”

5. get out of the loop when TF=1 
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5. get out of the loop when TF=1 

6. clear TF

7. go back to Step 4 since mode 2 is auto
reload 
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PROGRAMMING 8051 TIMERS

monitor the timer flag (TF) with "JNB”

get out of the loop when TF=1 
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go back to Step 4 since mode 2 is auto-
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Assuming that XTAL = 11.0592 MHz, find (a) the frequency of the square wave 
generated on pin P1.0 and (b) the smallest frequency achievable in this program, and 

the TH value to do that.
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PROGRAMMING 8051 TIMERS

Assemblers and negative values

can let the assembler calculate the value 
for TH and TL which makes the job easier

"MOV TH1, # -100", the assembler will 
calculate the -100 = 9CH
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calculate the -100 = 9CH

"MOV TH1,#high(-10000) "

"MOV TL1,#low(-10000) "
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100 = 9CH

10000) "

10000) "


