
Lecture-47 

System Interface: 

To interface 8253 with 8085,  signal is to be generated. 

Whenever , chip is selected and depending upon A1, A0 one of 

the internal register is enabled. Since in isolated I/O mapped 

interfacing, IN & OUT instructions are used, therefore address is 

duplicated. 

   A15 - A8 = A7 - A0  

Since A1 A0 select the internal register, these bits are not used to 

generate . Again let us consider, A15 – A11 be 000100. Therefore, 

the address for timer ‘0’ would be 0001x00  i.e either 10H or 14H 

Similarly, counter ‘1’ address = 11H or 15H 

        Counter ‘2’ address = 12H or 16H 

        Command word register address = 13H or 17H   

 

Using these addresses, interfacing circuit can be developed. The 

interfacing circuit for 8253 is shown below: 

 



The other possibility circuit may have IO/  combined with  and 

 to generate  and  and these signals are then 

connected to  and . N this case IO/  need not be used for 

generating . 

Initialization: 

Each of the three times of an 8253 can be individually programmed to 

operate in six mode of operation. To initialize the times,  writes a 

command to control word register (one CW for each timer) to select 

the operational parameters for the counter, that is, to specify which of 

the six modes is to specify which of the six modes is to be used and 

to select either binary or BCD decrementing and a code to specify 

what operation that counter should perform.( load the count or read 

the count ). When the power is first turned ON, 8253 is in undefined 

states. 

 The control word format is shown below: 

D7  D6      D5  D4      D3  D2  D1
     D0 

SC1 SC0 RL1 RL0 M2 M1 M0 BCD 

 

SC1 & SC0             These bits indicate whether the control word is 

intended for counter ,  or . 

SC1 SC0  

0 0 Select counter 0 

0 1 Select counter 1 

1 0 Select counter 2 

1 1 illegal 

 



RL1, RL0: 

Each of the 8253’s counters has 16 bits. Since they are accessed via 

a 8-bit data bus, two spate read or write operations are required to 

completely access one counter. The 8253 allows the user a 

substantial degree of freedom in this regard. The various choices are 

decided by the values of RL1 and RL0 as shown below: 

RL1 RL0  

0 0 Counter latching operation 

0 1 Read/ Load least significant byte only 

1 0 Read/ Load most significant byte only 

1 1 Read/ Load least significant byte first, then 

most significant byte. 

 

If RL1=RL0=0 is programmed, the four lower order bits ( M2, M1, M2, 

BCD) are don’t cares. 

 

M2, M1, M0: 

The mode of operation of the timer is selected by these three bits. 

M2 M1 M0 Mode 

0 0 0 Mode 0 

0 0 1 Mode 1 

X 1 0 Mode 2 

X 1 1 Mode 3 

1 0 0 Mode 4 

1 0 1 Mode 5 

 



BCD: 

A ‘0’ in this bit command the selected counter to operate as a 16-bit 

binary counter. The max value in binary is A ‘1’ in this bit commands 

the selected counter to operate as a 4-digit BCD. The max value in 

BCD is 9999 the 16-bit counter are down counter. This means that 

number in a counter will be decrement by each clock pulse. After the 

control word reg has been programmed, the 8253 expects the count 

to be located into the counter as specified in the RL bits of control 

word. If more than one counter is to be programmed at one time, the 

software may be written to write a control word to each counter and 

then load the count into each and counter or each counter may be 

programmed completely with a control word and the count value 

before initializing the other counter. 

 

Modes of operation: 

Each of the three counters of 8253 can be programmed to operate in 

six modes of operation to produce the desired output. Each timer 

requires a clock input. The counters are negative edge triggered 

down counter is whenever there is H1      L0 transition at the CLK 

input, the count value is decremented by 1. The down counting is 

controlled by the gate. The output pin can be used as an interrupt 

request signal in the interrupt related modes. 

 

Counter Loading: 

The counter register is not loaded until the output value written is 

followed by a rising edge and a following edge of the clock input to 

the counter. 



 

 

Mode0: Interrupt on terminal count 

The output of the counter will go low when mode ‘0’ has been 

programmed. After the count is loaded the counter will remain low. If 

the gate is low the counting is disabled the counter will start down 

counting as soon as both bytes have been loaded and the gate is 

mode HIGH. The output remains zero until count value reaches ‘0’. 

When the terminal count is reached (count value =0) the output will 

go high and remains high until the selected counter is reloaded with 

the mode or a new count value the mode is loaded. After the counter 

has reached zero it will continue to count down from FFFF value but 

will not change the output signal. 

Inputting GATE=0; disables the counter. The count value stays frozen 

if GATE goes low during counting. i.e. the counter stops counting . 

Counting resumes from the from frozen value. When GATE returns to 

1. 



 

 

A+B =4 

The count value may be changed at any instant even when the 

counting operation is going on. Loading a new count value essentially 

restart the counter with this new value. Note that if the counter value 

to be loaded is 8 bits the effect of loading the new count value is 

immediately. If the count value to be loaded is 16- bits the counter 

stops counting after the first byte is loaded and resumes counting 

only after the second byte is loaded. 

Expect for mode’0’ in all other modes: 

i) Retriggering of gate will cause the counter to reset to full count 

and start down counting. 

ii) The output will be high initially. 

 


