
Lecture-48 

Mode’1’ programmable one shot: 

In this mode, counter acts as a retrigger able, programmable one 

shot programming this mode sets the output high. Whenever there is 

a rising edge at the gate, the counter starts down counting. The 

output of the counter goes low and remains low during down 

counting. When terminal count is reached, the output goes high. 

Therefore, the output is low for the no. Of clock pulses whose value is 

loaded in counter. 

 

If a new count value is lowed while the output is low, it will not affect 

the period of one shot pulse until the succeeding trigger. The one 

shot is retriggerable, hence the output will remain low for the full 

count value after any rising edge of the gate input. 

 

 



 

 

Mode 2 Rate generator or divide by N counter: 

This mode of operation provides a device by N- counter of the 

counter is loaded initially with N count value. After loading the counter 

and triggering it, the output will be high till the last one period (i.e. the 

output will be high for (N-1) clock pulses and then it will go low for 

one cycle of input clock and then return HIGH and the count value 

(W) is automatically reloaded into the counter. Once again, the OUT 

stay high for (N-1) clock pulses before going low for one clock pulse. 

Thus the period from one output pulse to the next equal the number 

of input in the count register. If the count register is reloaded between 

the output pulses the present period will not be affected but the 

subsequent period will reflect the new value. The gate input can be 

used to control the counter. If the gate is low, the output will be HIGH 

and no counting will be performed. When GATE input goes L0       H1, 

the counter will start counting from the initial value and GATE=1, 



enables counting. Thus this gate can be used by external hardware to 

synchronize the counting. 

 

 

 

Mode 3 Square Wave Generator: 

This mode is similar to mode ‘2’ except that the output signals will be 

a square wave shape (HIGH & LOW foe equal times). This is 

accomplished internally by decrementing the counter by two on the 

falling edge of each pulse and then complementing the signal. If the 

count value loaded was an Del, then the output signal will be HIGH 

for (N+1)/2 counter and low. For (N+1)/2 counter. Thus In fact the first 

clock decrement will has 1 and subsequent clock pulses by 2 an old 

value will introduce a small amount of asymmetry into the waveform. 

The rising edge of the gate will initiate the counting and the counting 

and the output will continue as long as the gate is HIGH. 



 

 

Mode 4: Software triggered strobe: 

After the mode is set, the output will be high. In this case GATE=1, 

enables the counting and gate 0, disables counting. As the new count 

value is loaded in the counter the counter starts down counting. Once 

the terminal count is reached, OUT goes LOW for one clock pulse 

and then return to HIGH. This output pulse may be used as a strobe 

in a particular application. Note that in this mode the generation of the 

strobe signal at the out is triggered by the act of writing the count 

value into the counter. This is the reason why this mode is referred to 

be software triggered. 



 

GATE=1: 

If the count value is reloaded during down counting, the new count 

will be loaded on the next CLK pulse. The count will be inhibited 

when the gate input is low. 

 

Mode 5: hardware triggered strobe  

He output of the counter goes HIGH when programmed. In this mode, 

the counting starts at the rising edge of the gate signal. The output 

will go low. When counter reaches zero, and remains LOW for one 

input clock period. The counter is retriggerable by activating the 

trigger line before the terminal count has been reached. The rising 

edge of the gate will causes the counter to be reloaded with the count 

value and counting to start again. 



 

 

Note, unlike mode 4, the trigger comes from the hardware i.e. L0       

H1 edge of GATE, that is why it is called hardware triggered strobe. 

The functions of gate input in each mode of operation are given in 

table. 

Signal Status/ 
Mode 

Zero or  
going low 

Rising High 

0,4 Disable counting ........ Enable 
counting 

1,4 .......  Initiates counting 
 Reset output after 
the next clock 

.............. 

2,3  Disable counting 
 sets output 
immediately high 

Initiates counting 
 

Enable 
counting 

5 ...........  Initiates counting 
 

............... 

 
 

 


