
Lecture-33 

INPUT/OUTPUT Techniques 

 

 In all process content applications, p would like to 

communicate with different I/O devices for data transfers is transfer of 

data between circuitry external to the p itself. This transfer of data is 

in addition to transfers between the microprocessor and memory and 

is referred to as input/output or I/O. 

 In addition to the memory and keyboard interfaced to the p 

many input & output peripheral devices may have to be interfaced 

with the system to obtain a micro-computer depending upon a 

particular control applications same of the input devices interfaced are 

push bottom switches, toggle switches, a TTY, CRT, analog to digital 

converters etc. some of the output devices interfaced are LED s, 

seven segment displays, TTY, CPT, printers, digital to analog 

converters etc. 

 

 

      



 In the case of CPU initiated I/O transfer, it is the p which 

through a software initiates the action of data transfer. In the case of 

device initiated it is the external device which is interested in 

communication with CPU initiates the data transfer operation. The 

CPU initiated I/O transfer is also known as program controlled I/O, 

because the transfer of data is completely under the control of the 

microprocessor program. An I/O operation takes place only when an 

I/O transfer instruction is encountered in the execution of the 

program. 

 This I/O transfer may be unconditional or conditional I/O 

transfer. In the case of CPU initiated unconditional I/O transfer 

CPU initiates the data transfer and assumes that the external device 

is always ready to input a data into the p at the time of data transfer 

initiated by the p and therefore microprocessor affects the transfer 

of data through corresponding instructions.(toggle switches).In the 

case of an output data transfer the  p assumes that the output 

device is already to accept data and sends the necessary data 

through the corresponding instructions. 

 In the case of CPU initiated polled I/O transfer, again it is the 

CPU that initiates the data transfer operation but it does not assume 

that the peripheral device is ready for data transfer.2f checks the 

readiness of the device before the data transfer occurs. This involves 

testing one or more status flags or bits associated with the I/O device 

before the data transfer .this is known as hand shake control signals 

.the flow chart for CPU initiated polled I/O transfer is shown in fig. 



 

 CPU initiated polled I/O transfer can be preferred if and only if 

the p has no other useful work to do in the process control under 

consideration and can wait     away the ti9me till the device is ready 

for data communication. On the other hand, if the wait away time is 

large like 1 sec or 1min and the process control application under 

consideration demands some useful work to be done by the p. In 

such cases, CPU initiated polled I/O transfer shall be dispensed with 

and device initiated I/O transfer should be preferred.  

 Device initiated I/O transfer is one which the device initiates 

the transfer of data. There are two main of data transfer; 



 In the case of device initiated interrupt I/O transfer (also 

known as interrupt program controlled I/O), an external device 

indicates directly to the p its readiness to transfer data by making 

the corresponding interrupt control signal active. Most p interrupted 

input can be disabled u8nder program controlled I/O. when a 

microprocessor program is interrupted, p recognizes the fact that the 

external device has requested for the data transfer & control is 

transferred to an interrupt service subroutine. This subroutine 

performs the data transfer and then return the control to the program 

at the point it was interrupted, and processing continues thus, with an 

interrupt program controlled I/o operation, the data transfer is 

requested by an external device and then implemented by an 

interrupt service subroutine. 

 D.M.A stands for direct memory access.2f is also referred to as 

hardware controlled I/O, 2f is the only type of I/O transfer in which the  

p is not involved in the transfer of data between the memory and the 

external device .In this case there is direct data transfer between an 

I/O device and memory, data Is not transferred from an I/O device to 

one of the  p registers and then to memory a vice-versa. In DMA, p 

goes to the HOLD state. the address bus data and the data 

communication control signal like  ,  .IO/  are all tri-stated and 

the external device which initiates the D.M.A through making HOLD 

control signal active, takes the command of the address bus BDB and 

BCB and The control signal for data transfer applications between the 

memory & device DMA is used primarily to transfer a number of 

words or black of data at high speed. 


