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Figure 6.61 4-bit universal shift register.

Table 6.9 Function table for the register of Figure 6.61 " S

Mode control

S, S Register operation
0 0 No change

0 | RFETT .« Shift right

1 0 Shift left

1 1 Parallel load =
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6.2.11 Applications of Shift Registers

Time delays: In many digital systems, it is necessary to delay the transfer of data unjj g, .

as operations on other data have been completed, or to synchronize the arrival of dat, ata Su‘;:h lime
where it is processed with other data. A shift register can be used to delay the arTiva] Ofseﬁgstem ;
by a specific number of clock pulses, since the number of stages corresponds to the Numbey o
clock pulses required to shift each bit completely through the register. The tota] time delay ¢ of
controlled by adjusting the clock frequency and by prescribing the number of Stages in the re;: be
In practice, the clock frequency is fixed and the total delay can be adjusted only by controlti, g;ﬁ
number of stages through which the data is passed. By using a serial-in, parallel-out regjster ad
by taking the serial output at any one of the intermediate stages, we have the flexibility t delay the
output by any number of clock pulses equal to or less than the number of stages in the register. The
arrangement shown in Figure 6.59 can be used to delay the data by 4 clock pulses.

Serial/Parallel data conversion: We know that data can be available either in serial form orip |
parallel form. Transfer of data in parallel form is much faster than that in serial form. Similarly, the
processing of data is much faster when all the data bits are available simultaneously. For this
reason, digital systems in which speed is an important consideration are designed to operate on
data in parallel form. When large data is to be transmitted over long distances, transmitting data on
parallel lines is costly and impracticable. It is convenient and economical to transmit data in serial
form, since serial data transmission requires only one line. Shift registers are used for converting
serial data to parallel form, so that a serial input can be processed by a parallel system and for
converting parallel data to serial form, so that parallel data can be transmitted serially. - 1
A serial-in, parallel-out, shift register can be used to perform serial-to-parallel convessioz,  §
and a parallel-in, serial-out, shift register can be used to perform parallel-to-serial conversion. A
universal shift register can be used to perform both the serial-to-parallel and parallel-to-serial data . -
conversions, A bidirectional shift register can be used to reverse the order of data. The arrangement
shown in Figure 6.57 can be used for serial-to-parallel conversion of a 4-bit data. The arrangemen! ‘7‘
shown in Figure 6.58 can be used for parallel-to-serial conversion of a 4-bit data. ik
Ring counters: Ring counters are constructed by modifying the serial-in, serial-out, shift registér™ e
There are two types of ring counters—basic ring counter and Johnson counter. The basic Ft;g :
counter can be obtained from a serial-in, serial-out, shift register by connecting the Q output ': o
last FF to the D input of the first FF, The Johnson counter can be obtained from a serial-ifl $¢™

. . s -RB
out, shift register by connecting the Q output of the last FF to the D input of the ﬁf“ F:cci mal
counter outputs can be used as a sequence of synchronizing pulses. The ring counter 15 &%
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