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Chapiter 2: 
 

Main components of a computer 

Computer components 
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Operation of digital hardware governed by a constant-
rate clock 

Clock period: duration of a clock cycle 
e.g., 250 ps = 0.25 ns = 250×10–12 s 

Clock frequency (rate): cycles per second 
e.g., 4.0 GHz = 4000 MHz = 4.0×109 Hz 
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Performance depends on 
Algorithm: affects IC, possibly CPI 

Programming language: affects IC, CPI 

Compiler: affects IC, CPI 

 Instruction set architecture: affects IC, CPI, Tc 
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Registers & Counter 

• Circuits that include flip-flops are usually  classified by the 
function they perform 
– Registers 
– Counters 

• Register is a group of flip-flops. 
– Each flip-flop is capable of storing one bit of  information. 
– An n-bit register consists of a group of n flip-flops. 
– Register is a group of binary cells suitable for holding  binary information. 

• A counter is essentially a register that goes  through a 
predetermined sequence of states. 
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4-Bit Register 
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3-Bit Register 

• Shift registers are comprised of D Flip-Flops  that share a 
common clock input. 
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Parallel versus Serial 

• Serial communications: provides a binary number as a  sequence of binary 
digits, one after another, through one  data line. 

• Parallel communications: provides a binary number as  binary digits through 
multiple data lines at the same time. 

Shift Registers 

• Shift Registers are devices that store and move data bits in serial (to  the left or the right), 

• ..or in parallel, 

• ..or a combination of serial and parallel. 
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Types of registers 

 

Combinations of Data Transfer Methods 

• SISO: Serial In, Serial Out 

• SIPO: Serial In, Parallel Out 

• PISO: Parallel In, Serial Out 

• PIPO: Parallel In, Parallel Out 
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SISO Register 

• Serial In Serial Out shift register has a single  input and a 
single output 
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• Serial In Parallel Out shift register has a single  input and 
access to all outputs 
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PISO Register 

• a Parallel In Serial Out shift register requires  additional 
gates, and the parallel input must  revert to logic low. 
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PIPO Register 

• Parallel In Parallel Out register has the  simplest configuration. 
It represents a memory  device. 
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Shift Registers are an important Flip-Flop configuration with a wide range of 
applications, including: 

 

 Computer and Data Communications 

 Serial and Parallel Communications 

 Multi-bit number storage 

 Sequencing 

 Basic arithmetic such as scaling (a serial shift to the left or right will change   
the value  of a binary number a power of 2) 

 Logical operations 
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Applications of shift registers 


