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Draw and explain a single bus organization of the data path inside a processor. 

Explanation:2.5 

Diagram:2.5 

 

- Single bus organization contains MAR, MDR registers. MDR has two inputs and 

two outputs. Data may be loaded into MDR wither from the memory bus or from 

the internal processor bus. Data stored in MDR may be place on either bus. 

- The input of MAR is connected to the internal bus, and its output is connected to 

the external bus. 

- The control lines of the memory bus are connected to the instruction decoder and 

control logic block. 

- Three registers: Y, Z and Temp are used in this design. 

- ALU must have only one input connection from the bus. The other input must be 

stored in a holding register called Y register. 

- A multiplexer selects among register Y and 4 depending upon select line. 

One operand of a two-operand instruction must be placed into the Y register before 

the other operand must be placed onto the bus. Identical reasoning tells us that there 

must be an output register Z which collects the output of the ALU at the end of each 

cycle. 

- This way, there can be one operand in the Y register, one operand on the bus and 

the result stored in the Z register 

- The register, ALU and the interconnecting bus are collectively referred as datapath. 

- The following sequence are considered for instruction execution 

- Transfer a word of data from one processor to another or to the ALU 

- Perform an arithmetic or logic operation and store the result 

- Fetch the contents of a given memory location and load them into  processor  

register 

- Store a word of data from a processor register into a given memory location. 
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With a suitable diagram, explain about Three-bus organization data path inside the 

processor. Provide control sequence for ADD R4, R5, R6. 

Diagram 2.5 

Control sequence:2.5 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

- In simple single-bus structure, the results in long control sequences, because only 

one data item can be transferred over the bus in a clock cycle. 

- Most commercial processors provide multiple internal paths to enable several 

transfers to take place in parallel. 

- Three-bus organization to connect the registers and the ALU of a processor. All 

general-purpose registers are combined into a single block called register file. 

- Register file has three ports. Two outputs ports connected to buses A and B, 

allowing the contents of two different registers to be accessed simultaneously, and 

placed on buses A and B. One input port allows the data on bus C to be loaded into 

a third register during the same clock cycle. 

- Inputs to the ALU and outputs from the ALU - Buses A and B are used to transfer 

the source operands to the A and B inputs of the ALU. Result is transferred to the 

destination over bus C. 
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Explain the different actions required for execution of instruction ADD (R3), 

R1.Write the control sequence of it. 

Explanation:2.5 

Control sequence:2.5 

 

 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)            
 

 
 

 

What is instruction pipelining? What are the different types of hazards involved in it? 

Definition+diagram:2.5 

Hazards:2.5 

 

 
 



 
 

 

 

 

 

 

 
 

 

 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 Describe the function of Hardwired control unit with block diagram, decoding / 

encoding diagram and circuit diagram for control signal Zin. 
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(b) 

Construct and explain a 5-bit carry lookahead adder along with proper equations and 

block diagram. 

Prove the following using Binary Arithmetic 

i)  (-7) – (-5)       ii)   (+2) – (-3) 
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Design a 5-bit register block diagram for sequential circuit binary multiplier. Prove the 

same with M=10111, Q=01001, C=0 and A=00000 

 

Block diagram:2. Problem:3 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
(b)            

 

 
 
 

 
With neat diagram explain the circuit arrangement of binary division.Perform 

restoring division for 8÷3 by showing all the steps. 

Problem:2.5 



Circuit:2.5 
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Prove the following booth algorithm’s functionality 

i) Basic formula /Encoding scheme table for Booth algorithm 

ii) Booth recoding for 0100010100 

iii) Booth multiplication for + 10 and -12 
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