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o Answer All Questions

« M -Max mark: CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Creatﬁe)
3. Construct high speed arithmetic and memory circuits
4. Analyze the synthesis and timing constraints/reports
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1. | Design a sequence detector circuit that has IN, RESET Ell:ld CLK as the mrﬂu A
OUT as the output. The output OUT will be 1 when the inputseqveree " & 0 -
the last 4 inputs received on IN otherwise the output OUT will be 0. 1he : to the
<hould keep checking for the appropriate sequence and should not ':E?F ﬂtn a | 10 |BS13
initial state after it has recognized the sequence. The detector initia IZ‘E}SUT =

reset state when input, RESET is activated. Also, make sure tl'_lE ﬂ}ltPUt l :
the circuit is dependent on the input and present state nf the c'm:mt_ Implemen
the sequence detector using behavioural modelling style in Verilog HDL.

Analyse the circuit given below and explain the functifmality of _the +c:in:ui§i uisli_ng
the state transition diagram. Implement the design using behavioural modeling

style in Verilog HDL.
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A synchronous FIFO is used for buff
: ering data betwe r
the'same dloas 1 ween modules operating with

a) Explain how overflow and underflow conditions occur and how they are
prevented.

b) Design a FIFO of depth 16 and data width 8 bits using Verilog.

¢) Write a testbench to verify FIFO functionality and generate test cases to
check overflow and underflow conditions.
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Two modules, A and B, in a processor communicate through a FIFO buffer. Based
on the given parameters, determine the minimum FIFO depth required in each
case.

(a) Module A writes data to the FIFO at 200 MHz, while module B reads data at
50 MHz. The burst size is 120 words. The duty cycle of the write enable signal is
50%, and the duty cycle of the read enable signal is 2504, Calculate the minimum

FIFO depth required.

(b) Module A writes data at 40 MHz, and module B reads data at 80 MHz. The
burst size is 100 words, and there is no idle cycle between the read and write
operation. Determine the minimum FIFO depth required.

(c) Both write and read operati
size is 100 words, and there is no idle cycle be

operation. Calculate the minimum FIFO depth required.

10

ons occur at 50 MHz for module A, B. The burst
tween the read and write

The circuit given below has eight inverters
inverter has a delay of 25ps, and the flops have t:
What is the maximum operating frequency of this circuit? Check the setu

between the two flops. Assume, each
a=12:5PS and tr_lk.m.q=3'?,5p5,

p

violation if clock period=100 ps. Check whether the circuit undergoes hold
violation or not.
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