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Instructions: Answer any six questions 
All parts of a question must be answered together 

1. Answer the following. [3+3+6=12] 

a. For an autonomous LFSR being used as a pattern generator, prove that if the 
initial state is not the all-zero state, then it will never enter the all-zero state. 

b. If an LFSR implements a characteristic polynomial containing an even number of 
terms (including the constant term), then it can never generate an m-sequence. 
Justify or contradict this statement. 

c. Draw the schematic diagram of a type-1 LFSR that implements the characteristic 

polynomial f ( x) =x 7 +x3 + 1. Modify the LFSR circuit to generate 6-bit weighted 
pseudo-random patterns for the weight set {0.375, 0.125, 0.5, 0.875, 1.0, 0.75}. 

2. Answer the following. [2+6+4=12] 

a. Consider a circuit designed as a set of pipelined stages, with the stages purely 
combinational, and with m-bit registers between adjacent stages. Suggest a BIST 
architecture for such a circuit. 

b. In the BILBO architecture, it is required to design a 4 ... bit register so that it can 
work in one of three possible modes: {i) normal parallel-in parallel-out mode, (ii) 
serial-in serial-out mode, and (iii) LFSR-based pattern generator mode. Design an 
optimized hardware for the register, and show the schematic diagram of the same. 

c. A circuit if fed with m number of pseudo-random patterns, and the output bit 
stream compacted using transition count technique. Derive an expression for the 
aliasing probability, with proper explanation. 

3. Answer the following. [3+6+3=12] 

a. Clearly explain the difference between test-per-clock and test-per-scan systems in 
BIST implementations. Show schematic diagrams of one typical architecture from 
each category. 

b. Illustrate the STUMPS architecture with the help of a diagram, clearly explaining 
the functions of the various blocks. State the algorithm for test application and 
response compaction in pseudo-code. 

c. Given a characteristic polynomial for a LFSR, how do you check whether it is 
primitive? 



I 4. Answer the following. [2+3+7=12] 

a. In the traditional scan based design, why is the pattern 0011 00 11.. .. used for 
testing the shift register circuit? What is the required length of such pattern? 

b. What are the main objectives of partial scan? For the partial scan architecture, 
suggest one approach for selecting the flip-flops to be used in the scan chain. _ 

c. Show the gate-level diagram of a polarity-hold shift-register latch for use in 
LSSD. Hence draw the schematic diagram of a DFT architecture in which both 
the L1 and L2 latches can be utilized during the normal mode of operation. State 
any constraints that are imposed on the circuit structure in this method. 

5. Ap.swer the following. [6+2+4=12) 

a. For the IEEE 1149.1 standard, draw the schematic diagram of a typical wrapper 
circuit. Hence explain how the INTEST and BYPASS test modes are activated 
and used. 

b. On what factors do the number of timeframe expansions that are required for 
sequential circuit test generation depends? Why is 9-valued logic recommended 
instead of 5-valued logic? 

c. What is pseudo-exhaustive testing? Illustrate with the help of an example how it 
can lead to shorter test application time as compared to exhaustive testing. 

6. Answer the following. [4+3+5=12] 

a. State the conditions for detecting all decoder faults in a March test. Hence 
examine whether the following two March tests will be able to detect all address 
decoder faults. 

1. { ~(wO); -fr(rO, w1); .O.(r1); ~(w1,r0)} 

n. { ~(wO); ll(rO, w1); .O.(rl); .O.(r1, wO); ~(rO)} 

b. Fork-neighborhood ANPSF, PNPSF and SNPSF patterns used to detect faults in 
the neighborhood of a base cell, estimate the number of test patterns that need to 
be applied to the neighborhood with respect to the base cell. 

c. With the help of diagrams, explain how tiling neighborhoods help in reducing the 
test application time for detecting neighborhood pattern sensitive faults. 

7. Write short notes on (any three). [3x4=12] 

a. Signature compaction using MISR 

b. JUSTIFY and PROPGATE functions in D-algorithm 

c. Overheads in scan-path based DFT 

d'. Calculation of signal probabilities in a full adder 




