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Introduction 

The high scale integration of integrated circuits (IC) 
would not be possible without the evolution of 
technologies, where the dimensions of components are 
pushed often to minimum, even reaching material 
physical limitations. Unfortunately, advanced 
technologies are introducing significant drawbacks. One 
important drawback is the presence of new defects and 
failure mechanisms, which have a negative impact on 
both the process yield and IC reliability. Therefore, the 
importance of IC testing is rapidly rising. The increasing 
complexity of ICs requires new, sophisticated test 
methods. For logic circuits, a functional test was 
sufficient. However, the conventional functional test may 
fail in covering some catastrophic faults, which do not 
necessarily cause faulty outputs of digital circuits [1]. 
Catastrophic defects such as resistive opens, bridging 
defects and gate-oxide shorts mostly cause reliability 
issues, where open defects with open resistance lower 
than 10 MΩ (considered as hard-detectable defects) 
cannot be effectively unveiled by any functional test. 
Therefore, other effective test alternatives like 
parametric test methods are developed.  

Parametric test does not represent the main test 
approach; it is rather an augmenting test method, which 
is meant to help to increase the reliability of a tested IC. 
One of these parametric test approaches is the voltage 
based testing. Voltage based testing is the basic 

approach in which the SRAM testing is taken with 
respect to output voltages. The output voltage is taken 
into consideration of stability faults and seen 

The other approach is Transient supply current 
measurement – IDDT test represents an interesting and 
challenging test method that can be very efficient in 
detecting open defects. However, due the difficulties 
associated with the practical realization of this method, 
it still seeks for its wider acceptance. Generally, IDDT test 
is well suited for repeating, regular structures because of 
the homogeneity of the current consumption of 
identical parts in a tested system.  

A good example of such a system are static random 
access memory (SRAM) arrays. Since SRAMs are the 
most often used embedded memories, and in many 
cases, they may occupy more than 90% of the total 
silicon area in a system-on-chip (SoC), they also 
represent the greatest reliability fail factor in such 
systems.  

Research Objective 

A. Definition and analysis of open faults in an SRAM 
cell, and their precise fault models.   

B. Investigation of IDDT test as an augmenting 
method to extensive voltage based tests in SRAMs, 
based on the efficiency analysis of IDDT waveform 

Abstract 

The paper investigates testing for fault localization in SRAM cells using IDD waveform analysis and 
voltage based testing. IDD waveform analysis and  voltage based testing, is compared with each other 
and response is taken into consideration. Both  can be applied to online testing and diagnosis of 
CMOS circuits. The approach used for locating faults is based on the measurement of the delay after 
which the faulty circuit response differs from the fault-free circuit response in a circuit under test 
(CUT). Here the most widely used 6T-SRAM cell is considered as CUT , testing  and localization of open 
faults is done for it. 
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parameters in covering open defects. Definition of 
the most efficient parameter of IDDT waveform to be 
sensed.  

C. Proposal of IDDT test approach suited for SRAM 
arrays. 

 

 

 

 

 

 

Figure 1: Basic SRAM  

Voltage based testing 

In voltage based testing at first the fault free circuit is 
done and the output voltage is taken into 
consideration using cadence tool. Figure 2 shows the 
SRAM cell to be used in the voltage based testing. 
The fault is applied to the pull up transistors  of 
SRAM cell in order to get stability faults. The figure 3 
and 4 shows the output of fault free and faulty circuit 
respectively.  

 

 

 

 

 

 

 

Figure 2: Implementation of voltage based testing in 
SRAM cell 

 

 

 

 

 

 

 

Figure 3: Voltage values for fault free circuit 

 

 

 

 

 

 

 

 

Figure 4: Voltage values for faulty circuit(stability 
fault R=Maximum) 

The voltage measured for stability faults in SRAM cell 
doesn't gives more information about faults. We can 
observe this by comparing figure 3 and figure 4. The 
waveforms gives similarity within them, wherein we 
can conclude that for stability faults in SRAM the 
voltage based testing is not a good option.  

IDDT based testing 

In order to diagnosis and test  the stability faults, 
IDDT test can be applied. The transient current is 
taken into consideration where in small change in it 
can be analysed with the help of delay calculation. 
Figure 5 shows circuit daigram of  IDDT testing. The 
output is taken in node of baising transistor wherein 
current is measured.  The Figure 6 and 7 shows IDDT 
current of fault free and faulty circuit. In here we can 
find the difference in waveforms thus helps in finding 
out the delay. This method can be applied for SRAM 
array and we can find out the fault in corresponding 
cell with the help of delay calculation. FFT 
computation is considered to measure the delay in 
cell of SRAM array .The diagnosis can be done with 
the help of it. 

 

 

 

 

 

 

Figure 5 Implementation of IDDT testing in SRAM 
cell 
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Figure 6 Transient current for IDDT testing in fault 
free circuit 

 

 

 

 

 

 

 

Figure 7 Transient current for IDDT testing in faulty 
circuit 

Comparison 

In comparison of voltage based testing and IDDT 
based testing,, the stability faults can be observed 
and diagnosed by IDDT testing. The table 1 gives the 
comparison of stability fault detection between 
voltage and IDDT based testing. 

Table 1: Comparison between voltage and IDDT 
based testing 

Conclusion 

The stability fault testing is done with voltage based 
and IDDT based. In voltage based testing it is difficult 
to find the faults wherein in IDDT based testing, fault 
is observed and diagnosed  by using FFT 
computation. The implementation can be applied for 
SRAM array and fault can be daignosed. 
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