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Current Testing for CMOS Static RAMs to Reduce Testing Costs
by
Hiroshi Yokovamat and Hideo Tamamoro?

Abstract

In this paper, we discuss a current testing method, which aims to reduce
testing costs on CMOS Static RAMs (SRAMs). As the fault models on a memo-
ry cell, we assume a hard short between two signal lines, a hard open on signal
line, a transistor stuck-on fault, and a transistor stuck-open fault. Proposed
test method is based on the simulation results of electrical behavior on the faulty
memory cell. In this test method, decoder circuits and bit lines are modified
to drive all the memory cells of SRAMs simultaneously. Since the faults are
detected by only observing the power supply current, the test sequence becomes
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simple, and it does not dependent on the size of the memory cell array.
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Fig. 1 Layout of a CMOS memory cell.

write 0 write 1 write 0 wordline Vw
6.0V, vm
Vbi /‘
.ov —
T wl)
6.0V
Vb2 ~ ~
.0V
0 w(2)
6.0V
ve [ | L L]
A0V, Vo
0s 100ns 200ns 300ns 400ns  500ns

Time pit VBT Vb2 o

@ {b)

Fig. 2 Sequence in analysis for s single cell. (a)
Input signal, (b) Memory cell structure.
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Table 1 Simulation results for line short faults.
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Fig. 3 Example result in the line short fault be
tween VSS and bit line.
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Table 2 Simulation results for line open faults.
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Table 3 Simulation results for transistor stuck-
on and stuck-open faults.
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Fig. 7 Waveforms of SPICE 3 outputs. (a) Fault-
free case, (b) Line short fault on bit lines.
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