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A Development of Failure Analysis Technique of 1Mbit SRAM for Laser Printer
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ABSTRACT

In the case of semiconductor device failure used for LP and/or MFP, the device users have no
choice but to request failure analysis (FA) to the device manufacturer because it is very difficult for
device user to find defects and failure root cause. However, FA of semiconductor memory devices is
different from that of logic devices. The devices user can localize failure site within certain range
using a memory tester. We developed FA memory tester for SRAM, and investigated the root cause
in particular row failure of 1Mbit SRAM used for LP. This failure occurs data-upset only when "0" is
written in some addresses in particular row. We accessed the fault address with the memory tester
we developed, and we found Vth shift of Pull-down NMOS Tr induced by hot carrier injection.
Furthermore, physical analysis of Pull-down NMOS Tr made it clear that Vth shift was caused by
shortening of gate length during manufacturing.
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Fig.1 Read cycle waveform for a defective device.
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Fig.2 Photograph of FA tester.
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Fig.7 Failure rate dependence on supply voltage.
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Fig.8 6Tr-SRAM cell:(a)Schematic diagram and
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Fig.9 Backside photo-emission image under active

bias condition.
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Fig.10 SEM image of nanoprobing technique.

1.00E-03 ‘
1.00E-05 | poRMAL DEVICE
__1.00E-07
< 1.00E-09
-

FAIL row
address1

= 1.00E-11
1.00E-13
1.00E-15

FAIL row
address?

0 0.5 1 1.5
Vg (V)

Fig.11 Drain current vs. Gate voltage of PD transistor
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Fig.12 Drain current vs. Gate voltage of PD transistor
and HC degradation of PD2 transistor.
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Fig.13 Vth degradation rate vs. HC stress time of a
pair of PD transistor for a defective device.
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