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1. Introduction 

7��������
� ���
��� �	��������

$� ��#
�$��� ��� ) 
� �������%� ����� ��� ��������%� �	��������� ���� ���#
���� ���
���
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����� ������������#	��������$�������������� �������$�

����	� ��� !��
� ������
�������  �������� ��� #	���������������	���� ���������� ��������	$� �	��������	��� �����
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�#����������F����
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�%�F������	�������
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�����������������	��
�����	$���	����	��D����30%�

 ���30%� ���3>%� G�		@@%����	3?%� ���@4E�� 9����� ���
��� �	�� ���� ��	���
$� ��������
��F���� ������	��
�	���

�
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����� �����%�F������	���������	$�

��#����

$���	���
�$����
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* This work has been partially funded by the French government under the framework of the MEDEA+ A503 "ASSOCIATE" 
European program. 
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2. Simulation Flow 
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2.1. Core-cell simulations 
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Figure 1: Resistive-open defects injected in the me mory core-cell 
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2.2. Address decoder simulations 
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Figure 2: Intra-gate resistive-open in the pull-dow n path of NOR-based address pre-decoder 
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3. Simulation Results 
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3.1. Core-cell simulations 
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Table 1: Summary of worst-case PVT corners 
for the defects of Figure 1 and corresponding minim um detected resistance and fault model 
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Figure 3: Variation of 
�

BL during read as a function of injected resistance  value (Df3) 
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Figure 4: Effect of Df4 during a read ‘0’ operation  

 

9���%���#��������������	������������
��%��������
���������������$��������	������(�������'��7���	��6%���/@�
L�

	��������������������"����$���C	����)������(�����%�F��
����1�
L�	������������������C	����)����)�����#�	������

��	����� �	������������
������/�
L��������	�������������������
�����	�(����$��

 

Figure 5: A destructive read occurring after consec utives “at-speed” read access  
(typ proc, T=125°C, V=1.6V, T cyc=3ns) 

 

9��	���	����������������������������������������#	������$�����	�������	�����#�	�������#�	��	�������������#�����

9�������
������F�����	�����������$#���
�#	��������	��	%����/46K-����#�	���	������/�0!���##
$��	�����F�����

7���	��0����	����/�6�
L�	����������������#	���������	���������	�����
������	� ����������������������	�����������

#�	��	�������
�����;�$�
�������W�1���=��9����������"��������(��������	���������
�����/F@;	@=
6
%��&�&���F@���

�F���

�$������	@��9�������
��������������	���	����������6��'�	�+�������������9�
���	��-�������%���������������5��������

��� �����6��'�	������9�
���	��-�������� �
	���$� 	�#�	���� ��	����) 
��D 
� @/E��.���� ����� ��������	$������

���#���������

���		������	��������������	���%���������������������
�	�����#�	����������������	$��������	����������
��

;��	����-��+�������������9�
���	��-�������=��

 

Figure 6: A destructive read occurring after the 5 th consecutive “at-speed” read access 
(typ proc, T=125°C, V=1.6V, T cyc=3ns, R=1.5M � ) 
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Figure 7: Defect detection as a function of cycle-t ime for different sensitization sequences  
(typ proc, T=125°C, V=1.6V) 
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3.2. Address Decoder simulations 
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Figure 8: A resistive-open fault in the X address d ecoder sensitized by a Sachdev-like sequence 
(Tcyc  = 3ns, TAsetup  = 0.3ns, Rdefect  = 50 k � ) 

 

Figure 9: Minimum detected resistance vs. address s etup time (typ proc, T=27°C, V=1.5V) 

 

4. Implications for memory test 
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4.1. Address Decoder Open Fault 
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4.2. Dynamic faults in the core-cell 
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5. Conclusions 
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Figure 1: Resistive-open defects injected in the me mory core-cell 
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Figure 2: Intra-gate resistive-open in the pull-dow n path of NOR-based address pre-decoder 
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Figure 3: Variation of 
�

BL during read as a function of injected resistance  value (Df3) 
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Figure 4: Effect of Df4 during a read ‘0’ operation  
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Figure 5: A destructive read occurring after consec utives “at-speed” read access  
(typ proc, T=125°C, V=1.6V, T cyc=3ns) 
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Figure 6: A destructive read occurring after the 5 th consecutive “at-speed” read access 
(typ proc, T=125°C, V=1.6V, T cyc=3ns, R=1.5M � ) 
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Figure 7: Defect detection as a function of cycle-t ime for different sensitization sequences  
(typ proc, T=125°C, V=1.6V) 
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Figure 8: A resistive-open fault in the X address d ecoder sensitized by a Sachdev-like sequence 
(Tcyc  = 3ns, TAsetup  = 0.3ns, Rdefect  = 50 k � ) 
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Figure 9: Minimum detected resistance vs. address s etup time (typ proc, T=27°C, V=1.5V) 
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Dfi Process 
corner 

Voltage 
(V) 

Temp 
(°C) 

Min Res (k ) Fault Model 

1 Fast 1.6 -40 ~ 25 TF 

2 Fast 1.6 --- ~ 8 RDF/DRDF 

3 Fast 1.6 125 ~ 3 RDF/DRDF 

4 Fast 1.6 125 ~ 130 Dynamic RDF 

5 Fast 1.6 -40 100/140  IRF/TF 

6 Fast 1.6 125 ~2 M�  TF 

Table 1: Summary of worst-case PVT corners 
for the defects of Figure 1 and corresponding minim um detected resistance and fault model 


