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An automatic test system has been developed to characterize
semiconductor devices and interconnect failures caused by electrical
overstress (EOS). Electrical stress in the form of current pulses of
increasing amplitude is applied to a device until it reaches a prespecified
failure criterion. The system was developed for monitoring EOS
robustness in advanced CMOS processes.

�� ������� ��� ����

�%-)#/.$5#4/2� $%6)#%3� (!6%� !� ,)-)4%$� !"),)49� 4/� 7)4(34!.$

%,%#42)#!,� /6%2342%33� ������� �%6)#%� 353#%04)"),)49� 4/� ���� ).;

#2%!3%3� !3� 4(%� $%6)#%� )3� 3#!,%$� $/7.� 4/� 35"-)#2/-%4%2� &%!;

452%� 3):%3�� �4� 02%3%.4�� ���� )3� /.%� /&� 4(%� -!*/2� #!53%3� /&� ��

&!),52%3�	�
��� ���� %-"/$)%3� !� "2/!$� #!4%'/29� /&� %,%#42)#!,

4(2%!43� 4/� 3%-)#/.$5#4/2� $%6)#%3�� ).#,5$).'� %,%#42/-!'.%4)#

05,3%3� ������� %,%#42/34!4)#� $)3#(!2'%� ������� 3934%-� 42!.3)%.43�

!.$� ,)'(4.).'�� �/7%6%2�� #/--/.� 53%� /&� 4(%� 4%2-)./,/'9

0543� ���� ).� !� 3%0!2!4%� #!4%'/29� 3/� 4(!4� ���� -%!.3� %,%#42)#!,

/6%2342%33� /4(%2� 4(!.� �����  %� 7),,� &/,,/7� 4()3� #/.6%.4)/.� ).

4()3� !24)#,%�

�,%#42/34!4)#� $)3#(!2'%� /##523� 7(%.%6%2� !� #(!2'%$� /"*%#4� )3

'2/5.$%$�� 2%35,4).'� ).� 4(%� 2%,%!3%� !.$� %15!,):!4)/.� /&� 4(%

34!4)#� #(!2'%�� ���� %6%.43� !2%� '%.%2!,,9� ).� 4(%� 35"-)#2/;

3%#/.$� $/-!).�� �(%9� -!9� /##52� !.9� 4)-%� !.� ��� #()0� )3

4/5#(%$� "9� (5-!.� (!.$3�� (%,$� 7)4(� -%4!,� 47%%:%23�� /2� #/.;

4!#4%$� "9� !� '2/5.$%$� -%4!,� /"*%#4� 35#(� !3� 7(%.� 4(%� $%6)#%3

3,)$%� $/7.� 0,!34)#� 45"%3� ).� !� 4%34� %.').%%2).'� %.6)2/.-%.4

!.$� !.� ���3� #/2.%2� 0).3� #/-%� ).4/� #/.4!#4� 7)4(� 4(%� '2/5.$%$

-%4!,� 2!),3�

���� %6%.43�� /.� 4(%� /4(%2� (!.$�� -!9� ,!34� 3%6%2!,� -)#2/3%#;

/.$3� /2� %6%.� -),,)3%#/.$3� !.$� !2%� #/--/.,9� !33/#)!4%$

7)4(� /6%26/,4!'%� !.$� 42!.3)%.4� 30)+%3� 5.$%2� ��� 4%34� #/.$);

4)/.3� /2� ).� ��� !00,)#!4)/.3� 35#(� !3� ).� 3934%-� "/!2$3�

�4� 4(%� #()0� ,%6%,�� ���� $!-!'%� #!.� #!53%� ).#2%!3%$� ,%!+!'%

!4� 4(%� ���� 0).3�� ).#2%!3%$� 34!.$"9� #522%.4�� /2� ).� %842%-%

#!3%3�� &5,,� #)2#5)4� &!),52%�� �!),52%3� #!.� /##52� !4� 4(%� "/!2$� !.$

3934%-� ,%6%,3� !3� 7%,,�� ��� 0).� &!),52%3� #!.� 2!.'%� &2/-� 6%29

3-!,,� -%,4%$� &),!-%.43� !4� 4(%� *5.#4)/.3� 4/� '2/33� $!-!'%� !4

4(%� 0).� 3)4%�

�(%� 0(93)#!,� %&&%#43� /&� ���� !.$� ���� /.� ��3� #!.� "%� #!4%'/;

2):%$� !3� 4(%2-!,,9� ).$5#%$� /2� %,%#42)#� &)%,$� ).$5#%$� &!),52%3�

�-/.'� 4(%� 4(%2-!,,9� ).$5#%$� &!),52%� -%#(!.)3-3� !2%� $2!).

*5.#4)/.� $!-!'%� 7)4(� -%,4%$� &),!-%.43�� 0/,93),)#/.� '!4%� &),!;

-%.43�� #/.4!#4� -%4!,� "52./54�� !.$� &53%$� -%4!,,):!4)/.�� �90);

#!,� &)%,$� ).$5#%$� ���;2%,!4%$� &!),52%� -%#(!.)3-3� !2%� $)%,%#;

42)#� "2%!+$/7.� �'!4%� /8)$%� 250452%�� !.$� ,!4%.4� (/4;#!22)%2

$!-!'%�

�35!,,9�� 4(%� $!-!'%� 3)'.!452%� ).$)#!4%3� 7(%4(%2� !� &!),52%

7!3� ���;2%,!4%$� /2� ���;2%,!4%$�� �.� '%.%2!,�� ���;2%,!4%$

$!-!'%� )3� !33/#)!4%$� 7)4(� 3-!,,� &!),52%� 3)4%3<&/2� %8!-0,%�

/8)$%� 0).(/,%3�� 0/,93),)#/.� &),!-%.43�� /2� *5.#4)/.� $%&/2-!;

4)/.� /##522).'� 02%&%2%.4)!,,9� !4� $)&&53)/.� #/2.%23�

���� $!-!'%�� /.� 4(%� /4(%2� (!.$�� #!.� "%� 15)4%� $2!34)#� !.$

#/6%2� -/34� /&� 4(%� !2%!� !2/5.$� 4(%� 0).�� �()3� +).$� /&� $!-!'%

)3� #/--/.,9� #!53%$� "9� ,/.';,!34).'� ��	� �3�� #/.$)4)/.3� &/2

7()#(� 4(%� $%6)#%� &!),52%� �'%.%2!,,9� !33/#)!4%$� 7)4(� 4(%2-!,

25.!7!9�� (!00%.3� %!2,9� $52).'� 4(%� 342%33� %6%.4�� �(53�� 7(!4

7!3� 02/"!",9� !� 3-!,,� &!),52%� 3)4%� *534� !&4%2� 4(%� /.3%4� /&� 4(%2;

-!,� 25.!7!9� ).6!2)!",9� '2/73� ).� 3):%� !3� !� 2%35,4� /&� 4(%� !$$);

4)/.!,� %.%2'9� $%,)6%2%$� 4/� 4(%� 3425#452%� $52).'� 4(%� 2%34� /&� 4(%

342%33� %6%.4�

�%'!2$,%33� /&� 7(%4(%2� 342%33� %6%.43� !2%� ���;2%,!4%$� /2� ���;

2%,!4%$�� 4(%� &!),52%� 3)4%3� !2%� ).� '%.%2!,� #/.&).%$� 4/� 4(%� 02/;

4%#4)/.� #)2#5)43�� �/7%6%2�� &/2� #%24!).� 490%3� /&� ���� !.$� ���

%6%.43�� 4(%� 02/4%#4)/.� $%6)#%3� /2� 4(%� #//2$).!4)/.� !-/.'� 4(%

02/4%#4)/.� 3425#452%3� 7)4().� !.� ��� -!9� 02/6%� 4/� "%� ).%&&%#4)6%�

).� 7()#(� #!3%� &!),52%� 3)4%3� 7),,� !,3/� "%� &/5.$� ).� 4(%� ).4%2.!,

#)2#5)429�

�
�� ����� �������

�522%.4,9�� 4(%� -/34� #/--/.,9� 53%$� -/$%,3� &/2� $%3#2)").'

6!2)/53� #!4%'/2)%3� /&� ���� 05,3%3� 4(!4� !&&%#4� ��3� $52).'� (!.;

$,).'� !2%� 4(%� (5-!.� "/$9� -/$%,�� 4(%� -!#().%� -/$%,�� !.$

4(%� #(!2'%$;$%6)#%� -/$%,������ �(%� "!3)#� -/$%,� &/2� ���� 02/;

4%#4)/.� )3� 4(%� (5-!.� "/$9� -/$%,� ������� ).4%.$%$� 4/� 2%02%;

3%.4� 4(%� ���� #!53%$� "9� (5-!.� (!.$,).'� /&� ��3�� �(%� ���

%15)6!,%.4� #)2#5)4� )3� 3(/7.� ).� �)'�� 	!�� �(%� 	��;0�� #!0!#)4/2

)3� #(!2'%$� 7)4(� !� ()'(;6/,4!'%� 3500,9� !.$� 4(%.� $)3#(!2'%$

4(2/5'(� !� 	�;+),/(-� 2%3)34/2� /.4/� 4(%� 0).� 5.$%2� 4%34�� ���;

���� )3� 4(%� -/34� 7)$%,9� 53%$� -%4(/$� /&� 15!,)&9).'� 4(%� ���

0%2&/2-!.#%� /&� /.;#()0� 02/4%#4)/.� #)2#5)43� !.$� )3� 34!.$!2$;

):%$��� �90)#!,,9�� ���� %6%.43� /##52� !4� 
� 4/� �� +),/6/,43� ).� 4(%

&)%,$�� 3/� 02/4%#4)/.� ,%6%,3� ).� 4()3� 2!.'%� !2%� .%#%33!29�

�/.4!#4� 7)4(� -!#().%3� )3� !,3/� !.� ���;490%� 342%33� %6%.4�� �(%

���� -!#().%� -/$%,� ����� )3� ).4%.$%$� 4/� -/$%,� 4(%� ���



�$50#&3� ���
� �&8-&55<�"$,"3%� �063/"-� � � � � � � ���

Pad

Pad

	���� �� � �26*7"-&/5� $*3$6*54� 0'� &-&$53045"5*$� %*4$)"3(&� ������ .0%&-4�

�"�� �6."/� #0%:� .0%&-� ����<������ �#�� �"$)*/&� .0%&-� ����<����

�$�� �)"3(&%<%&7*$&� .0%&-� ����<�����

100 pF DUT

2A@3kV

IDUT

150ns

(a)

200 pF DUT

7A@400V
16 MHz
�=1.4

IDUT

(b)

Ls�0.5 �H

�25�

DUT

IDUT

(c)

1 M�

5 ns

Ls

Cs

1.5 k�

Cp

Cp

Pad

HV

130%6$&%� #:� "� $)"3(&%� 0#+&$5� .",*/(� $0/5"$5� 8*5)� ��4� %63<

*/(� %&7*$&� #0/%*/(�� "44&.#-:�� 03� 5&45*/(�� ���<��� 5&45&34

%&-*7&3� %".1&%�� 04$*--"5*/(�� ��<��;� 453&44� $633&/54� �'*345

1&",� 7"-6&� */� 5)&� 03%&3� 0'� �� 8)&/� 5)&� 	��<1�� $"1"$*503� *4

13&$)"3(&%� 50� 
�� �� 50� 5)&� %&7*$&� 6/%&3� 5&45��� �� 4$)&."5*$

3&13&4&/5"5*0/� 0'� "/� ���<��� 453&44� 5&45&3� *4� 4)08/� */� �*(�

�#�� �/� $0/53"45� 50� 5)&� ���<���� 5&45� .&5)0%�� 5)&3&� *4� /0

6/*26&� %&'*/*5*0/� 0'� 5)&� ���<��� .&5)0%�

�)&� ���� $)"3(&%<%&7*$&� .0%&-� ������ ��*(�� �$�� *4� */5&/%&%� 50

.0%&-� 5)&� %*4$)"3(&� 0'� "� 1"$,"(&%� ���� �)"3(&4� $"/� #&� 1-"$&%

0/� "/� ��� &*5)&3� %63*/(� 5)&� "44&.#-:� 130$&44� 03� 0/� 5)&� 4)*1<

1*/(� 56#&4��� ���<���� 5&45&34� &-&$53*$"--:� $)"3(&� 5)&� %&7*$&

6/%&3� 5&45� ������ "/%� 5)&/� %*4$)"3(&� *5� 50� (306/%�� 5)64� 130<

7*%*/(� "� )*()<$633&/5�� 4)035<%63"5*0/� ��</4�� 16-4&� 50� 5)&� %&<

7*$&� 6/%&3� 5&45�� �4� */� 5)&� ���<��� $"4&�� 5)&3&� *4� /0� */%6453:

"(3&&.&/5� 0/� 5)&� ���<���� 5&45� .&5)0%� 41&$*'*$"5*0/4�

��� ����

�)&� ���� 5&45� *4� .03&� $0.1-*$"5&%� #&$"64&� 0'� 5)&� 8*%&

41&$536.� 0'� &-&$53*$"-� $)"3"$5&3*45*$4� 0'� 5)&� 453&44� &7&/54� 50

8)*$)� "/� ��� .":� #&� 46#+&$5&%� */� *54� -*'&5*.&�� �633&/5-:�� 5)&3&

&9*45� /0� ���� 45"/%"3%4� 03� 26"/5*5"5*7&� ���� %&4*(/� 0#+&$<

5*7&4�� 5)64� -*.*5*/(� 03� %&-":*/(� 5)&� %&4*(/&3�4� "55&/5*0/� 50� 5)&

���� 130#-&.�� �0/45"/5<$633&/5� 16-4&4� "3&� $0..0/-:� 64&%

'03� ���� 5&45*/(�	���� �6$)� ���� 453&44*/(� *4� &"4:� 50� (&/&3"5&

$0/4*45&/5-:� "/%� *4� "-40� ".&/"#-&� 50� 4*.1-&� "/"-:4*4�� �03

5)&3."--:� */%6$&%� '"*-63&4�� '"*-63&� 5)3&4)0-%4� '03� "/:� 453&44

8"7&'03.� $"/�� */� 13*/$*1-&�� #&� 0#5"*/&%� '30.� 5)&� '"*-63&

5)3&4)0-%� %&3*7&%� 6/%&3� 16-4&<453&44� $0/%*5*0/4� "/%� (*7&/� */

5&3.4� 0'� 5)&� 3&-"5*0/4)*1� 0'� $633&/5<50<'"*-63&� �'� "/%� 5*.&<50<

'"*-63&� 5'�� �03� &9".1-&�� $0/45"/5<$633&/5� 16-4&4� -"45*/(� ���� 50

	��� /4� "3&� 64&%� 50� 456%:� 4&$0/%<#3&",%08/� 1)&/0.&/"� */

����� %&7*$&4�� �)&� '"*-63&� $633&/5� -&7&-4� .&"463&%� 64*/(

5)&4&� 4)035� 16-4&4� "3&� 53&"5&%� "4� 13&%*$5034� 0'� 5)&� ���<���

'"*-63&� 5)3&4)0-%4��

�
�� ����������

�)&� .045� $0..0/-:� */7&45*("5&%� "/%� 8&--<6/%&34500%� ���

1)&/0.&/0/� *4� 5)&� ���� #&)"7*03� 0'� "/� ����� 53"/4*4503�

�0/4*%&3� 5)&� 01&3"5*0/� 0'� "/� ����� %&7*$&� 6/%&3� )*()<

$633&/5� $0/%*5*0/4�� �)&� #"4*$� �< � $)"3"$5&3*45*$4� "3&� 4)08/� */

�*(�� 	� '03� 5)&� ("5&� "/%� 46#453"5&� 5*&%� 50� (306/%�� �&3&�  5�� *4

5)&� %3"*/� +6/$5*0/� #3&",%08/� 70-5"(&�� �0-&4� '30.� 5)&� %3"*/

*.1"$5� *0/*;"5*0/� 130$&44� "3&� */+&$5&%� */50� 5)&� 46#453"5&�

*/$3&"4*/(� 5)&� 46#453"5&� 105&/5*"-� /&"3� 5)&� 4063$&� +6/$5*0/�

!)&/� &/06()� )0-&� */+&$5*0/� *4� 13&4&/5�� 5)&� 4063$&� +6/$5*0/

#&$0.&4� '038"3%<#*"4&%� "/%� 5)&� 1"3"4*5*$� /<1</� #*10-"3� 53"/<

4*4503� &/5&34� "$5*7&� .0%&� "/%� $"64&4� 5)&� 4/"1#"$,� 1)&/0.<

&/0/�� �63*/(� "/� ���� 03� ���� &7&/5�� 5)&� %&7*$&� 01&3"5&4� 13*<

."3*-:� */� 5)&� 4/"1#"$,� .0%&�� �)&� %&7*$&� 5&3.*/"-� 70-5"(&� *4

%&5&3.*/&%� #:� 5)&� 4/"1#"$,� 70-5"(&�  41�� 5)&� $0/5"$5� 3&4*4<

5"/$&4�� "/%� 5)&� -&7&-� 0'� %&7*$&� 4&-'<)&"5*/(�� �5� )*()� 453&44

-&7&-4�� 5)&� %&7*$&� $06-%� (0� */50� 4&$0/%� #3&",%08/�� 5)&� 3&<

(*0/� 8)&3&� 5)&� %&7*$&� 5&.1&3"563&� )"4� */$3&"4&%� 50� 46$)� "

-&7&-� 5)"5� 5)&3."-� $"33*&3� (&/&3"5*0/� *4� )*()� &/06()� 50� %0.*<

/"5&� 5)&� $0/%6$5*0/� 130$&44�� �&$0/%� #3&",%08/� *4� "� 104*<

5*7&� '&&%#"$,� 130$&44� 5)"5� $"64&4� %&7*$&� '"*-63&� #&$"64&� 0'

$633&/5� -0$"-*;"5*0/�� �)&� $633&/5� -&7&-� "5� 8)*$)� 5)&� %&7*$&

6/%&3(0&4� 4&$0/%� #3&",%08/� ��5	�� *4� 64&%� "4� "� 13&%*$503� 0'

5)&� %&7*$&�4� $633&/5<)"/%-*/(� $"1"#*-*5*&4� 6/%&3� ���� &7&/54�

�)&� 5&45� 4:45&.� */530%6$&%� )&3&� *4� %&4*(/&%� 50� %&5&3.*/&

5)*4� ,*/%� 0'� 53"/4*&/5� �< � $)"3"$5&3*45*$� '03� %&7*$&4� "5� #05)� 5)&

8"'&3� "/%� 1"$,"(&� -&7&-4�� �5� *4� "/� ���� 5&45&3�� 5)"5� *4�� *5� "1<

1-*&4� $0/45"/5<$633&/5� 16-4&4� 50� 5)&� ����� �)&� ���� 1&3'03<

."/$&� 0'� 5)&� ���� *4� */'&33&%� '30.� 5)&� ���� 5&45� 3&46-54�� �)&

"%7"/5"(&� 0'� 5)*4� "1130"$)� *4� 5)"5� 5)&� ���� 5&45� $"/� #&� "1<

1-*&%� "5� 5)&� 8"'&3� -&7&-� 8)*-&� %*3&$5� ���� 5&454� $"//05� #&

"11-*&%� "5� 5)&� 8"'&3� -&7&-�

����� ������ �����������

�/� 5)&� ���� 5&45� 4:45&.�� 453&44� $633&/5� 16-4&4� "3&� (&/&3"5&%

64*/(� "� )*()<108&3� 16-4&� (&/&3"503� 03� "� 53"/4.*44*0/� -*/&

4:45&.�� �)&� ��<��<130(3".."#-&� ��� ���
�� 16-4&� (&/&3"503

*4� 64&%� 50� %&-*7&3� $633&/5� 16-4&4� 0'� 61� 50� ��� ".1-*56%&� "/%

��</4<50<�<4� 16-4&� 8*%5)�� �03� 46#.*$304&$0/%� 16-4&4� )*()&3

5)"/� ���� "� $0"9*"-� $"#-&� $)"3(&%� 50� "� )*()� 70-5"(&� *4� 64&%� "4

5)&� 453&44� 4063$&��� �)&� -&/(5)� 0'� 5)&� $0"9*"-� $"#-&� %&5&3.*/&4

5)&� 16-4&� 8*%5)� "5� 5)&� %&7*$&� 6/%&3� 5&45�� �0� "70*%� 3&'-&$5*0/4�

5)&� -*/&� *4� 5&3.*/"5&%� #:� "� ��<0).� 3&4*4503� "5� 5)&� /&"3� &/%�

	���� ��� �$)&."5*$� �< � $)"3"$5&3*45*$4� 0'� "� (306/%&%<("5&� ����

53"/4*4503�

Second Breakdown
Region

(Vt2, It2)

(Vsp, Isp) (Vt1, It1)

Vd

Id

Snapback
Region

Source

Drain

Gate



���� � � � � � � �%50$'3� ����� �'8-'55<�#%,#3&� �063/#-

����� �� � �#4+%� 453'44� 4063%'� %0/(+)63#5+0/�� �*'� 4063%'� +4� #/� ��� �����

16-4'� )'/'3#503� (03� %633'/5� 16-4'4� 61� 50� 	�� #/&� #� %0#9+#-� %#$-'

%*#3)'&� 50� #� *+)*� 70-5#)'� (03� 16-4'4� )3'#5'3� 5*#/� 	��

L

+

–

50�

Rs

50�

+

–

HP 8114A
Pulse

Generator

Pad

Ieos

0

Grounding
Circuit

Veos

High-Voltage
Supply

�&&+5+0/#--:�� 50� '-+.+/#5'� 5*'� '(('%54� 0(� � �� +.1'&#/%'� 7#3+<

#5+0/4� #/&� 50� +/%3'#4'� 45#$+-+5:� +/� 5*'� /')#5+7'� &+(('3'/5+#-

3')+0/�� #� ���<50<���<0*.� 4'3+'4� 3'4+45#/%'� +4� 64'&�� �*'� $#4+%

453'44� 4'561� +4� 4*08/� +/� �+)�� 
�

�+)�� �� +4� #� 4%*'.#5+%� 0(� 5*'� #650.#5'&� 5'45� 4:45'.�� �*'� .#+/

%0.10/'/54� #3'� 5*'� 453'44� 4063%'4� &'4%3+$'&� #$07'�� #� 3'#-<

5+.'� *+)*<41''&� &+)+5#-� 4503#)'� 04%+--04%01'� ���� ���	����� #

4'.+%0/&6%503� 1#3#.'5'3� #/#-:;'3� ���� ���	���� #� 48+5%*

.#53+9� %0/530-� 6/+5� ���� ������ !"�� .#+/(3#.'� 8+5*� #� �03.<�

48+5%*� $0#3&��� #/&� #� 803,45#5+0/� 36//+/)� 5*'� ��� ��<���

%+3%6+5� #/&� &'7+%'� .0&'-+/)� 40(58#3'� 1#%,#)'�

�'8� ��<���� +/4536.'/5� &3+7'34�� 83+55'/� +/� ���� 64+/)� 5*'

��<���� 01'/� .'#463'.'/5� +/5'3(#%'�� 8'3'� &'7'-01'&� (03� 5*'

��� ������ 16-4'� )'/'3#503�� 5*'� �'35#/� 		�� *+)*<70-5#)'

108'3� 4611-:�� #/&� 5*'� ��� ���	��� &+)+5#-� 04%+--04%01'�� �*'

��� ������ !"�� .#+/(3#.'� #/&� +54� 48+5%*� $0#3&� %#//05� $'

.#&'� ��<���� +/4536.'/54� $'%#64'� 0(� 5*'+3� 41'%+#-� #&&3'44+/)

13050%0-�� �0� 07'3%0.'� 5*+4� -+.+5#5+0/�� �� 3065+/'4� 8'3'� 83+5<

5'/� 50� 1'3(03.� $#4+%� +/5'3(#%'� #/&� %0/530-� (6/%5+0/4�� �*'4'� �

3065+/'4� #3'� #7#+-#$-'� 50� 5*'� +/4536.'/5� &3+7'34�� #/&� #3'� #-40

#7#+-#$-'� #4� %0..#/&� -+/'� (6/%5+0/4�� �+)�� �� +--6453#5'4� 5*'� ��<

���� +/4536.'/5� 015+0/� 5#$-'4� (03� 5*'4'� +/4536.'/54�� �*'4'

5#$-'4� 1307+&'� 5*'� 64'3� 8+5*� 40.'� 0(� 5*'� .045� (3'26'/5-:

64'&� +/4536.'/5� ('#563'4�� �03� '9#.1-'�� 5*'� 64'3� %#/� %*004'

'+5*'3� 3'#-<5+.'� 03� '26+7#-'/5� 5+.'� #%26+4+5+0/� .0&'� #/&� 5*'

4#.1-+/)� 3#5'� 0(� 5*'� ��� ���	���� �03� 5*'� ��� ������ 16-4'

)'/'3#503�� 5*'� 16-4'� %06/5�� 53+))'3� .0&'�� 065165� +.1'&#/%'�

#/&� 05*'3� ('#563'4� %#/� $'� 41'%+(+'&�� �*'� 015+0/� 5#$-'4� (03

5*'� 16-4'� )'/'3#503� #/&� 5*'� *+)*<70-5#)'� 108'3� 4611-:� %0/<

5#+/� (+'-&4� 5*#5� 41'%+(:� 5*'� $#4'� #&&3'44'4� 0(� 5*'� 48+5%*'4

5*#5� +40-#5'� 5*'� 4063%'� (30.� 5*'� 5'45� 4:45'.� �+(� 5*'� 4:45'.� +4

%0/(+)63'&� 8+5*065� 5*'� !"�� .#+/(3#.'�� 5*'4'� +/4536.'/54

%#/� 45+--� $'� 64'&� $:� 4'55+/)� 5*'� 13+.#3:� #&&3'44� 0(� 5*'� 48+5%*

(+'-&4� 50� #/� +--')#-� 7#-6'� 46%*� #4� 
	��

�+)�� � 4*084� 5*'� ��<���� 8+/&08� (03� #� 5:1+%#-� 16-4'� 453'44

.'#463'.'/5�� �/%'� 5*'� ��<���� .0&'-� 7#3+#$-'4� (03� 5*'

16-4'� #.1-+56&'� #/&� 8+&5*� #/&� 5*'� 5+.'<48''1� 8+/&08� #3'

&'(+/'&�� 5*'� '9'%65+0/� 0(� 5*'� .'#463'.'/5� %0..#/&� 0/� 5*'

��<���� 16--<&08/� .'/6� %#64'4� 5*'� &'7+%'� 50� $'� 453'44'&

#/&� 5*'� %033'410/&+/)� %633'/5� #/&� 70-5#)'� 8#7'(03.4� 50� $'

3'%03&'&�� �+)�� �� 4*084� 46%*� 8#7'(03.4� (03� #� -08<70-5#)'

4+-+%0/� %0/530--'&� 3'%5+(+'3� 64'&� #4� 0/<%*+1� ���� 1305'%5+0/� +/

#� 46$.+%30.'5'3� ����� 130%'44�� �(5'3� 453'44+/)�� 5*'� 64'3� %#/

����� ��� �%*'.#5+%� &+#)3#.� 0(� 5*'� ��<���<$#4'&� ���� 5'45� 4:45'.�

SW0

L

SW2

HP 8114A
Pulse Gen-

erator

HP-IB

SW8

50 �
RS3

SW7RS2

SW6
RS1

SW5

RS0

SW4

Tektronix CTI
Current Probe

HP 54720
4-GSa/s
Scope

HP-IB

SW0

10:1
Voltage
Probe

DUT

SW0

HP 4142A
Semiconductor

Parameter
Analyzer

HP 75000 VXI Mainframe with
Form-C Switch Board

10

Relay GND

HP-IB

SW1

Bertan 225
High-Voltage

Supply

HP-IB

HP-IB



��&"��$� ����� �)��&&,�����$�� �"'$!��� � � � � � � ���

�
	�� ��� ��,�	�� �!%&$' �!&� "#&�"!

&����%� �"$� &��� #'�%�� ��!�$�&"$� �!�

"%����"%�"#��

#�$�"$ � �� ����	�  ��%'$� �!&%� �!�� �" #�$�� &��� $�%'�&%

)�&�� #$�%&$�%%� ��&�� &"� ��&�$ �!�� ��� &��� ��(���� ��%� ���!� ��,

�$����� �*� &��� %&$�%%� �(�!&�� ��%&� �'&" �&�"!� &"� �(��'�&�� ��,

(���� ����'$�� &�$�%�"��%� �%� &��!� �� %� #��� &�%�� "�� �!&�$���(�!�

%&$�%%� �!�� ��(���� #�$� �&�$�  ��%'$� �!&%� �!� �� $�#�&�&�(�

��%��"!�

��%&� #$"�$� %� �$�� )$�&&�!� �%� ��,�	��  ��$"%� �"$� ���$��&�$,

�+�&�"!� "�� %��"!�,�$����")!� #��!" �!�� �!� %� ��"!�'�&"$

��(���%� �!�� �"$� #'�%��� ����&$" ��$�&�"!� "�� �!&�$�"!!��&� ��!�%

�!� ��� #$"��%%�%�� 	!"&��$� &�%&�  ��$"� )�%� )$�&&�!� &"�  ��%'$�

&� �,��#�!��!&� ������&$��� �$����")!� ����
�� �"$� ����

�
	�� ��� ��,�	�� )�!�")� �"$� ��

&*#����� #'�%�� %&$�%%�  ��%'$� �!&�



���� � � � � � � ��.)� ,� ����� � 1& ..5���%�,�� �)/,(�&

	���� �� � /,, (.� �(�� 0)&.�" � 1�0 !),'-� , �),� �� $(� �� -., --� . -.� )!� �

&)150)&.�" � -$&$�)(� �)(.,)&& �� , �.$!$ ,� /- �� �-� )(5�#$*� ���� *,). �.$)(

$(� �� ���� *,)� --�

Vo
lta

ge
 (V

)

–10.0

0.0

10.0

20.0

30.0

40.0

Cu
rr

en
t (

A)

–0.5

0.0

0.5

1.0

1.5

2.0

2.5

–100.0 0.0 100.0 200.0 300.0 300.0 500.0

Time (ns)

V

I

"�. � )2$� -�� �# - � �5��� '��,)-� � . ,'$( � .# � . -.� �)(�$5

.$)(-� �(�� ���� $(!),'�.$)(�� �)),�$(�. � .# � -., --� �(�� ' �5

-/, ' (.� - +/ (� -�� �(�� " ( ,�. � .# � . -.� , *),.-�� �� .3*$��&

, *),.� " ( ,�. �� �3� �� . -.� '��,)� !),� �� *�,.$�/&�,� ��.�#� $-

-#)1(� $(� �$"�� 
�� ���#� &$( � $(� .# � � 0$� � ��.�� $-� .# � , -/&.� )!

�� ' �-/, ' (.� .�% (� �!. ,� � &$0 ,$("� �� -$("& � */&- � .)� .# 

� 0$� � �(�� -/�- +/ (.� ' �-/, ' (.� )!� .# � � 0$� � & �%�" 

�-� �� !�$&/, � �)(�$.$)(�� �,)'� .#$-� ��.��� .# � � 0$� � .,�(-$ (.� �5�

�#�,��. ,$-.$�� ��(� � � , �)(-.,/�. ��� �#$-� $-� -#)1(� $(� �$"�� �

!),� �(� ����� � 0$� � $(� �� -/�'$�,)' . ,� . �#()&)"3�� � -.

!$& -� �)(.�$($("� ,�1� . -.� ��.��� &$% � .# � )( � -#)1(� $(� �$"�� 
�

��(� � � *)-.*,)� -- �� �(�� ! �� $(.)� �� ��.���- � �(�� ��.�� �(�&35

-$-� *��%�" � -/�#� �-� �5�&/-�� � 0$� �  & �.,).# ,'�&� ')� &

	���� ��� �3*$��&� , *),.� " ( ,�. �� �3� .# � . -.� '��,)� !),� �� *�,.$�/&�,

��.�#� )!� � 0$� -� /(� ,� . -.�

08/04/94        11:27:59 
Mask: 1th7b 
Lot: yth15 
Wafer: 9 
Test: eos 
Ioff Spec = 100e–9 @ Vdut = 4 Volts 
2ndBV Spec = –1 
Pulse width = 1.5E–07

                .
                .
                .

Device cgnch8f 
Die 84 Reference leakage current If_rel = 4.812E–11 
Vdut_pk   Vdut [V]   Idut [A]  I_off [A] 
9.78 9.7826 0.0029 1.18E–11 
9.79 7.1804 0.016242 8.138E–11 
9.9 6.5744 0.027964 7E–13 
10.01 2.957 0.045094 5.0856E–08 
9.84 6.0052 0.048454 5.0364E–08 
9.34 6.034 0.058052 4.8872E–08 
9.01 5.986 0.067442 4.8164E–08 
9.22 6.0008 0.077012 4.7708E–08 
9.89 6.0238 0.13716 4.7164E–08 
11.39 6.0264 0.21542 4.633E–08 
12.71 2.6006 0.32224 9.9996E–07 
Failed ISpec: Idut = 0.21542, Ioff = 9.9996E–07

                . 
                . 
                .
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