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Fully Automated Deep Submicron Wafer Level Reliability Evaluat ion System

�����I��� � �4��Î>B
W

�K�|���4���G� Ï .4@��
Ð
�(

	5��641 D4Ñ(A%���0�K.4Ò�1 3��4�

�0�4�U�0�43E1 2

F

���I�4� � ��� *

Wafer Level Reliability
Test  System



ÓžÔ#Õ Öž×‡Ø\Ù�Ú;Û4Ü�Ý�Þ�ß Þ�àiá(â�ãŽÚ(ä;ãŽå

æ�çHèCé�é�ê�ë ìUí%ê�î^ïœð%ñIñIìUò�ðHó�ô�ç%õ ô�ô�ö;÷>ø í�ù�ìUú%é�ñIðEû�ç�ü�ý�û�æ

þ�ÿ�� ��� �����	�������
��æ���ô
����
���� �����	�������
��æ����

�����������
� � �>ÿ���� �����	�������
��æ�ç�ü

����� �"!
ß #%$'&)( *�$'+-,'."/ 021"3�.�1"( 4�/ 3�5"$'6 ,'1"798®Ú�:�;

!
ã«Ú"#�<=<=<>6 ,'."/ 0�1�3".�1"( 4"/ 3�5�$)6 ,'1�7

rel iabi l i t y  &  param et r ic solut ions

CHIRON

¶H‚
oŽv�q�s�s(› ‘>•�z'wrq�••¾�q>t�•�t>Œ�q

©

z>v«v�q�‘�oK¢ ‚
› ¾

©

§

¶Hº�v�•'wrq�s%sKºž‹ t�s�•5t5›I‘�•>zšwrq>••˜…t�•7t>Œ�qS¢ ºžºž› ˜…§

¶H‚
oŽv�q�s�s(„Ny Œ�v0t�oŽy •�‘•— •>vš¾�y ‘�q�s(t>‘�••‰
y t�s

¶H™>y ‘•·px�y s%•�q�v@?�v�•� GoŽx

¶HË…t�‹ ‹�Ë…•>‘�••› ‘>oŽq�Œ�v0y oŽ“

¶H‚
•�‹ •�q�v'Ë'z>•7}•Ái‹ qšwUoŽv0•>•7y Œ�v?t>o«y •�‘

c~¦š–>y ‹ y oŽ“�oŽ••}�q�vU— •�vŽ•»}�t�v0t�•5q�oŽv0y�wG•7q>t�s�z>v0q>•7q>‘�oŽs

c~Áž¯ioœvŽt#w4oœyI•i‘¡•�—C•|qitis�ziv”qi•Cq�‘io=•itioœt¡yI‘ioœ•~w�•i•C•C•�‘¡s>}iv”q�ti•is�xiqiqio

t�‘>•••�t�oŽt•t>‘�t�‹ “�s%y s(}�v�•�Œ�v0t�•5s(s�zšwUx5t>s(„Ny�wrv�•>s�•�—Io=A�—«—Iy�wUq•Á�¯šwUq�‹

c~¦š–>y ‹ y oŽ“�oŽ••q>‘�oŽq�v'•4t�v0y t>–�‹ q|‘�t�•5q�s(—Iv�•�•»tSÇŽoŽqšwUx�‘>•�‹ •�Œ�“iÈ#—Iy ‹ q••�—
•4t>v?y t�–>‹ q

‘�t�••q�s¬t�‘�•Éq�B�z�t�ony •�‘�sSy ‘É}�‹ t…w�qÉ•�—H‘�z�•|–�q�v«s¬t�s¬}�t�v�o5•�—Honx�qŠonq�s�o

•�q>s
wrv0y }>oŽy •�‘

C%D"E�FHG�I"J

›I‘po”•>•>t>“
´ sCx>y Œ�x>‹ “SwU•>••}>q>o”y oŽy •4qp–>z>s%y ‘�q>s%s|q�‘>•4y v«•>‘>••q>‘>o4{�s%q�•5y«wU•>‘>•�z'wUo”•>v

•(t�‘;z;— tšwœo«z;v?q�v�sEx;t;•�qKo«•Ks4y Œ�‘�y — y0wrt;‘;o«‹ “Gv0q;•;zžwœq(o«x;q;y v
};v0•;•�zžwœošo«y •(q(o�•(•(t;v?•>q;o

t>‘>•’•>q>•4q>‹ •>}’o”x>q>y v oŽq'wUx>‘>•>‹ •>Œ�“5t>o‡t’—Iv�t'wUoŽy •>‘’•>—HwU•>s%o4{> Hx>y ‹ q’•5q>q>oŽy ‘>Œ®•>v

q>¯'wrq>q>•�y ‘>ŒNo”x�qCq>•4q>v…•>q>•7t>‘>•�y ‘>ŒKB>z>t>‹ y oŽ“7t�‘>•Cv�q>‹ y t>–>y ‹ y oŽ“7q�¯>}>qšwUoŽt>oŽy •>‘�s5•>—

oŽx>q>y v�wUz>s%oŽ•>•5q�v�s
Ä�™>x>qNs%y oŽz>t>oŽy •>‘Cy s•q>•4q>‘N•5•�v«qNtšwUz>oŽqN Hx>q>‘Cy o5wr•>•5q>s•oŽ•

•�q�q�}5s�z�–�•7y�wrv0•�‘5oŽqšwrx�‘�•�‹ •�Œ>“;{4 ‡x�q�v�q5‘�q� ª•7t�oŽq�v?y t�‹ sK‹ y •>qš{4†…‹ o«v0t7™�x�y ‘L?�t�o«q

A�¯>y •>qš{

©

•>}�}>q>vE¢

©

z�§9•5q>oŽt>‹ ‹ y Mœt>oŽy •>‘Ct>‘�•N‹ •> H¶ °Ã•>y q>‹ q'wro”v0y�wUs5t>v�qCz>s%q�•'Ä�™�x>q

wUx�t�‘'wrq>s(— •>všt•—Iy v0s�o oŽy •5q•s�zšw>wrq>s�s(t�v�q•x>y Œ�x>‹ “�•>q�}>q�‘>•�q�‘>o#•>‘•x�•> NB�z>y�wr•�‹ “

onx�q¬}�q�v�—�•�v”••t�‘…w�qÃ•�—‡onx�q�s%qÃ‘�q�  ••t�o”q�v«y t�‹ s®t�‘�•Ã}�vŽ•…w�q�s;s®•�}�ony •�‘�s=t�v«q

z>‘>•>q�v0s%oŽ•>•>•'{�q�s%}>q'wUy t>‹ ‹ “7x>•� ³oŽx>q>y v…v«q�‹ y t>–>y ‹ y o”“(t>v«qÃwUx>t>v0t'wro”q�v�y Mrq>•šÄ

©

x>y v�•>‘

•;—0— q;v�s‡o0x;q

©

q%‘;o0t;z%v� 9x%y0wnxEy s‡— z;‹ ‹ “^t%z;o�•%•Kt;o�q%•žÄœ™%x;y s‡º
t%v�t%‹ ‹ q;‹4˜šq%q;}E‚�z%–;•Ky?wœv?•%‘

O

q>‹ y t>–>y ‹ y o”“7Á�•�t;‹ z�t;o«y •;‘•‚i“�s4o«q�•»— y ‹ ‹ s(o«x;q•Œ>t�}•–;“K•;—«— q�v�y ‘;ŒCo«x;q|y ‘;•�z;s4o«vœ“K— y v�s�o

d fUg>h�j kšlrfrlUm m�hrm' Ht�—�q�vH‹ q�•�q�‹…v«q�‹ y t>–�y ‹ y o”“Nonq>s;oKs%“�s;o”q�•SÄ
›�oKs%z�}�}�•�vUo”sp•�t�v�y •>z�s

y ‘�•�z>s�oŽvr“Ks�oŽt�‘>•�t>v�•••5q�oŽx>•�•�s7— •>všoŽx>y ‘QP®oŽx>y�wU•|•>y q>‹ q'wroŽv0y�wHv�q�‹ y t>–�y ‹ y oŽ“KoŽq�s%oŽs
{

y ‘'wr‹ z�•�y ‘�ŒCo«x>q•À”Ái˜'Á

©

‚
oŽt>‘�•�t>v�•�s
Ä

d f�g�h>j k'lrfUlrm m�hrm

©

x>y v�•>‘š´ s

©

q>‘�oŽt>z�v…— ‹ q>¯�y –�‹ q|t�v�wrx>y oŽqšwUoŽz�v�q|t>‹ ‹ •> ˆwU•>‘�—Iy Œ�z�v0t>oŽy •>‘�s7oŽx>t�o^s�oŽt>vro

t;oš•�‘;qKs4y ‘;Œ>‹ q(‚i•;z;vUwœq(„Cq;t;s�z;v?q�•(q;‘;oš†'‘;y oG¢ ‚i„C†'§št;‘;•(v�t�‘;Œ>qKz�}Ko«•’€E‚i„C†šs

y ‘(•�‘�q(s�“�s4o«q�•pÄ�™�x;y sNd fUg;h�j kšlœfrlrm m0hrm;t�v�wœx�y oŽqžwro«z;v0q7t�‹ ‹ •� ‡sEoŽq;s�o«sEo«•7–�qpwrt;v«v?y q;•

•�z�o#s�y •7z�‹ o«t�‘�q�•>z�s�‹ “E•�‘•t�‹ ‹>˜…†'™�s’wr•�‘>‘�qšwroŽq�•5•�y t•o«x�q5}>v0•�–>q=wrt�v�•šÄ4Ë…q�s�y •�q�s

t®s%y Œ�‘�y —�y«wUt�‘>oHy ••}>v«•>•�q>••q>‘>oHy ‘po”x�qpo”q>s;oHo”x>v«•>z>Œ�x�}>z>o�{�o”x>y sCt>v4wUx>y o”q'wUo”z>v«q

q�‹ y •(y ‘�t;o«q�sEo«x�q(‘�q;q�•(— •�v
t7s4 ‡y o�wrx(•7t;o«v?y ¯ž{�x;q�‘šwœq7y •7};v0•�•�y ‘�Œ5o«v0q�•(q�‘;•�•;z�s4‹ “

•;‘(o«x;q(‹ •� Š‹ q;•�q�‹žwœz;v«v?q�‘;oš•(q�t;s4z�v?q�•(q;‘�o�s
Ä�±;‹ q�¯;y –�y ‹ y o�“•wrt;‘(t;‹ s4•(–;q(tžwœx�y q;•�q;•

 Hy o”x®‹ •� Hq>v‡‘>z�•5–>q�v9•�—#‚�„p†…sN•�v9s;•>z�v�wUq�s�{� Ex>q>‘=y ‘�oŽq�Œ�v�t>o”q>•= Hy o”x®–�•>o”x

©

x�y v�•�‘'´ s7}�v�•>}�v0y q>oŽt�vr“K‹ •� µ‹ q�t>•�t�Œ�q|s� Gy o�wUx••5t�oŽv0y ¯•t�‘>••x>y Œ�x|oŽq�•5}�q>v?t>oŽz�v�q

•7z>‹ oŽy }>‹ q>¶ s%y oŽq•}�v�•�–>qSwrt�v«•šÄ

™;x;q(z;‘;y B;z;q

©

q;‘;o«t;z;vis4•�‹ z;o�y •;‘;si{U–;q;s4y •;q;sHo«t;};};y ‘;Œ7— v0•;• o«x;qKy ‘;•;z�s4o�vœ“‡‹ q�t;•;q;v�s

y ‘NoŽx>q>y v#x>t>v�•> Ht>v�qC}>v«qšwUy s%y •�‘'{�}>v�•>•4y •>y ‘>Œ’—I‹ q�¯>y –>y ‹ y oŽ“7t>‘�•Nz>s%q�v�¶ —Iv0y q>‘�•>‹ y ‘>q>s�s

s%•>—Io” Gt>v«q’q>‘>•4y v«•>‘>•5q>‘>o4Ä>„’•>s%o‡•>—'o”x>qN H•>v�•poŽx>t>oGt

O

q>‹ y t>–>y ‹ y o”“5•>v ˜#q>•4y«wUq

Á�‘�Œ>y ‘�q;q�v‡wœ•�z�‹ •7q�•�q�v�•�v0q�t;•Ÿ•;—i•;•�y ‘�Œ5y s�}�v0•�•�y •�q;•7y ‘7t�‘7y ‘�o«z�y o«y •�q7t�‘;•5z;s�q�v?¶

—Iv0y q>‘�•>‹ “(•5t>‘>‘�q>v”Ä�±>•�v#q>¯�t>•5}>‹ q'{�tCoŽ“4}>y«wrt>‹iÀnÁi‚
˜ŠÂ…•'ÄžÅ�Æ5oŽq>s�o4{�t>‹ •>‘>Œ’ Gy oŽx

•>t�o”t|t>‘�t>‹ “4s�y s7t>‘>•|v�q>s%z�‹ oŽs5}�v�q>s�q>‘>oŽt�o”y •>‘C}�v�q>—Iq�v�q>‘'wrqÃwUt�‘C–>q|—Iz>‹ ‹ “(s%q�oŽ¶ z>}

t>‘>•CvŽz�‘Cy ‘CtC•5q�v«q ¤�¥5•7y ‘>z>oŽq�s�Ä;¦'‹ ‹
oŽq�s%o^s%q>oŽ¶ z>}Ct>‘�•C•>t>oŽtÃwUt�‘C–>qCs%t�•4q>•

t>‘�•p•5t>‘>t�Œ�q�•p–>“|}>•> Hq>vU—�z>‹ž•>t�oŽt�–>t>s%qp•5t�‘>t>Œ�q>•5q�‘>oHs%•>—Io” Ht>v«qp•>‘>–�•>t>v«•

oŽx>q’s�“4s%o”q>•®Ä>·py oŽx’s�z'wUxNs%•>‹ z>oŽy •>‘'{�o”x>qNq>‘>Œ�y ‘>q>q>v0sSwUt>‘Ns%}>q�‘>•’•7•>v«qNoŽy •5q

•�‘5s4•�‹ •4y ‘�Œ|q�‘;Œ�y ‘�q�q�v?y ‘�Œ•}�v0•�–�‹ q�•7s
{4y •(}�v�•�•�y ‘�Œ•}�v0•�•�zšwro…t�‘�•5}�v0•šwrq�s�s�“�y q�‹ •š{

B�z�t;‹ y o«“Et;‘�•7v�q;‹ y t�–;y ‹ y o«“Ev?t;oŽx;q�vžo«x�t;‘5•;‘7•�q�•�q�‹ •;}�y ‘�Œ5oŽq;s�o…};v�•;Œ�v?t�•(s�t�‘�•7o«q�s�o

x�t>v�•� Gt>v0q'Ä

�>�4� �4� � �4��,4:i:�R•	;� Sr<•�?�4�U� � �U1 ÒGÐi��
i	K�?6�1 D4ÑGA��4�?�‡.4Ò�1 34���

�0�4���?��3H1 2

F

�4�I�4� � �4� *

�����I��� � �4��T
<
�
�������E� ��1 Ò7Ð
�(
�	C�06�1 D�Ñ•A%���0�7������24��1 ���0.����

-…1 �06-U7341 Ï?Ï �4���424��A%�4�0�H� �42�A��064�‡�?���U�0�43H1 2

F

�4�I�4� � �4� *

�������4� � ���%T
<��
�������E� ��1 Ò7���(

	N�06�1 D�Ñ•A%�����7���I��2���1 ���0.����

-…1 �06-U7�U�

/

�HA%�4�0�H� �424A��064�‡�0�4�U�0�43H1 2

F

�4�I��� � �4� *


