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1 1 O'*,-^_
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Z1,Z2�Å%\�Æ\�O'*,-��«Çvw

1.1 O'*,-^_

ZN
Z2

ÈÉ)lH2ÊËIPVHSiN)
PROHSiOI 500

500

30

30

L k 60

(nm)Ì ��Í,�3 Î

ÏÐ�3OÑ*,
Z2

Ò�)�
50~60�m

35~40�m
SiO

30
30
30

Low-k
Low-k
Low-k

SiCN

60

� Low-kÓ100nm

J¼��TEGÒ�)�

MSQÔPorous Low-kÓE11105

Ì O'*,-É*Õ Î ÖÇ×Ø

O'*,-%)�Si

SiO 1000MSQÔPorous Low kÓE11105
CVD :  p-SiOC

Ì O'*,-É*Õ Î

ÙÚÛ ÜÝ Ü�

ÈÉ)l
ÞßpàÜáâ��ãäà�åáæçè� ÞßpàÜáâÝ�ãäà�åáæéé

ÖÇ×Ø

ÈÉ)l
HêëÓ�ìíîï" �êëÓ�ìíîï"

ÈÉ)lðñòHóôõI ö���� ö����

÷^ø�HõõùúI ��
�

ûüý¦þ�H�õI Ò1�¿Ý���õ %)�¿â���õ

����÷^ø�50mm/s��	
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1 3 m'n k,l^_
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2 [\] �`a� cde�>��ST�	�

����

m'n)k,lz {x\�y\�z
µ�Å�z

¶ �

2. [\])�`a�bcde�>��ST�	�

QFP MCP WLP FCLGA µ�Å�z
WLP FCBGA· ¸

Í'¹ �ïï"
_� �ïï"

ÝãºÝã Ý�ºÝ� Ý�ºÝ� Ý�ºÝ� ��ãº!�í ö�ºö�
� å� �  Ý � ååìÝ  � Ý  � � ã � ãå_� �ïï"

Õ,ò �»"
¼�_� �ïï"
¤���½�³��ïï"

��å� �� Ý ��ååìÝ� � Ý� � ��ã ��ãå
!� Ý í í!� í!� Ýí� å!ã
à ���Ý ���âùâÝ�Ý Ý�Ý à Ý�Ý 

! íº! í ! íº! í � ãº! í � ãº! í � ãº! í Ý�  ºÝ�  

¤���»¼ò

¤���_���ï"
¤�� ½�³ �ïï"

Ý Ýù�ù! Ý Ý Ý Ý

!�íº!�í !�íº!�í ��ãº!�í ��ãº!�í ��ãº!�í Ý�� ºÝ�� 
ã�� ��ù��ùÝ�� ã��ùåå� åå� ö�� å��

à à Cu Al Cu Al����>

�ßo�>
�ßo _�!ï"

à à ����¾�¿�� SiO |}~� SiO
à à Au/Ni Au/Ni à Au/Ni/Cr
à à ��ùö��� ��ù���� à Ý��ù!��ùå�

���ÀÁ�

����Â��ï"
¤���stÃ
¶�·�Â��ï"

à à Ý�� Ý�� ö�� Ýã�
��Ä��³� DAF à à à à
��åù�î" ��ù�î à à à à
L k L k BC

��a��>
Low-k Low-kDBC

Low-kDBC Low-k Low-kDBC Low-kDBCBGDDAF(BC)
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2 1 MCPDqj�>��ST

��	�

,ÙÚ�>

2.1 MCPDqj�>��ST

,ÙÚ�>
Low-kÓp-SiOCDE11105HUV1�IDE11066HHybridI
y\�Ó2¼��TEG�Å�.'È^l.'1\ydGD

SiNaÅÆdevw
y\�

700um
K)3l~�

PKG�vw

+BCHD11015 7um 1¼I
DAFÓS10073
',�)�)�)ÓTW196LB1

y\�
DAF',�)�)�) 200um

DAF_Ó20um PKGÍ'¹Ó15mm`
y\�Í'¹Ó8.6mm`

K)3l~�Ó�ÇÈ��ÙÚÂ

,[\])���
G O'* - �ÇBGDO'*,-Ó�Ç

K)3lÓ�Ç
É�Ê�^_ÓCASMATDGËÌ

,����
&TCÓ -65/15min
150�/15min
&PCTÓ 121�/100%RH/2atm&PCTÓ 121�/100%RH/2atm

�Å�\��Í¾�H300�mzØRI
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2 1 MCPDqj�>��STH��y �I

��	�

8.6mm`y\�

2.1 MCPDqj�>��STH��y\�I

H89TEGI Z
ð

d
A

lÎ

Z
ð

d

89TEGA
lÎ

Z
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2 1 MCPDqj�>��STHTC}CI

��	�

SAT��ÑHSi_Ò25�m,E11105I

2.1 MCPDqj�>��STHTC}CI

ÊÓ�Low-k�>a�¡��J[\])�

TC N¾ J¾ Ô¾ Õ¾

S ��ÑHS_Ò 5� , 05I

»¼ò

ÊÓ�Low k�>a�¡��J[\] �

TC N¾ J¾ Ô¾ Õ¾

P-SiOC
Low-k

»¼ò

0/14 0/14 0/10 0/10
Ö×

Ý��

Ö×

Ý��

P-SiOC
E11105
E11066
P-SiOC
E11105

0/14 0/14 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/13 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/14 0/10 0/10Ý��

Í'�3

ö��
Í'�3

Ý��
Í'�3

ö��
Í'�3

E11105
E11066
P-SiOC
E11105

0/14 0/14 0/10 0/10
0/14 0/13 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/14 0/10 0/10Í'�3

���
Í'�3

Í'�3

���
Í'�3

E11066
P-SiOC
E11105
E11066

0/14 0/13 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/13 0/10 0/10

Ý���
Í'�3

Ý���
Í'�3

E11066
P-SiOC
E11105
E11066

0/14 0/13 0/10 0/10
0/14 0/14 0/10
0/14 0/14 0/10
0/14 0/13 0/10

¡��pq�¢<F �Ø�y�),��>D
\�Í,�3a>"ÙHÚ÷I<×ye
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2 1 MCPDqj�>��STHPCT}CI

��	�

SAT��ÑHSi_Ò25�m,E11105I

2.1 MCPDqj�>��STHPCT}CI

ÊÓ�Low-k�>a�¡��J[\])�

PCT N¾ J¾ Ô¾ Õ¾

S ��ÑHS_Ò 5� , 05I

PCT N¾ J¾ Ô¾ Õ¾
»¼ò

P-SiOC

ÊÓ�Low k�>a�¡��J[\] �
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Ö×

��£j

Ö×
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E11066
P-SiOC
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0/14 0/14 0/10 0/10
0/14 0/14 0/10 0/10
0/14 0/11 0/10 0/9
0/14 0/14 1/10 0/10
3/14 0/14 1/10 0/10��£j

Ý��£j

E11105
E11066
P-SiOC
E11105

3/14 0/14 1/10 0/10
0/14 0/11 0/10 0/9
0/14 0/14 1/10 0/10
4/14 0/14 1/10 0/10

��£j

Ý��£j
E11066
P-SiOC
E11105
E11066

0/14 0/11 0/10 1/9
1/14 0/14 2/10 4/10
6/14 1/14 2/10 7/10

10/14 1/11 3/10 7/9
ö��£j

Ý��£j

ö��£j
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P-SiOC
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E11066

10/14 1/11 3/10 7/9
8/14 7/14 7/10

10/14 6/14 9/10
12/14 6/11 9/9

���£j ���£j

9/10
5/10
6/10

300£j��a¡�.ÛE�JRj � Ò 50Ü���[\])�a¡��J
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2.1 MCPDqj�>��STHØ�y�),����I
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0/7
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0/7
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0/5
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1/5
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��£j
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0/5
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0/5

P-SiOC
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0/7
0/7
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1/7

0/7
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0/7

0/7
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0/7
/

0/5
0/5
0/5
0/5

0/5
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0/5
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���
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0/7
0/7
0/7
0/7

0/7
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0/7

0/7
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0/7

0/5
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0/5
0/5

0/5
0/5
0/5
0/5

E11105
E11066
P-SiOC
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1/7
3/7
1/7
5/7

0/7
0/7
0/7
0/7

0/7
0/7
1/7
0/7

0/5
0/5
0/5
2/5

0/5
1/5
0/5
0/5

���£j

Í'�3

Ý���
Í'�3

E11105
E11066
P-SiOC
E11105
E11066

0/7
0/7
0/7
0/7
0/7

0/7
0/7
0/7
0/7
0/7

0/7
0/7
0/7
0/7
0/7

0/5
0/5
0/5
0/5
0/5

0/5
0/5
0/5
0/5
0/5

E11105
E11066
P-SiOC
E11105
E11066

5/7
6/7
5/7
7/7
7/7

0/7
0/7
5/7
3/7
7/7

0/7
0/7
3/7
0/7
3/7

2/5
1/5
2/5
5/5
5/5

0/5
1/5
1/5
1/5
1/5

� Ò ���Ý�Jy\�50Ü��

Í'� E11066 0/7 0/7 0/7 0/5 0/5 E11066 7/7 7/7 3/7 5/5 1/5
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2.2 WLPDqj�>��ST
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2 2 WLPDqj�>��ST
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CVD p-SiOCPorous MSQÓE11019
y\��

2.2 WLPDqj�>��ST
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2.2 WLPDqj�>��ST

 ã�ã

íí�å

Ý����

íí�å

!!� 

 ã�ã

íí�å

åå�!

Ý����

í�

å�

!�
 �

Ý��

H
H
Ü
I

J
H

(Ü
) &CVD p-SiOCtPorous MSQÔ

E11019a�o��S.ß{.ÛF
Low k.p SiOC��V ����¾ ¿ �

��í

��������

öö�ö

�å�!

Ý�
��

ö�

ã�
��

¡
�
�
J �à��äp&æÝÝ�ÝÝ

�à��äp&æÝÝ�Ý�

éÝÝ�Ý &æÝÝ�ÝÝ

éÝÝ�Ý &æÝÝ�Ý�ß
{

�
J &Low-k.p-SiOC��VD� ��¾�¿��

D11011qü>D11015�S.
ß{.ÛF

��� ���

��í

��� ����������

�½��� Ý��½��� ö��½��� ���½��� Ý���½���

ð�½���ò

BC�>âR±b�Low k�>âR±b� BC�>âR± �Low-k�>âR±b�

�>�)l
¯¬
�o�O"

pôé
���ïù�"

ô�
��"

GRH
�è�O"

��
�Ü"

æÝÝ�ÝÝ ãã ã� �!� ö�å �ö
æÝÝ�Ý� ö� ã� � � ö ö åã

²��H
¯¬
�o�O"

pôé
���ïù�"

GRH
�è�O"

� ��äp ö � ö� Ýå Ý�  

�>�)l
F ��

æÝÝ�Ý� ö� ã� � � ö�ö åã�à��äp ö�� ö� Ýå Ý�� 
éÝÝ�Ý ��ö �! �� ��í

E11019�S.GRH.]�F

GRH�7.ß{�JH�7D�. e

����¾�¿��D11011tD11015^²�RjtD
CTE.YZEDGRH.]�FD11015�S.

.GRH�7.ß{�JH�7D�.ye Ã"À�.YZF�ß{�Ú÷

������

�	
30 
��
���	������	������� ���� �!���"

3 `tu

��	�

3. `tu

s N�>^����vw�y �^ÚFeQFP� !��^QF s N�>& sLMàN�>^����vw�y\�^ÚFeQFP� !��^QFDsLMàN�>

���eu�y\�vwD����^"9de

& ÊÓ���_���¼��TEGy\�^ÚFeMCPa�bc��DqüDLow-k�>D

����¾�¿�� D�����������µ���DDAF#�������µ���É¢$¢��>�%&^

àá eàáde

& �¼��TEGy\�^ÚFeWLPa�bc��Dqü Siy\�_t����´��½�_�¼��TEGy\�^ÚFeWLPa� c��DqüD Siy\�_t��� ´ ½ _

.¡�D'(R)*^ãädDsLMàN�>D����¾�¿�� ��>��^ËÌde

& �¼��TEG^ÚFeFCLGADµ�Å�zWLP�bc��DqüDsLMàN�>D

�\{�)�)� �¡�D'(R)*^ãäde


