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MICROELECTRONIC UNIT FORMING METHODS 
AND MATERIALS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of US. 
patent application Ser. No. 09/317,675, ?led May 24, 1999, 
Which is a continuation-in-part of US. patent application 
Ser. No. 09/267,058, ?led Mar. 12,1999, Which in turn 
claims bene?t of US. Provisional Patent Application 
60/077,928, ?led Mar. 13, 1998, the disclosures of Which are 
incorporated by reference herein. Application Ser. No. 
09/267,058 is also a continuation-in-part of US. patent 
application Ser. No. 09/138,858 ?led Aug. 24, 1998, Which 
in turn is a divisional of US. patent application Ser. No. 
08/440,665 ?led May 15, 1995, Which in turn is a divisional 
of US. patent application Ser. No. 08/271,768 ?led Jul. 7, 
1994, now US. Pat. No. 5,518,964, the disclosures of Which 
are hereby incorporated by reference herein. Application 
Ser. No. 09/268,058 is further a continuation-in-part of US. 
patent application Ser. No. 09/140,589 ?led Aug. 26, 1998, 
the disclosure of Which is also incorporated by reference 
herein, Which in turn claims bene?t of US. Provisional 
Patent Application 60/056,965, ?led Aug. 20, 1997, the 
bene?t of Which is claimed herein and the disclosure of 
Which is also incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to microelectronic 
packaging and more particularly relates to methods of 
making connectors and packaged microelectronic compo 
nents. In various microelectronic devices, it is desirable to 
provide a connection betWeen tWo components, Which can 
accommodate relative movement betWeen the components. 
For example, Where a semiconductor chip is mounted to a 
circuit board, thermal expansion and contraction of the chip 
and circuit board can cause the contacts on the chip to move 
relative to the corresponding electrically conductive features 
of the circuit board. This can occur during service and can 
also occur during manufacturing operations as, for example, 
during soldering operations on the circuit board. 

[0003] As illustrated in certain preferred embodiments of 
US. Pat. No. 5,518,964 (“the ’964 patent”) movable inter 
connections betWeen elements such as a semiconductor chip 
and another element can be provided by ?rst connecting 
leads betWeen the elements and then moving the elements 
aWay from one another so as to bend the leads. For example, 
a connection component may incorporate a dielectric body 
and leads extending along a bottom surface of the dielectric 
body. The leads may have ?rst or ?xed ends permanently 
attached to the dielectric element and connected to electri 
cally conductive features such as terminals, traces or the like 
on the dielectric body. The leads may also have second ends 
releasably attached to the dielectric body. The dielectric 
body, With the leads thereon, may be juxtaposed With the 
chip and the second ends of the leads may be bonded to 
contacts on the chip. FolloWing bonding, the dielectric body 
and chip are moved aWay from one another, thereby bending 
the leads. During or after movement, a curable material such 
as a liquid composition is introduced betWeen the elements. 
This is cured to form a compliant dielectric layer such as an 
elastomer or gel surrounding the leads. The resulting pack 
aged semiconductor chip has terminals on the dielectric 
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body connection component Which are electrically con 
nected to the contacts on the chip but Which can move 
relative to the chip so as to compensate for thermal effects. 
For example, the packaged chip may be mounted to a circuit 
board by solder-bonding the terminals to conductive features 
on the circuit board. Relative movement betWeen the circuit 
board and the chip due to thermal effects is taken up in the 
moveable interconnection provided by the leads and the 
compliant layer. 

[0004] Numerous variations of these processes and struc 
tures are disclosed in the ’964 patent. For example, the 
package-forming process can be conducted on a Wafer scale, 
so that the numerous semiconductor chips in a unitary Wafer 
are connected to connection components in one sequence of 
operations. The resulting packaged Wafer is then severed so 
as to provide individual units, each including one or more of 
the chips and portions of the dielectric body associated 
thereWith. Also, the leads may be formed on the chip or 
Wafer rather than on the dielectric body. In further embodi 
ments, also disclosed in the ’964 patent, a connector for use 
in making connections betWeen tWo other microelectronic 
elements is fabricated by a generally similar process. For 
example, in one embodiment a dielectric body having ter 
minals and leads as discussed above is connected to terminal 
structures on a temporary sheet. The temporary sheet and 
dielectric body are moved aWay from one another so as to 
bend the leads, and a liquid material is introduced around the 
leads and cured so as to form a compliant layer betWeen the 
temporary sheet and the dielectric body. The temporary 
sheet is then removed, leaving the tip ends of the terminal 
structures projecting from a surface of the compliant layer. 
Such a component may be used, for example, by engaging 
it betWeen tWo other components. For example, the terminal 
structures may be engaged With a semiconductor chip, 
Whereas the terminals on the dielectric body may be engaged 
With a circuit panel or other microelectronic component. 
Thus, the broad invention taught in the ’964 patent offers 
numerous desirable Ways of making electrical interconnec 
tions and connectors. 

[0005] Additional variations and improvements of the 
processes taught in the ’964 patent are disclosed in com 
monly assigned US. Pat. Nos. 5,578,286; 5,830,782; and 
5,688,716 and in copending, commonly assigned US. patent 
application Ser. No. 08/690,532, ?led Jul. 31, 1996 and No. 
09/271,688, ?led Mar. 18, 1999, the disclosures of Which are 
hereby incorporated by reference herein. 

SUMMARY OF THE INVENTION 

[0006] The present application is directed to speci?c 
embodiments of the ’964 patent process and certain embodi 
ments thereof. 

[0007] One aspect of the invention provides methods of 
making a microelectronic assemblies. The methods in accor 
dance With this aspect of the invention desirably include a 
the steps of providing leads physically connected to a 
bottom surface of a support, each said lead having a tip end 
and a terminal end and engaging the support With a micro 
electronic element as, for example, a chip, a Wafer or an 
assemblage of plural discrete chips, having contacts thereon 
so that the tip ends of the leads are aligned With the contacts 
of the microelectronic element. The methods further include 
bonding the tip ends of the leads to the contacts; and then 
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after such bonding, selectively degrading the connection 
betWeen the support and the leads at and adjacent the tip 
ends thereof so as to free the tip ends from the support and 
leave the terminal ends secured to the support. Preferably, 
the methods include the further step of moving the support 
and microelectronic element through a predetermined dis 
placement aWay from one another after degrading the con 
nection betWeen the tip ends and the support so as to deform 
said leads toWards a vertically-extensive disposition. 
Optionally, the connection betWeen the terminal ends of the 
leads and the support may be degraded after the moving 
step, so as to free the support and alloW removal of the 
support. A ?oWable material may be introduced around the 
leads during or after the movement step to form a dielectric 
layer surrounding said leads. 

[0008] Where the material connecting the tip ends to the 
support is radiation-sensitive, the step of selectively degrad 
ing the connection may include selectively applying radia 
tion through said support at and adjacent to the tip ends of 
the leads. Thus, in methods according to this aspect of the 
invention, there is no need to fabricate precise mechanical 
features such as frangible connections to hold the leads in 
place until they can be bonded to the microelectronic 
element. Instead, the tip ends of the leads are constrained 
reliably until such constraint is released by selective degra 
dation of the connecting layer. 

[0009] A related aspect of the invention provides methods 
of connecting a plurality of leads to one or more microelec 
tronic elements. Methods according to this aspect of the 
invention desirably include the steps of providing the leads 
physically connected to a support by a connecting material 
so that said leads are maintained in position on the support 
at least partially by the connecting material; juxtaposing the 
support With the microelectronic element so that the leads 
are aligned With contacts on the microelectronic element and 
bonding the leads to the contacts of the microelectronic 
element. After the bonding step, the connection betWeen the 
leads and the support is released by degrading the connect 
ing material. The step of degrading the connecting material 
may include directing radiant energy through the support 
onto said connecting material. Preferably, the leads are 
?exible after they are released from the support. As further 
explained beloW, certain methods according to this aspect of 
the invention provide for conversion of constrained, in?ex 
ible leads to a ?exible state simply by releasing the leads 
from the support, With or Without a further step such as 
bending the leads. 

[0010] A further aspect of the invention provides methods 
of making a packaged microelectronic component. Methods 
according to this aspect of the invention desirably include 
the steps of providing a support including a structural layer 
transparent to radiation in a degradation Wavelength band 
and electrically conductive elements secured to said struc 
tural layer by a connecting layer on a bottom surface of said 
structural layer. The conductive elements are connected to a 
microelectronic component, and then the conductive ele 
ments are released from the structural layer by directing 
radiation in said degradation Wavelength band through said 
structural layer to degrade the connecting layer. The con 
ductive elements or features provided on the support may 
include leads as discussed above; individual conductive 
terminals; or conductive terminals incorporated in subas 
semblies also including dielectric components. The step of 
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connecting the conductive features carried by the support to 
a microelectronic component may include providing leads 
extending betWeen said conductive features and the micro 
electronic component. 

[0011] The conductive features may be carried on a sac 
ri?cial layer having etching properties different from those 
of the conductive features such that the sacri?cial layer can 
be etched Without destroying the conductive features the 
sacri?cial layer being connected to said structural layer by 
said connecting layer. To provide such different etching 
properties, the sacri?cial layer may be formed from a 
material different from the material constituting said con 
ductive features. Alternatively or additionally, the sacri?cial 
layer may be formed from the same material as the conduc 
tive features but in a thickness substantially less than the 
thickness of the conductive features. Thus, degradation of 
the connecting layer frees the sacri?cial layer from the 
structural layer. The method may further include etching the 
sacri?cial layer to remove it Without destroying the conduc 
tive features. The sacri?cial layer can be used to convey 
plating or etching currents during formation of the conduc 
tive features. 

[0012] Arelated aspect of the invention provides a support 
or mandrel for forming microelectronic elements incorpo 
rating a structural layer transparent to radiation in a degra 
dation Wavelength band; an electrically conductive sacri? 
cial layer thinner than the structural layer; and a connecting 
layer securing said sacri?cial layer to said structural layer, 
said connecting layer degradable by radiation in said deg 
radation Wavelength band. 

[0013] Yet another aspect of the invention provides a 
structure for forming microelectronic assemblies. The struc 
ture includes a rigid support having a substantially uniform 
coef?cient of thermal expansion and a plurality of electri 
cally conductive elements connected to said support by a 
connecting material, said support being transparent to radia 
tion in a band of Wavelengths effective to degrade said 
connecting material. Such a structure can be used, for 
example, in the methods discussed above. The electrically 
conductive elements on such structure may include features 
such as leads and terminals. The element may further 
include one or more sheetlike dielectric layers, the terminals 
being exposed at a top face of said dielectric layer facing 
toWard said support. 

[0014] A still further aspect of the invention provides a 
method of making a plurality of packaged microelectronic 
components. The method according to this aspect of the 
invention includes the steps of providing a temporary 
support With a plurality of separate dielectric elements 
thereon, each such dielectric element having electrically 
conductive features thereon; (ii) a microelectronic unit 
including a plurality of microelectronic devices, and (iii) a 
plurality of leads, the leads having ?rst ends connected to 
conductive features on the dielectric elements and having 
second ends attached to said microelectronic devices. Once 
these elements have been provided, the temporary support is 
at least partially removed so as to separate the dielectric 
elements from one another. Methods according to this aspect 
of the invention include the realiZation that, When a unitary 
dielectric sheet is connected to a relatively large microelec 
tronic unit such as a unitary semiconductor Wafer, the 
support may constrain the thermal expansion of the sheet so 


























