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(57) ABSTRACT 

Correspondence Address: A press pad for bonding Substrates into a radio-frequency 
STETNA BRUNDA GARRED & BRUCKER and/or intermediate-frequency module. The module has a 
75 ENTERPRISE, SUITE 250 plurality of channels, each of which has an adhesive film for 
ALISOVIEJO, CA 92.656 (US) bonding the Substrate. The press pad has a pad body confor 

mal to the Substrate and pairs of lateral protrusions extending 
from central axes of opposing Surfaces of the pad body. The 
protrusions are in the forms of semicircular bumps or fins 
extending perpendicular to the opposing Surfaces. Therefore, 

1-1. the lateral extent of the press pad within the channel is mini 
(22) Filed: Apr. 9, 2009 mized, such that the misalignment and inclination of the press 

pad is minimized. Further, the lateral protrusions are fabri 
Related U.S. Application Data cated from material operative to resist lateral pressure. Such 

that deformation of the press pad caused by lateral pressure is 
(62) Division of application No. 1 1/274,848, filed on Nov. also prevented. Therefore, pressure gradient and pressure loss 

15, 2005, now Pat. No. 7,534,320. are prevented. 

(21) Appl. No.: 12/421,097 

External Pressure. 

Y, 
N 
N 
Y, 

--- s 
-" . N 

s 

Y. 
e. 

Y 

  

  

  

  

  



Patent Application Publication Feb. 4, 2010 Sheet 1 of 4 US 2010/0024990 A1 

External Pressure. 

10 

  



Patent Application Publication Feb. 4, 2010 Sheet 2 of 4 US 2010/0024990 A1 

External Pressure 
  



Patent Application Publication Feb. 4, 2010 Sheet 3 of 4 US 2010/0024990 A1 

20 20 

18 



Patent Application Publication Feb. 4, 2010 Sheet 4 of 4 US 2010/0024990 A1 

18 

18 20 

  



US 2010/0024990 A1 

LAMINATION PRESS PAD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. Not Applicable 

STATEMENT RE: FEDERALLY SPONSORED 
RESEARCHADEVELOPMENT 

0002. Not Applicable 

BACKGROUND OF THE INVENTION 

0003. This invention relates in general to a lamination 
press pad, and more particularly, to a press pad that provides 
uniform pressure for bonding a Substrate(s) into a radio fre 
quency (RF) and/or intermediate frequency (IF) modules. 
0004. In the electronic manufacturing industry, an RF/IF 
module typically includes many electronic devices integrated 
into a single case to perform specific functions. These elec 
tronic devices utilize a variety oftechnologies from packaged 
devices to integrated circuits of substrates that will be popu 
lated with a plurality of components. As more and more 
sophisticated functions are desired for these IF/RF modules, 
more and more individual electronic devices are required and 
embedded into the case. Many of these modules require chan 
nelization to achieve signal isolation in the circuit. As the 
functional requirements increase so must the packaging den 
sity. Electronic devices shrink in size to accommodate more 
devices to increase the packaging density. Channels in the 
case also became narrower resulting in higher aspect ratio 
between the channel width and their depth or case sidewall 
height. This narrowing creates great difficulty for bonding the 
individual electronic devices into the channels. 

BRIEF SUMMARY OF THE INVENTION 

0005. A method and a press pad are provided to resolve the 
difficulty of bonding the substrates into respective channels, 
particularly the channels with a high aspect ratio, of a case of 
a RF/IF module. Typically, these substrates are ceramic thin 
film. Other substrate technologies include ceramic thick film 
and printed circuit board. This method and press pad may be 
applied to other substrate technologies not listed herein. To 
bond the Substrates into the respective channels of the case, an 
adhesive film is placed and positioned on the bottom surface 
of the case floor, including in the channels. The Substrates are 
then placed on the adhesive film in the case. To obtain good 
wetting of the adhesive film to both the case and substrates, 
press pads are used to apply pressure uniformly across the 
substrates. While under pressure the adhesive film is cured 
using heat. Preferably, the width of the press pad conforms to 
the substrate outline, and the substrate is smaller than the 
width of the channel in the case. Therefore, the press pad can 
fit within the channel without direct contact with the sidewalls 
of the channel, so as to avoid the pressure loss caused by the 
friction between the pad and sidewall if the pad were to 
contact the sidewalls. However, as the width of press pad 
narrows to fit in the channel, the press pad becomes more 
flexible and often results in misalignment with the substrate 
due to lateral movement. When pressure is applied, this mis 
alignment can cause pressure gradients across the Substrate 
instead of uniform pressure. To avoid this misalignment and 
resulting pressure gradients, protrusions are formed on 
opposing edges of the press pad to align it in the channel. 
Therefore, when the press pad is moved in and out of the 
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channel, the gap between the edges of the press pad and the 
channel is minimized, such that the lateral movement of the 
press pad Such as slide or inclination is minimized. 
0006 Preferably, the press pads and the protrusions have a 
height higher than the depth of the channels, such that the user 
can easily place and remove the press pads in and out of the 
case and its channels. In one embodiment, the protrusions 
include a pair of semi-cylindrical bumps extending from cen 
teraxes of the edges of the press pad wherever they are needed 
to restrict the lateral movement and aid in the alignment to the 
substrate. The protrusions can also be in the form of two 
symmetric fingers extending from the center axes of the 
opposing edges of the press pad. The protrusions are rigid 
enough to resist lateral pressure applied thereto, so as to avoid 
deformation caused by the lateral pressure. 
0007. After the substrates are bonded with the adhesive 
films in the case, components such as chips or other electronic 
components are glued or attached to the Substrates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. These as well as other features of the present inven 
tion will become more apparent upon reference to the draw 
ings therein. The particulars shown herein are by way of 
example and for purposes of illustrative discussion of the 
embodiments of the present invention only and are presented 
in the cause of providing what is believed to be the most 
useful and readily understood description of the principles 
and conceptual aspects of the current invention. In this regard, 
no attempt is made to show the present invention in more 
detail than is necessary for the fundamental understanding of 
the present invention, the description taken with the drawings 
making apparent to those skilled in the art how the several 
forms of the present invention may be embodied in practice. 
0009 FIG. 1 shows an example case of a RF/IF module 
that includes some channels; 
0010 FIG. 2 shows a cross-sectional perspective view of 
the case; 
0011 FIG. 3 shows cross-sectional views of the applica 
tions of press pads in various configurations; 
0012 FIG. 4 shows a perceptive view of a press padhaving 
a pair of protrusions; 
0013 FIG.5 shows a cross-section view of the presspadas 
shown in FIG. 4; 
0014 FIG. 6 shows a top view of the press padas shown in 
FIG. 5; 
0015 FIG. 7 shows a perspective view of another embodi 
ment of a press pad having a pair of protrusions; and 
0016 FIG. 8 shows a top view of the press padas shown in 
FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 

0017. As shown in FIG. 1, a RF and/or IF module that 
comprises a case 10 is provided. The case 10 includes several 
channels 12 for isolating a plurality of electronic devices 
therein. The case is preferably a metallic case, for example. 
The electronic devices are preferably in the form of integrated 
circuits, that is, each of the electronic devices includes a 
substrate 16 on which a plurality of electronic components is 
mounted. The substrates 16 are bonded to bottom surfaces of 
each channel 12. As shown in FIG. 2, an adhesive film 14 is 
placed on the bottom surface of the case floor including in the 
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channels 12 for bonding the substrates 16 within the channels 
12. The adhesive film 14 is a thin film fabricated from epoxy, 
for example. 
0018. Heat and pressure are two major processes to prop 
erly bond the substrates 16 with the adhesive films 14 in the 
respective channels 12. Heat is used to cure the adhesive films 
14, while pressure promotes wetting of the surfaces of the 
adhesive films 14 on the case 10 and the substrates 16 during 
cure. In this embodiment, the press pads 18 are used to trans 
ferexternal pressure to the interface between the substrates 16 
and the adhesive films 14 and between the adhesive film 14 
and case 10. The pressure sources may include weight, spring 
mechanisms, oralamination source applied to the top Surface 
of the pressure pads 18. Preferably, the press pads 18 are 
fabricated from polymer Such as silicone, for example. 
0019. To provide uniform pressure on the two aforemen 
tioned interfaces, the outline or size of the press pad 18 is 
preferably the same as the substrate 16 outlines. To allow the 
substrates 16 to be placed in the channels 12, the substrates 16 
have a width smaller than the channel 12. Therefore, the width 
of the press pads 18 is also smaller than that of the channels 12 
to result in a larger lateral extent or gap between the edges of 
the press pads 18 and the sidewalls of the case channels. When 
the press pads 18 are used to transfer external pressure to the 
interfaces, the larger lateral extent often results in misalign 
ment between the press pads 18 and the substrates 16 as 
shown in FIG. 3b. When the external pressure is applied 
normal to the top surface of the press pads 18, inclination of 
the press pads 18 may occur. The misalignment and inclina 
tion of the press pads 18 cause the external pressure to be 
non-uniformly applied to the interface between the substrate 
16, adhesive films 14, and case 10 interfaces, so as to create a 
pressure gradient across the interfaces. When the channels 12 
become deeper, that is, have a higher aspect ratio, the press 
pads 18 have to be made taller and skinner. The taller or 
skinner configuration makes press pads 18 easily bent, flexed 
or deformed as shown in FIG.3a. The inclination and defor 
mation of press pads 18 both may cause a contact between the 
sidewalls of the channels 12 and the press pads 18. When the 
contact area is large, a significant portion of the external 
pressure is diverted into friction between the sidewalls and the 
press pads 18. The insufficient pressure often results in non 
uniform pressure and poor wetting of the adhesive films 14 to 
the substrates 16 and case 10, such that the bond strength of 
between the adhesive films 14 and the substrates 16 is weak 
ened or the grounding of the substrate is varied from the build 
intent. 

0020. To minimize the lateral extent of the press pads 18 
within the channels 12, in this embodiment, a pair of sym 
metric protrusions 20 is formed on two opposing edges of the 
press pads 18. Many configurations can be applied for form 
ing the protrusions 20. For example, as shown in FIGS. 4 to 6, 
the protrusions 20 are in the form of a pair of semi-circular 
bumps protruding from center axes of the opposing edges of 
the press pad 18. The maximum width of the press pad 18 is 
thus the width of the press pads 18 plus the radii of the 
protrusions 20. Therefore, when the press pad 18 is inserted 
into the channel 12, the gap between the press pads 18 and the 
sidewalls of the channels 12 is narrowed, and the possibility 
of misalignment and inclination is thus lowered. Further, as 
the protrusions 20 are formed with a semi-circular configu 
ration, the periphery of each protrusion 20 only has a single 
line contact with the sidewall of the channels 12. Therefore, in 
this embodiment that the protrusions 20 extend from the 
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bottom surface to the top surface of the press pad 18. It will be 
appreciated that each of the protrusions 20 may includes 
discrete protrusion segments along the center axes of the 
surfaces to further reduce the contact to the sidewalls of the 
channel 12. 
0021 FIGS. 7 and 8 show another embodiment of the 
protrusions 20. As shown, the protrusions 20 in the form of a 
pair offins extend along a center axes of the opposing edges 
of the press pad 18. The total lateral width is thus the width of 
the press pad plus the length of both fins 20. Therefore, the 
gap between the press pad 18 with the fins 20 and the sidewall 
of the channel 12 is reduced, and the possibility of misalign 
ment between the press pad 18 and the substrate 16 and 
inclination of the press pad 18 is reduced. Further, as the fins 
20 are formed of material operative to resist lateral pressure, 
the press pad 18 is thus protected from being deformed by 
lateral pressure applied thereto. Further, the fins 20 are made 
with verythin thickness, such that when contact between the 
press pad 18 and the channel 12 sidewalls is unavoidable, 
friction is minimized by the verythin structure of the fins 20. 
0022. When the substrates 16 have been bonded with the 
adhesive films 14 by means of heat and external pressure 
transferred by the press pad 18 as described, electronic com 
ponents can then be glued or attached to respective Substrates 
16 within the channels 12. Thereby, a high-performance RF 
and/or IF module can be obtained. 
0023 This disclosure provides exemplary embodiments 
of a lamination press pad. The scope of this disclosure is not 
limited by these exemplary embodiments. Numerous varia 
tions, whether explicitly provided for by the specification or 
implied by the specification, such as variations in shape, 
structure, dimension, type of material or manufacturing pro 
cess may be implemented by one of skill in the art in view of 
this disclosure. 

1. A press pad for bonding a Substrate into a case of a radio 
and intermediate-frequency module, a radio-frequency mod 
ule, or an intermediate frequency module, comprising: 

an elongate pad body having a cross section conformal to 
the substrate; and 

a pair of protrusions extending from two opposing edges of 
the pad body. 

2. The press pad of claim 1, wherein the case includes a 
plurality of channels therein. 

3. The press pad of claim 2, wherein the press pad has a 
height higher than a depth of the channels. 

4. The press pad of claim 2, wherein the case comprising at 
least one adhesive film placed in the channels. 

5. The press pad of claim 2, wherein the protrusions pro 
vide line contact to sidewalls of the channels. 

6. The press pad of claim 1, wherein the protrusions include 
fins protruding from central axes of the opposing Surfaces of 
the pad body. 

7. The press pad of claim 1, wherein the protrusions include 
semicircular bumps protruding from central axes of the 
opposing Surfaces of the pad body. 

8. The press pad of claim 1, wherein the pad body is 
fabricated from polymer. 

9. The press pad of claim 1, wherein the pad body is 
fabricated from silicone. 

10. The press pad of claim 1, wherein the pad body and the 
protrusions are integrally formed. 

11. A lamination system for bonding Substrates into a plu 
rality of channels of a case, comprising: 
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one or a plurality of adhesive films placed in the channels 
on a floor of the case; 

a plurality of substrates to be bonded with the adhesive 
films within the channels; 

a pressure source to provide an external pressure to inter 
faces between the substrates, the adhesive films, and the 
case floor, 

at least one press pad to transfer the external pressure to the 
interfaces, wherein the press pad includes: 
a pad body having a cross section Substantially confor 
mal to the corresponding Substrates; 

a pair of protrusions laterally protruding from the pad 
body; and 

a heat Source for curing the adhesive films. 
12. The system of claim 11, wherein the pressure source 

includes a lamination source. 
13. The system of claim 11, wherein the pressure source 

includes a weight applied to a top surface of the press pad. 
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14. The system of claim 11, wherein the pressure source 
includes a spring mechanism applied to a top Surface of the 
press pad. 

15. The system of claim 11, wherein the protrusions have a 
semi-circular cross section. 

16. The system of claim 11, wherein the protrusions 
include fins extending perpendicular to the opposing Surfaces 
of the pad body. 

17. (canceled) 
18. (canceled) 
19. (canceled) 
20. (canceled) 
21. (canceled) 
22. (canceled) 
23. (canceled) 
24. (canceled) 
25. (canceled) 


