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PRINTED CIRCUIT BOARD AND FABRICATION THEREOF 

 

TECHNICAL FIELD 

 5 

This invention relates to circuit boards such as Printed Circuits Boards (PCBs) 

and relates to improved circuit board design and fabrication process which allows 

and provides for improved interconnection reliability of components to/on such 

PCBs. 

 10 

BACKGROUND OF THE INVENTION 

 

As miniaturization and power demand increases, there is a need for improved 

discrete component interconnection reliability. Discrete component reliability 

enhancement solutions are usually provided by component supplier. Such 15 

reliability enhancement part comes with extra cost. 

 

A problem with connecting discrete components such as resistors, transistors, and 

chips to PCBs, is that they are usually connected using soldering methods. A 

problem is that often the layer of solder connecting the component to the PCB is 20 

thin, resulting in thermal and mechanical stresses and a risk of detachment. 

 

Based on a common solder fatigue model such as the Engelmaier model, it is 

known that a higher solder height, i.e. larger thickness of the solder layer between 

PCB and component will improve reliability. 25 

 

Known techniques to improved solder joint reliability involve adapting the design 

of the component itself. However, such solutions are complex in that the 

components have often to be individually designed for this. The requires the 

support of manufacturers of discrete component supplier. Hence form a 30 

commercial point of view in addition part pricing is controlled by supplier and 

EOL (End of Line) is controlled by supplier. 
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It is an objective  of the invention to provide improved reliability without such 

problems. 

 

SUMMARY OF THE INVENTION 

 5 

In one aspect is provided A printed circuit board (PCB) including an upper surface 

having one or electrical terminals thereon, said terminal adapted for connection to 

corresponding terminal of one or more electrical components, and further 

including one or more platforms fabricated thereon, said platforms being located 

adjacent to corresponding component terminals, said platforms being adapted to 10 

support an electrical component thereupon, such that a portion of the component 

overhangs said platform above said corresponding PCB terminal. 

 

Said PCB may include substrate and a masking layer formed thereon, said 

platforms being fabricated on said masking layer. 15 

 

The underside of the overhang portion may have  a corresponding electrical 

terminal to said PCB terminal. 

 

The PCB may include one or more components attached to the PCB, via location 20 

on respective platform(s), such that the platforms are sandwiched between said 

component and said PCB, and a solder layer is provided between underside of the 

overhang and the PCB surface, so connecting the PCB terminal and corresponding 

component terminal. 

 25 

In a further aspect is provided a PCB having one or more electrical terminals  

located on an upper surface thereof, and including one or more component 

platforms fabricated thereon, said platforms being located adjacent to one or more 

electrical terminals, and further including one or more components located on said 

corresponding platforms such that a portion of said component overhangs said 30 

platform, and  wherein the underside of the overhang portion of the component 

includes an component electrical terminal, and is positioned substantially above 

said corresponding PCB electrical terminal. 
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The PCB may include a solder layer provided between underside of the overhang 

and the PCB surface, so connecting the PCB terminal and corresponding 

component terminal. 

 5 

The PCB may include a substrate and a masking layer layered thereon said 

platforms being provided on said masking layer. 

 

Said platform may be  substantially flat and planar. 

 10 

The PCB may have said platform thickness is between 0 and 1mm. 

 

In a further aspect is provided a  method of fabricating a PCB comprising : 

a) providing a substrate having one or more PCB electrical terminals fabricated on 

the upper surface thereof adapted for  electrical connection to corresponding 15 

terminals on components; 

b)  fabricating one or more platforms onto said  PCB upper surface, adjacent to 

one or more PCB electrical terminals; 

c)  adding one or more components onto corresponding platforms, such that a 

portion of said component overhangs said platform above a corresponding PCB 20 

electrical terminal, said overhang portion including a component electrical 

terminal on its underside;  

d) forming a solder or weld connection between said PCB electrical terminal and 

corresponding component terminal.  

 25 

In step c) the component terminal may lie substantially above said corresponding 

PCB terminal. 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 30 

The present invention is now described by way of example with reference to the 

accompanying drawings in which: 

- Figure 1a and figure 1b shows an example of the invention; 
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- Figure 2 show a cross-sectional side view of the (subsequent) connection of 

the component  of figure 1a to the PCB  of figure 1b;   

- Figure 3 shows a further embodiment. 

- Figure 4 shows a flow chart of an example of fabrication 

 5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

 

Known techniques to improved solder joint reliability involve adapting the design 

of the component itself.. In known examples protrusions such as bumps on the 

undersides of the components  provides spacing when the component is attached 10 

to the PCB  and raises the component (i.e. spaces it) from the PCB to allow more 

room for solder, hence increasing welding thickness However, such solutions are 

complex in that the components have often to be individually designed for this . 

 

Problems with this are as mentioned above; it requires the manufacturer of the 15 

component to redesign or specially design the component. Most customers will 

take component suppliers’ solution and pay the price required to have the 

enhancement needed 

 

Invention 20 

 

In examples, a substrate (e.g. PCB base ) and/or fabrication process is provided 

where  raised features/areas/platforms  are provided on the PCB, i.e. added thereto 

e.g. like solder mask layer. Subsequently the components are attached to the PCB 

via said raised areas, i.e. on top on said raised areas, such that the raised areas are 25 

sandwiched between component and upper surface of the PCB substrate/board. 

The raised areas/platforms thus space the component from the PCB, and provide 

increase spacing between overhangs areas of the component and upper PCB 

surface to allow a thicker layer of solder between connection on the surface of the 

PCB and component terminals thus  improve discrete component solder joint 30 

reliability.  
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The features provided may be raised platforms or pads, e.g. produced in the PCB 

fabrications process, which provide extra spacing for increased solder thickness 

when component are attached i.e. added to the PCB. These platforms or pads may 

be generally flat (i.e. have dimension of width or length that are substantially 

larger than their thickness) and may be planar.  The platforms/features are   so 5 

shaped and dimensioned such that when components are added i.e. placed of top 

thereof, there is an overlap or overhang of a portion of the component, creating a 

gap between the underside of the overhang portion of the component and the top 

surface of the PCB.  So in this way  those portions of the underside of the 

component with the component terminals (which need soldering to the PCB) 10 

overhang the features thus providing  gap between the terminal and the PCB for 

adequate solder thickness.  The platforms are so positioned and dimensioned that 

the when the component is placed onto the platforms a terminal of the component 

is on the underside of a overhang position and this lies above the corresponding 

terminal on the PCB i,e the two terminals are aligned vertically with each other 15 

and the air gap between can be filled with solder for the connection therebetween.  

 

This provides increased increasing solder height, and this improves discrete 

component reliability improvement solution whilst requiring no change to the 

components.  FEM modelling of a discrete part further shows the improvement 20 

that the solder height helps in reducing creep strain 

 

Figure 1a and figure 1b shows an example of the invention. Figure 1a shows a  

standard discrete component 3 which is to be connected to a PCB designated 

generally as 4, shown in figure 1b. The component may be a resistor, transistor, 25 

diode, chip or such like. The component may have a main portion 5 and includes 

electrical connection terminals 6, fabricated from electrically conductive material, 

and are usually on the underside of the component..  

 

The PCB according to one example may have a main substrate 7, onto which may 30 

be provided a primary mask layer 8. This may be added according to the design 

layout of the finished PCB. Connections of the component terminals may be to 

electrical pads such as copper pads 9 formed on the PCB before the component is 
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added. According to examples of the invention raised feature or areas 10 which 

can be regarded as platforms/pads are provided. These may be planar and flat, 

these may be provided on top of the primary or other mask layers or PCB main 

substrate. 

 5 

The figure 1b shows also how a solder layer 11 is subsequently provided on the 

copper pads when the component is attached. Of course the fabricated PCB of 

figure 1a will usually be supplied without the solder layer. 

 

Figure 2 show a cross-sectional side view of the (subsequent) connection of the 10 

component 3 to the PCB  of figure 1b  (e.g. in the finished PCB product). As can 

be seen, the platform 10 allows the component to be raised from the main portion 

of the PCB i.e. the substrate 7/primary mask layer 8. There is an overhang portion 

20 of the component which overhangs the platform  10. This  allows for a gap to 

be provided between the electrical terminal 6 of the component which is aligned 15 

with the corresponding electrical terminal on the PCB board 9 thus providing an 

air gap for substantially thick layer of solder 11 of thickness t2 to be provided  for 

the  electrical interconnection of the component to the board (via here the terminal 

and the copper pad). 

 20 

As can be seen the portion of the underside of the component with the electrical 

connection terminals over-laps/overhangs  the platform 10 to provide an overlap 

distance ol. In examples, the platform 10 may have a length or width in one or 

more directions which is smaller than the corresponding length or width the 

component when the component is fabricated onto the PCB. In other words the 25 

pad 10 is  shaped and positioned such that the underside regions of the component 

with the electrical terminals overlap the pads/platforms above the corresponding 

terminals on the PCB board  to provide the thickness t2  

 

Figure 3 shows a further embodiment where platform 10  is used to provide a 30 

raised platform for a chip 12 on a PCB. The figure show a plans view and like 

reference numerals designate the same components as in the previous figures  
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The raised platforms may be any shape or size and the skilled person would be 

aware of designs specific for components which raise the component i.e. space the 

component from the PCB but to also provide an overlap region as described above 

to allow soldering of the terminals of the components to the electrical connections 

on the PCB.  5 

 

Figure 4 shows a flow chart example of the feature fabrication on the PCB. In the 

first step S1 the conventional pad design of discrete components is obtained. In 

the second step S2 the location of the component on the PCB for feature 

placement is established. In the next step S3 the feature specification is defined. 10 

This may be done with a PCB layout software or Gerber tools. In the next step S4 

the material and process are defined in the substrate fabrication process. In the last 

step S5 the substrate with features is completed for SMT common assembly 

process. 

 15 

Discrete component supplier’s need in process manufacturing is removed. A 

process that is common in the substrate fabrication is used to enhance 

interconnection reliability of a discrete part. It provides an low-cost alternate 

interconnection reliability solution that can be applied as standalone or addon 

solution  20 

 



 
 

CLAIMS 

 

1. A printed circuit board (PCB) including:  

a) an upper surface having one or more PCB terminals thereon, each PCB terminal 

adapted for connection to one of one or more components at a component terminal of each of 

the one or more components;  

b) one or more platforms located adjacent to corresponding component terminals,  

(i) wherein each platform supports one of the one or more components; 

(ii) wherein a portion of each component overhangs a corresponding platform;  

c) a substrate;  

d) a masking layer, the platforms being fabricated on the masking layer, wherein the 

masking layer has a greater surface area than the platforms; and 

e) a solder layer for each component, each component resting on a corresponding 

platform, 

(i) wherein the solder layer is between:  

(1) an underside of the overhang portion of the component includes a 

component terminal of the component; and 

(2) a corresponding PCB terminal; and 

(iii) wherein an air gap is disposed between the solder layer and the platform adjacent 

the solder layer. 

 

2.  The PCB of claim 1, wherein each platform has only one component on the platform.  

 

3. The PCB of claim 2, wherein each platform is in the shape of a planar rectangular layer 

with a thickness up to 1mm.  

 

4. The PCB of claim 3,  

wherein the masking layer includes three rectangular masking layers; 

wherein the first and second rectangular masking layers are located along two opposite 

ends of the PCB and cover the full length of the PCB; 

wherein the third rectangular masking layer is located across the middle of the PCB and 

connects the first and rectangular masking layers; and  

wherein the PCB has a single platform located on top of the third masking layer.  
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5. A printed circuit board (PCB) having one or more PCB terminals located on an upper 

surface, the PCB including:  

a) one or more platforms, the platforms being located adjacent to the one or more PCB 

terminals; 

b) one or more components located on the platforms such that a portion of the component 

overhangs the platform;  

(i) wherein an underside of the overhang portion of the component includes a 

component eterminal; and 

(ii) wherein the the overhang portion of the component is positioned substantially 

above the corresponding PCB terminal; 

c) a solder layer provided between the underside of the overhang portion of the 

component and the PCB terminal, the solder layer connecting the PCB terminal and 

corresponding component terminal; 

d) a substrate; and  

e) a masking layer on the substrate, 

(i) wherein the platforms are provided on the masking layer,  

(ii) wherein the masking layer has a greater surface area than the platforms; and 

(iii) wherein an air gap is disposed between the solder layer and the platform adjacent 

the solder layer. 

6. The PCB of claim 5, wherein each platform has only one component on the platform.  

 

7. The PCB of claim 6, wherein each platform is in the shape of a planar rectangular layer 

with a thickness up to 1mm.  

 

8. The PCB of claim 7,  

wherein the masking layer includes three rectangular masking layers; 

wherein the first and second rectangular masking layers are located along two opposite 

ends of the PCB and cover the full length of the PCB; 

wherein the third rectangular masking layer is located across the middle of the PCB and 

connects the first and rectangular masking layers; and  

wherein the PCB has a single platform located on top of the third masking layer. 
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9. A method of fabricating a printed circuit board (PCB) comprising: 

a) providing a substrate having one or more PCB terminals fabricated on the upper surface 

thereof adapted for connection to corresponding component terminals on one or more 

components; 

b) fabricating one or more platforms onto the PCB upper surface, adjacent to the one or 

more PCB terminals; 

c) adding the one or more components onto corresponding platforms, such that a portion 

of each component overhangs the platform and rests above a corresponding PCB terminal, 

the overhang portion including a component terminal on its underside, wherein each platform 

has only one component connected; and 

d) forming a solder or weld connection between each PCB terminal and corresponding 

component terminal, wherein a gap between the solder or weld connection and the platform is 

filled with air. 
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