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(57) ABSTRACT 

An electronic board includes conducting traces having an 
upper Surface at least partially Sunken with respect to a gluing 
Surface of the board. A surface mount technology electronic 
device for mounting to the board includes insulating windows 
that define gluing sites within one or more pins. An electronic 
system is formed by one or more of Such Surface mount 
technology electronic devices mounted to electronic board. 
The devices are attached using a wave soldering technique 
that flows through channels formed by the sunken conductive 
traces. 
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ELECTRONIC SYSTEM FORWAVE 
SOLDERING 

PRIORITY CLAIM 

0001. This application claims priority from Italian Appli 
cation for Patent No. MI2011 A001777 filed Sep. 30, 2011, 
the disclosure of which is hereby incorporated by reference. 

TECHNICAL FIELD 

0002 The solution according to one or more embodiments 
refers to the field of electronics. In more detail, the solution 
according to one or more embodiments relates to wave sol 
dering. 

BACKGROUND 

0003. Several assembly processes for manufacturing elec 
tronic systems are widespread in the art for large-scale pro 
duction. Basically, each assembly process provides for 
mounting one or more electronic devices onto an electronic 
board (e.g., a Printed Circuit Board or PCB). Generally, each 
electronic device comprises a chip (or more) of semiconduc 
tor material on which an actual electronic component is inte 
grated. The chip is enclosed in a package of insulating mate 
rial in order to be insulated and protected from the outside 
environment. The package exposes conducting pins, which 
are coupled with corresponding terminals of the conducting 
chip. The pins are soldered to conducting tracks formed on the 
electronic board. This allows the interaction between the 
electronic component, comprised in the electronic device, 
and other electronic devices mounted on the electronic board 
in a similar way, through the conducting tracks properly con 
nected to one another. 
0004. The soldering between the pins of the electronic 
devices and the tracks of the electronic board should be per 
formed homogeneously for ensuring proper operation and/or 
performance of the electronic system. At the same time, the 
soldering should ensure a stable mechanical connection 
between the electronic devices and the electronic board. 
0005 For example, a known soldering technique is the 
wave soldering technique. In this case, the electronic devices 
are initially glued onto the electronic board by means of an 
adhesive paste, at conducting traces being precursor of the 
tracks of the electronic board. Subsequently, the assembly 
thus obtained is placed over a bath of molten solder paste, 
with a gluing surface of the electronic board (on which the 
electronic devices are glued) facing downward. The assembly 
is then flooded with a wave of molten solder paste, which laps 
the electronic board in Such a way to bind to the conducting 
traces of the electronic board and to the pins of the electronic 
devices. In this way, the corresponding conducting tracks that 
create an electrical and mechanical coupling between the 
electronic devices and the electronic board are formed. 
0006. The wave soldering technique described above, 
however, may be troublesome with certain types of electronic 
devices. For example, this may occur in the case of Surface 
Mounting Technology or SMT electronic devices having pins 
Substantially exposed on a mounting Surface of the electronic 
device on the electronic board known in the art as "No 
Lead” or “Micro-lead especially if of small size. 
0007. In fact, a gap between the pins and the conducting 
traces may be too narrow for allowing the wave of solderpaste 
to enter it in an optimal way—in particular, in the case of pins 
with a relatively large area. Furthermore, the electronic 
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devices may be positioned with the mounting Surface being 
not perfectly parallel to the electronic board due to a reduced 
number and/or a sub-optimal distribution of sites for dispens 
ing the most common adhesive pastes on the mounting Sur 
face of the electronic devices. Indeed, the miniaturization of 
the electronic device accordingly reduces its mounting Sur 
face, while the size of the pins remains substantially 
unchanged for ensuring the same current density, thereby 
reducing the available space on the mounting Surface for the 
gluing sites—for example, no longer available in Some perim 
eter locations thereof. Therefore, due to such an imperfect 
positioning of the electronic devices on the electronic board, 
during the wave soldering the solder paste may be distributed 
unevenly. For these reasons it may occur that the coupling 
between the pins and the conducting tracks may be not 
formed in a satisfactory manner or may not be formed at all. 
The electronic system thus assembled would have reduced 
performance and working life, down to be completely unable 
to operate. 

SUMMARY 

0008. In general terms, the solution according to one or 
more embodiments is aimed at improving the wave soldering. 
0009. In particular, one or more aspects of the solution 
according to specific embodiments are set out in the indepen 
dent claims, with advantageous features of the same solution 
that are set out in the dependent claims, whose wording is 
herein incorporated verbatim by reference (with any advan 
tageous features provided with reference to a specific aspect 
of the Solution according to an embodiment that apply mutatis 
mutandis at any other aspect thereof). 
0010 More specifically, an aspect of a solution according 
to an embodiment provides an electronic board with conduct 
ing traces at least partially Sunken. 
0011. Another aspect of a solution according to an 
embodiment provides a corresponding process for manufac 
turing an electronic system. 
0012 Another aspect of a solution according to an 
embodiment provides an electronic device of the surface 
mounting technology with insulating windows that define 
glueing sites within one or more pins. 
0013 Another aspect of a solution according to an 
embodiment provides an electronic system comprising an 
electronic board and one or more of such electronic devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. A solution according to one or more embodiments, 
as well as additional features and its advantages will be better 
understood with reference to the following detailed descrip 
tion of an embodiment thereof, given purely by way of a 
non-restrictive indication and without limitation, to be read in 
conjunction with the attached figures (wherein corresponding 
elements are denoted with equal or similar references and 
their explanation is not repeated for the sake of brevity). In 
this respect, it is expressly understood that the figures are not 
necessarily drawn to scale (with Some details that may be 
exaggerated and/or simplified) and that, unless otherwise 
specified, they are simply intended to conceptually illustrate 
the structures and procedures described herein. In particular: 
0015 FIG. 1A illustrates a schematic plan view of a por 
tion of an electronic system known in the art; 
0016 FIG. 1B illustrates a schematic cross-sectional view 
according to plan I-I of the electronic system of FIG. 1A: 
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0017 FIG. 2A illustrates a schematic plan view of a por 
tion of an electronic board according to an embodiment; 
0018 FIG. 2B illustrates a schematic side view according 

to plan II-II of the portion of the electronic board of FIG. 2A; 
0019 FIG. 3A, FIG. 3B, FIG. 4 and FIG. 5 illustrate the 
various phases of a process for manufacturing an electronic 
system according to an embodiment, in which an electronic 
device known in the art is mounted on the electronic board of 
FIGS. 2A-2B: 
0020 FIG. 6A illustrates a schematic plan view from 
below of an electronic device according to an embodiment; 
0021 FIG. 6B illustrates a schematic plan view from 
below of an electronic device according to a further embodi 
ment, 
0022 FIG. 7 illustrates a schematic plan view of an elec 
tronic system according to an embodiment; 
0023 FIG. 8 illustrates a schematic plan view of an elec 
tronic system according to a further embodiment; and 
0024 FIG. 9 illustrates a schematic plan view of an elec 
tronic system according to a still further embodiment. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0025. With particular reference to FIGS. 1A and 1B 
together, they illustrate a schematic plan view and a sche 
matic cross-sectional side view according to plane I-I, respec 
tively, of a portion of an electronic system 100 known in the 
art 

0026. In more detail, the electronic system 100 comprises 
an electronic device 105 mounted on an electronic board 110. 
0027. In the example at issue, the electronic device 105 is 
of the No-Lead (or Micro-Lead) SMT type. In particular, the 
electronic device 105 comprises a package 112 made of an 
insulating material (e.g., plastic or ceramic); the package 112 
is Substantially parallelepiped-shaped with two main Sur 
faces, i.e., a mounting Surface 115M (for mounting on the 
electronic board 110) and a free surface 115F opposed 
thereto. The package 112 houses a chip (or more) of semi 
conductor material within it, not visible in the figures, on 
which an electronic component is integrated—from a single 
element, e.g., a transistor, to a complete circuit, e.g., a central 
processing unit. 
0028. In order to provide an electrical path between the 
plate and elements external to the electronic device 105— 
thereby allowing connecting the electronic component to 
other electronic components, not shown in the figures—the 
package 112 comprises a plurality of conducting pins, such as 
a source pin 120S, a gate pin 120G and a drainpin 120D in the 
example at issue; each of the pins 120S, 120G, 120D is 
electrically connected to corresponding terminals of the chip 
(e.g., by connecting wires, or "wire bonding in the jargon, 
comprised within the package 112, not shown in the figures). 
For example, the pin 120D is connected to a drain terminal, 
the pin 120S is connected to a source terminal and the pin 
120G is connected to a gate terminal of a power MOS tran 
sistor integrated in the chip. 
0029. The pins 120S, 120G are generally rectangular 
shaped, and extend partially on the mounting surface 115M 
and partially on a side surface 125L of the package 112. 
Conversely, the pin 120D is fully exposed on the mounting 
surface 115M with a generally rectangular shape, and covers 
about half of the mounting surface 115M; the pin 120D also 
acts as a heat sink for transferring (in operation) the heat from 
the chip, mounted thereon, to the electronic board 110. 

Apr. 4, 2013 

0030. The electronic board 110 consists of a PCB having 
an insulating Substrate 130 formed in an insulating material 
(e.g., FR-4 comprising fiberglass and epoxy resin), for Sup 
porting the electronic device 105 (and possibly other elec 
tronic devices not shown in figures). The substrate 130 is 
provided with a gluing surface 135, on which the electronic 
device 105 is glued by means of an adhesive paste 137 placed 
in two gluing sites between the pins 120S, 120G and the pin 
120D. On the gluing surface 135 a plurality of conducting 
traces in conducting material are formed (e.g., copper Cu), 
which conductive traces have enlarged portions for the pins 
120G, 120S, 120D; each pin 120G, 120S, 120D is wave 
soldered to the corresponding enlarged portion of the con 
ducting traces, in order to obtain conducting tracks with pads 
(at their enlarged portions) that create an electrical and 
mechanical coupling between the electronic device 105 and 
the electronic board 110. In the example at issue, a gate track 
(not shown in the figure), a source track 139S and a drain track 
139D for the pin 120G, the pin 120S and the pin 120D, 
respectively, are formed, from which a gate track 140G, a 
source track 140S and a drain track 140D, respectively, are 
obtained. 

0031. In addition, at the enlarged portion of the track 139D 
there is also possible to form through holes that pass through 
the electronic board 110 and then to fill them with metal 
material (e.g., with the same process used to form the traces 
139G, 139S. 139D). In this way, a thermal path element 
(thermal via) 150 is made, which allows transmitting the heat 
dissipated by the pin 120D to the outside more efficiently. 
0032 Considering now FIGS. 2A and 2B together, they 
illustrate a schematic plan view and a schematic cross-section 
side view with respect to the plane II-II, respectively, of an 
electronic board 210 according an embodiment. 
0033. The electronic board 210 differs from the known 
electronic board previously described as follows. 
0034. In this case, the gate, source and drain traces (indi 
cated by the references 239G, 239S and 239D, respectively) 
are (at least in part) sunken in the substrate 130 from the 
gluing surface 135. Particularly, the traces 239G,239S. 239D 
are placed at a depthy (between a free upper surface thereof 
and the gluing surface 135). This depth y is determined 
according to operating parameters of the specific wave sol 
dering for which the electronic board 210 is designed, such as 
a viscosity of the corresponding solder paste, a speed of the 
wave of solder paste and a desired final thickness of the solder 
joints between the electronic board 210 and the correspond 
ing electronic devices. Preferably, although without limita 
tion, the depth y of the traces 239G, 239S. 239D will be 
selected lower than 80 um to ensure good mechanical and 
electrical reliability; for example the depth y will be com 
prised between 20 um and 70 um, preferably between 30 um 
and 60 um, and still more preferably between 30 um and 50 
um (e.g., equal to 40 um). For example, such result is achieved 
by etching the substrate 130 on the gluing surface 135 by 
means of any known technique (e.g., by means of photo 
lithography and chemical etching or by means of a mechani 
cal process), and depositing a layer of metallic material in 
such etchings (both on the bottom and laterally) by means of 
any known technique (e.g., via an electroplating process). 
Therefore, the thermal via beneath the trace 239D (indicated 
by the reference 250) is narrowed accordingly (with its height 
Substantially reduced by the quantity y). 
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0035. In addition, the trace 239G may also be formed so as 
to extend beyond the gate pad toward the trace 239S (to 
facilitate its reaching by the wave solder paste from the track 
239S). 
0036 Turning now to the FIG. 3A, FIG. 3B, FIG. 4 and 
FIG. 5, they illustrate the various phases of a process for 
manufacturing an electronic system (indicated by the refer 
ence 500 in FIG. 5). 
0037 Starting from the FIGS. 3A-3B together, they illus 
trate a schematic plan view and a schematic cross-section side 
view with respect to the plan III-III, respectively, of a portion 
of an assembly comprising the electronic board 210 (see 
FIGS. 2A-2B) on which the electronic device 105, known per 
se (see FIGS. 1A-1B), is arranged. 
0038. In particular, such assembly is obtained by dispens 
ing the adhesive paste 137 on the electronic board 210 in the 
two gluing sites (located between the pins 120S, 120G and the 
pin 120D). Subsequently, the electronic device 105 is posi 
tioned on the electronic board 210 (with its mounting surface 
115M facing downwards), in such a way that the pins 120G. 
120S and 120D are positioned above the enlarged portions of 
the traces 239G, 239S and 239D, respectively, of the elec 
tronic board 210. Consequently, the mounting surface 115M 
is attached to the adhesive paste 137, so that the electronic 
device 105 is temporarily bound to the electronic board 210 
(with the pins 120G, 120S and 120D of the enlarged portions 
spaced apart from the traces 239G, 239S and 239D, respec 
tively). In this case, however, the distance between the pins 
120G, 120S and 120D and the enlarged portions of the traces 
239G, 239S and 239D, respectively, is increased by the depth 
y of the tracks 239G.239S.239D. 
0039 Referring now to the FIG. 4, a schematic plan view 

is illustrated therein of the above described assembly while a 
wave of soldering paste floods the gluing surface 135 of the 
electronic board 210. 
0040. The wave of solder paste (conceptually shown with 
arrows in the figure) is canalized (or channeled) into the traces 
239G, 239S. 239D thereby filling them. Thanks to the depth 
y of the traces 239G, 239S. 239D being formed sunken from 
the gluing surface 135 of the electronic board 210, the wave of 
soldering paste may reach every portion of the Surfaces of the 
pins 120G, 120S, 120D of the electronic device 105 without 
Substantially encountering any obstacles. In this way, the 
surfaces of the pins 120G, 120S, 120D may be reached in a 
Sufficiently homogeneous manner even if their height on the 
gluing surface 135 of the electronic board 210 is reduced 
(e.g., in an assembly made with Small quantities of adhesive 
paste 137), or if the mounting surface 115M of the electronic 
device 105 is not perfectly parallel to the gluing surface 135 
of the electronic board 210 (e.g., because of the small number 
and the Sub-optimal distribution of the gluing sites). 
0041. As shown in the schematic side view of FIG. 5, once 
cooled down the solder paste hardens and forms a gate track 
(not shown in the figure), a source track540S and a drain track 
540D, which create the desired electrical and mechanical 
coupling between the pin 120G, the pin 120S and the pin 
120D, respectively, and the electronic board 210 in such a 
way to obtain the electronic system 500. Consequently, the 
coupling between the pins 120G, 120S, 120D and the tracks 
540S, 540D is formed in a satisfactory way (both in mechani 
cal and electrical terms)—even when the (STM"No-Lead” or 
“Micro-lead type) electronic device 105 is small sized; this 
increases the performance and the useful life of the electronic 
system 500. 

Apr. 4, 2013 

0042. Referring now to FIG. 6A, a schematic plan view 
from below is illustrated of an electronic device 605A accord 
ing to an embodiment. 
0043 Particularly, the electronic device 605A differs from 
the (above described) electronic device known in the art as 
follows. 
0044) The drain pin, indicated by the reference 620DA 

(i.e., the largest pin that also operates as a heat sink) is modi 
fied in Such a way to obtain at least one insulating window, 
such as the insulating windows 625A and 625A in the 
example at issue, with respect to its rectangular footprint 
630A (indicated by a dashed line). In more detail, the win 
dows 625A and 625A are defined by recesses that extend 
inward from a border of a rectangular footprint 630A. For 
example, the windows 625A and 625A may be formed by 
directly modifying the layout of the pin 620DA; alternatively, 
it is possible to form the windows 625A and 625A' by (chemi 
cally) etching the pin 620DA in a partial way (e.g., with a 
technique known as half-etching) and Subsequently covering 
the areas being etched in this way with an insulating material 
(such as a resin). 
0045. The windows 625A and 625A' have such an extent 
Such as to define corresponding gluing sites (for mounting the 
electronic device 605A on an electronic board, not shown). 
For example, the windows 625A and 625A'have an area equal 
to 1-5%, preferably equal to 2-4%, and even more preferably 
equal to 2.5-3.5%, for example, equal to 3% of the rectangular 
footprint 630A. 
0046. In this way, it is possible to have three or more 
gluing sites being not aligned with one another, thus able to 
define a geometric plane. Indeed, the two gluing sites defined 
by the windows 625A and 625A are added to the gluing sites 
already available between the pins 120S,120G and the pin 
620DA. Consequently, the electronic device 605A may be 
glued to the electronic board with the mounting surface 115M 
substantially parallel to the gluing surface thereof (as will be 
described in more detail below). 
0047 Turning now to FIG. 6B, a schematic plan view from 
below is illustrated of an electronic device 605B according to 
a further embodiment. 
0048. As above, the drain pin, indicated by the reference 
620DE3, is modified in such a way to obtain at least one 
insulating window, Such as the insulating windows 625B and 
625B" in the example at issue, with respect to its rectangular 
footprint 630B (defined by the contour of the pin 620DE). In 
this case, the windows 625B and 625B' are internal to the pin 
62ODB. 

0049. As above, it is thus possible to have three or more 
gluing sites non-aligned with one another (which allow glu 
ing the electronic device 605B to the electronic board with the 
mounting surface 115M substantially parallel to the gluing 
surface thereof). In this case, moreover, the desired result is 
achieved without changing the (rectangular) contour of the 
pin 620DB. 
0050 Considering now FIG. 7, a schematic plan view is 
illustrated of an electronic system 700 according to an 
embodiment. In particular, the electronic system 700 com 
prises the electronic device 605A of FIG. 6A (shown in trans 
parency in the figure), which is mounted on an electronic 
board 710. 

0051. The electronic board 710 differs from the electronic 
board as above described with respect to the FIGS. 2A and 2B 
as follows. The drain trace, indicated by the reference 739D. 
is modified in Such away to make further insulating windows 
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725A and 725A on the gluing surface 135, at the windows of 
the electronic device 605A (with an extent being equal or 
greater than them). In more detail, the windows 725A and 
725A are defined by recesses that extend inward from an 
edge of the footprint of the track 739D (e.g., obtained by 
modifying the etching of the substrate 130 accordingly). In 
this way, on the gluing Surface 135 four gluing sites (repre 
sented in dashed line) may be defined for dispensing the 
adhesive paste during the assembly of the electronic device 
605A on the electronic board 710. In particular, two gluing 
sites 737 and 737 are defined between the traces 239G, 239S 
and the trace 739D (as in the known electronic boards); in 
addition, two gluing sites 737A and 737A are defined by the 
windows 725A and 725A", respectively. 
0052 Turning to FIG. 8, a schematic plan view is illus 
trated of an electronic system 800 according to another 
embodiment. In particular, the electronic system 800 com 
prises the electronic device 605B of FIG. 6B (shown in trans 
parency in the figure), which is mounted on an electronic 
board 810. 

0053 As above, the drain trace, indicated by the reference 
839D, is modified in such a way to make further insulating 
windows 825B and 825B' on the gluing surface 135, at the 
windows of the electronic device 605B (with an extent being 
equal or greater than them). In more detail, the window 825B 
is defined by a recess that extends inward from an edge of the 
footprint of the trace 839D, while the window 825B is placed 
within the trace 839D. For example, the windows 825B' and 
825B are obtained by modifying the etching of the substrate 
130 accordingly, in Such a way to create a corresponding 
insulating protrusion that penetrates into the corresponding 
trace 839D and a corresponding pillar that rises from the 
bottom of the trace 839D, respectively. Again, on the gluing 
surface 135 four gluing sites (represented in dashed line) may 
be defined for dispensing the adhesive paste during the 
assembly of the electronic device 605B on the electronic 
board 810. In particular, two gluing sites 837 and 837 are 
defined between the traces 239G.239S and the trace 739D (as 
in the known electronic boards); in addition, two gluing sites 
837B and 837B are defined by the windows 825B and 825B', 
respectively. 

0054 With reference at the end to FIG.9, a schematic plan 
view is illustrated of an electronic system 900 according to a 
still further embodiment. In particular, the electronic system 
900 again comprises the electronic device 605B of FIG. 6B 
(shown in transparency in the figure), which is mounted on a 
different electronic board 910. 

0055. In this case, the drain trace, indicated by the refer 
ence 939D, is modified in such a way to make one further 
insulating window 925 only on the gluing surface 135, at both 
the windows of the electronic device 605B. In more detail, the 
window 925 is defined by a recess that extends inward from 
one edge of the footprint of the trace 939D up to reach posi 
tions corresponding to both the windows of the electronic 
device 605B. For example, the window 925 is obtained by 
modifying the etching of the substrate 130, such as to create 
an insulating wall that penetrates inside the trace 939D. In this 
case as well, four gluing sites (represented in dashed line) 
may be defined on the gluing surface 135 for dispensing the 
adhesive paste during the assembly of the electronic device 
605B on the electronic board 810. In particular, two gluing 
sites 937 and 93.7" are defined between the traces 239G, 239S 
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and the trace 739D (as in the known electronic boards); in 
addition, two gluing sites 937B and 937B' are defined in the 
window 925. 

0056. In all the above described cases (with reference to 
the FIGS. 7-9), this allows gluing the electronic device on the 
electronic board with its mounting Surface Substantially par 
allel to the gluing surface, thanks to the fact that the four 
gluing sites define a geometric Supporting plane thereof (in 
addition to the fact that the Sunken traces ensure that, during 
the wave soldering, the solder paste is able to reach every 
portion of the pins of the electronic device). 
0057 Naturally, in order to satisfy local and specific 
requirements, a person skilled in the art may apply to the 
Solution above described many logical and/or physical modi 
fications and alterations. More specifically, although this 
Solution has been described with a certain degree of particu 
larity with reference to one or more embodiments thereof, it 
should be understood that various omissions, Substitutions 
and changes in the form and details as well as other embodi 
ments are possible. Particularly, different embodiments may 
even be practiced without the specific details (such as the 
numerical examples) set forth in the preceding description to 
provide a more thorough understanding thereof; conversely, 
well-known features may have been omitted or simplified in 
order not to obscure the description with unnecessary particu 
lars. Moreover, it is expressly intended that specific elements 
and/or method steps described in connection with any 
embodiment of the disclosed solution may be incorporated in 
any other embodiment as a matter of general design choice. In 
any case, the terms including, comprising, having and con 
taining (and any of their forms) should be understood with an 
open and non-exhaustive meaning (i.e., not limited to the 
recited elements), the terms based on, dependent from, 
according to, function of (and any of their forms) should be 
understood with a non-exclusive relationship (i.e., with pos 
sible further variables involved) and the term a should be 
understood as one or more elements (unless expressly stated 
otherwise). 
0.058 For example, an embodiment provides an electronic 
board (for mounting a set of one or more surface mounting 
technology electronic devices). Similar considerations apply 
if the electronic board has a different structure or comprises 
equivalent components (e.g., also not of the PCB type), or it 
has other characteristics. In any case, any component may be 
separated into several elements, or two or more components 
may be combined into a single element; moreover, each com 
ponent may be replicated for Supporting the execution of the 
corresponding operations in parallel. It should also be noted 
that (unless stated otherwise) any interaction between differ 
ent components usually needs not to be continuous, and may 
be both direct and indirect through one or more intermediar 
1S 

0059. The electronic board comprises an insulating sub 
strate for Supporting the electronic devices (made in any other 
manner—e.g., of other materials or multilayer); the insulat 
ing Substrate has a gluing Surface for gluing the electronic 
devices. The electronic board also comprises a set of (one or 
more) conducting traces, which are adapted to form, during a 
wave soldering operation of the electronic devices, corre 
sponding conducting tracks electrically contacting the elec 
tronic devices (with any shape and/or size). 
0060. In the solution according to an embodiment, each 
conducting trace is Sunken (at least in part) in the Substrate 
with respect to the gluing Surface (with any other depth). 
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0061. In an embodiment, each trace is completely sunken 
in the Substrate with respect to the gluing Surface; alterna 
tively, the trace may be Sunken in a different way (e.g., with 
variable depths or even at the pad for the pins only). 
0062 Another embodiment proposes a process for manu 
facturing an electronic system by mounting a set of (one or 
more) Surface mounting technology electronic devices on an 
electronic board. The process comprises the step of gluing the 
electronic devices onto a gluing Surface of an insulating Sub 
strate of the electronic board adapted to support the electronic 
devices (with any suitable material). The process prosecutes 
by wave-soldering the electronic devices to the electronic 
board; this involves the formation, from a set of conducting 
traces of the electronic board, of corresponding conducting 
tracks electrically contacting the electronic devices. In the 
Solution according to an embodiment, each conducting trace 
is at least partially sunken in the substrate with respect to the 
gluing Surface. 
0063 Similar considerations apply if the same solution is 
implemented with an equivalent process (using similar steps 
with the same functions of more steps or portions thereof, 
removing some unessential steps, or adding further optional 
steps); moreover, the steps may be performed in different 
order, in parallel or overlapped (at least in part). 
0064. Another embodiment provides a surface mounting 
technology electronic device. In this case as well, similar 
considerations apply if the electronic device has a different 
structure or comprises equivalent components (e.g., also not 
of the “No-Lead” or “Micro-lead” type), or it has other work 
ing characteristics. In any case, any component thereof may 
be separated into more elements, or two or more components 
may be combined into a single element; in addition, each 
component may be replicated for Supporting the execution of 
the corresponding operations in parallel. It should also be 
noted that (unless stated otherwise) any interaction between 
different components usually needs not to be continuous, and 
may be both direct and indirect through one or more interme 
diaries. 
0065. The electronic device comprises an insulating body 
(of any material and/or shape) for enclosing at least one chip 
(or more) in which at least one electronic component (or 
more) is integrated; the insulating body has a mounting Sur 
face for mounting the electronic device on an electronic 
board. A set of conducting pins (of any material and/or form) 
is exposed at least partly on the mounting Surface to be sol 
dered to corresponding conducting tracks of the electronic 
board. 
0066. In the solution according to an embodiment, a set of 
(one or more) insulating windows (of any form and/or size) 
are provided on the mounting Surface within a rectangular 
footprint of at least one of the pins; each one of such windows 
defines a corresponding gluing site of the electronic device on 
the electronic board. 

0067. In an embodiment, at least one of the windows is 
defined by a recess of the pin that extends inward from said 
rectangular footprint; in addition or in alternative, at least one 
of the windows is internal to the pin. In any case, the windows 
of each pin may be combined in any manner (e.g., all recess 
based, all internal, or of both types). 
0068. In an embodiment, the area of each window is equal 

to 1-5% of the area of the pin (even if different extents are not 
completely excluded). 
0069. In an embodiment, the pin comprises a heat sink 
(with said at least one chip that is mounted on the heat sink). 
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In any case, the same solution may also be applied to any 
other pin (even if it does not operate as heat sink). 
0070 Another embodiment provides an electronic system 
comprising an electronic board (which has an insulating Sub 
strate with a gluing Surface and a set of conducting tracks) and 
at least one electronic device as set out above (which is 
mounted on the electronic board); each electronic device has 
at least three gluing sites non-aligned with one another (com 
prising said windows), which are glued on the gluing Surface, 
and it has the pins soldered to the tracks. For example, the 
gluing sites may all consist of the above-mentioned windows, 
or they may comprise one or more other portions of the 
mounting Surface (external to the footprint of the pins). 
(0071. In an embodiment, the electronic board is made as 
set out above; in any case, the application of the same solution 
to any other electronic board (also of the standard type) is not 
excluded. 
0072. In an embodiment, the gluing sites comprise a pair 
of gluing sites; the corresponding track comprises a further 
insulating window that extends between positions corre 
sponding to the pair of gluing sites. In any case, the track may 
have any other configuration (e.g., simply with windows cor 
responding to those of the electronic device). 
0073. It is apparent that the proposed electronic board and 
the electronic devices may be made and marketed as separate 
products. In contrast, the proposed electronic board, elec 
tronic devices and electronic system may be coupled with one 
or more other components, or they may be assembled into 
intermediate products (such as motherboards); in any case, 
Such components are adapted to be used in complex structures 
(such as mobile phones). 
What is claimed is: 
1. An electronic board configured to mount one or more 

Surface mounting technology electronic devices, the elec 
tronic board comprising: 

an insulating Substrate configured to Support electronic 
devices, the insulating Substrate having a gluing Surface, 

a set of conducting traces configured to form, during a 
wave soldering operation of the electronic devices, cor 
responding conducting tracks electrically contacting the 
electronic devices, 

wherein each conducting trace has an upper Surface that is 
at least partially Sunken in the Substrate with respect to 
the gluing Surface. 

2. The electronic board according to claim 1, wherein each 
trace is completely Sunken in the insulating Substrate with 
respect to the gluing Surface. 

3. A process, comprising: 
gluing a set of Surface-mounting technology electronic 

devices onto a gluing Surface of an insulating Substrate 
of an electronic board adapted to support the electronic 
devices, 

wherein the gluing Surface includes a set of conducting 
traces, each trace having an upper Surface that is at least 
partially Sunken in the conducting Substrate with respect 
to the gluing Surface; and 

wave-soldering the electronic devices to the electronic 
board thereby forming, from the set of conducting 
traces, corresponding conducting tracks electrically 
contacting the electronic devices. 

4. A Surface mounting technology electronic device, com 
prising: 

an insulating body enclosing at least one chip in which at 
least one electronic component is integrated, the insu 
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lating body having a mounting Surface for mounting the 
electronic device on an electronic board, 

a set of conducting pins at least partially exposed on the 
mounting Surface to be soldered to corresponding con 
ducting tracks of the electronic board, 

a set of insulating windows, each window defining a cor 
responding gluing site of the electronic device on the 
electronic board, provided on the mounting Surface 
within a rectangular footprint of at least one of the pins. 

5. The electronic device according to claim 4, wherein at 
least one of the insulating windows is defined by a recess of 
the pin extending inward from said rectangular footprint. 

6. The electronic device according to claim 4, wherein at 
least one of the insulating windows is internal to the pin. 

7. The electronic device according to claim 4, wherein the 
area of each insulating window is equal to 1-5% of the area of 
the pin. 

8. The electronic device according to claim 4, wherein the 
pin comprises a heat sink, said at least one chip being 
mounted on the heat sink. 

9. An electronic system, comprising: 
an electronic board having an insulating Substrate with a 

gluing Surface and a set of conducting tracks, and 
at least one electronic device mounted on the electronic 

board, 
wherein the electronic device comprises: 

an insulating body enclosing at least one chip in which at 
least one electronic component is integrated, the insu 
lating body having a mounting Surface for mounting 
the electronic device on an electronic board, 
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a set of conducting pins at least partially exposed on the 
mounting Surface to be soldered to corresponding 
conducting tracks of the electronic board, and 

a set of insulating windows, each window defining a 
corresponding gluing site of the electronic device on 
the electronic board, provided on the mounting Sur 
face within a rectangular footprint of at least one of 
the pins, and 

wherein each electronic device has at least three gluing 
sites non-aligned to one another, comprising said win 
dows, glued on the gluing Surface and having the pins 
soldered to the tracks. 

10. The electronic system according to claim 9, wherein the 
electronic board comprises: 

an insulating Substrate configured to Support electronic 
devices, the insulating Substrate having a gluing Surface, 

a set of conducting traces configured to form, during a 
wave soldering operation of the electronic devices, cor 
responding conducting tracks electrically contacting the 
electronic devices, 

wherein each conducting trace has an upper Surface that is 
at least partially Sunken in the Substrate with respect to 
the gluing Surface. 

11. The electronic system according to claim 9, wherein the 
gluing sites comprise a pair of gluing sites, the corresponding 
track comprising a further insulating window extending 
between positions corresponding to the pair of gluing sites. 


