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(54) PRINTED CIRCUIT BOARD TRANSMISSION BELT LINE AND ELECTRONIC DEVICE

(57) Embodiments of this application disclose a print-
ed circuit board transmission line, configured to relieve
an acting force exerted on the at least one first welding
point when a metal component expands. The printed cir-
cuit board transmission line provided in the embodiments
of this application includes: a substrate layer, a metal
line, at least one first welding point, at least one first trans-
mission medium, and a metal component that is config-
ured to implement a grounding function, where the metal
line is plated on a surface of the substrate layer, the at

least one first welding point is a welding point at which
the metal line is connected to the at least one first trans-
mission medium, the at least one first welding point is
welded to the metal line and welded to the at least one
first transmission medium, the metal component is weld-
ed to the at least one first transmission medium, at least
one groove is provided on one side of the at least one
first welding point, and the at least one groove is config-
ured to relieve an acting force exerted on the at least one
first welding point when the metal component expands.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201810535150.0, filed with the Chi-
nese Patent Office on May 29, 2018 and entitled "PRINT-
ED CIRCUIT BOARD TRANSMISSION LINE AND
ELECTRONIC DEVICE", which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of circuit
technologies, and in particular, to a printed circuit board
transmission line and an electronic device.

BACKGROUND

[0003] With the development of science and technol-
ogy, electronic devices are applied more and more wide-
ly. In a process of producing an electronic device, a
high/low temperature reliability test needs to be per-
formed on the electronic device. A printed circuit board
transmission line is a key component of the electronic
device. In a process of the high/low temperature reliability
test, because in the printed circuit board transmission
line, an expansion coefficient of a substrate layer is dif-
ferent from an expansion coefficient of a metal cavity or
a metal plate used for grounding, in a high temperature
test process, there is a problem of cracking or deforma-
tion of a welding point that is on a surface of the substrate
layer in the printed circuit board transmission line and
that is used to connect a transmission medium in the
printed circuit board transmission line to a metal line on
the surface of the substrate layer. Consequently, it is dif-
ficult to perform the reliability test on the electronic device.
[0004] Currently, mold resin is added to a surface of
the printed circuit board transmission line, and the mold
resin includes a metal oxide as filling, so that the mold
resin has sufficient hardness. The mold resin covers the
surface of the printed circuit board transmission line, to
avoid the problem of cracking or deformation of the weld-
ing point that is on the surface of the substrate layer in
the printed circuit board transmission line and that is used
to connect the transmission medium in the printed circuit
board transmission line to the metal line on the surface
of the substrate layer, where a cause of the problem is
that in the printed circuit board transmission line, the ex-
pansion coefficients of the substrate layer and a metal
component are different.
[0005] However, when the mold resin is added to re-
solve the problem of deformation or cracking of the weld-
ing point that is on the surface of the substrate layer in
the printed circuit board transmission line and that is used
to connect the transmission medium in the printed circuit
board transmission line to the metal line on the surface
of the substrate layer, an additional material layer needs
to be added, increasing costs of the printed circuit board
transmission line.

SUMMARY

[0006] Embodiments of this application provide a print-
ed circuit board transmission line and an electronic de-
vice, where at least one groove is provided on one side
of at least one first welding point of the printed circuit
board transmission line, so as to relieve an acting force
exerted on the at least one first welding point when a
metal component expands, thereby resolving a problem
caused by different thermal expansion coefficients of ma-
terials in the printed circuit board transmission line, where
the problem is deformation, cracking, or the like of the
first welding point. There is no need to add any additional
material layer, thereby reducing costs of the printed cir-
cuit board transmission line.
[0007] A first aspect of the embodiments of this appli-
cation provides a structure of a printed circuit board trans-
mission line. The printed circuit board transmission line
includes: a substrate layer, a metal line, at least one first
welding point, at least one first transmission medium, and
a metal component that is configured to implement a
grounding function. The metal line is plated on a surface
of the substrate layer. The at least one first welding point
is a welding point at which the metal line is connected to
the at least one first transmission medium. The at least
one first welding point is welded to the metal line and
welded to the at least one first transmission medium. The
metal component is welded to the at least one first trans-
mission medium. At least one groove is provided on one
side of the at least one first welding point, and the at least
one groove is configured to relieve an acting force exert-
ed on the at least one first welding point when the metal
component expands. It can be learned from the first as-
pect that, in this embodiment, the at least one groove is
provided on one side of the at least one first welding point
to relieve the acting force exerted on the at least one first
welding point when the metal component expands, there-
by resolving a problem caused by different thermal ex-
pansion coefficients of materials in the printed circuit
board transmission line, where the problem is deforma-
tion, cracking, or the like of the at least one first welding
point. There is no need to add any additional material
layer, thereby reducing costs of the printed circuit board
transmission line.
[0008] In a possible implementation, a distance be-
tween the at least one groove and the at least one first
welding point is less than a length of the at least one first
welding point. In the possible implementation, the dis-
tance between the at least one groove and the at least
one first welding point is limited to a length range of the
at least one first welding point, the at least one groove is
configured to effectively relieve the acting force exerted
on the at least one first welding point when the metal
component expands, thereby resolving the problem of
cracking of the first welding point caused by the acting
force exerted on the first welding point when the metal
component expands.
[0009] In another possible implementation, the at least
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one groove is in an inverted L shape, and a longitudinal
vertical length of the at least one groove is less than half
of a width of the substrate layer. In the possible imple-
mentation, a specific structure of the groove is provided,
and the longitudinal vertical length of the groove is less
than half of the width of the substrate layer. When space
of the printed circuit board transmission line is relatively
limited, the inverted L-shaped groove may be provided
on the at least one first welding point, so as to relieve,
by using the inverted L-shaped groove, the acting force
exerted on the at least one first welding point when the
metal component expands.
[0010] In another possible implementation, the printed
circuit board transmission line further includes at least
one second welding point and at least one second trans-
mission medium, where the at least one second welding
point is disposed on one side of the at least one first
welding point, the at least one second welding point is
welded to the at least one second transmission medium,
the at least one second transmission medium is welded
to the metal component, and the at least one second
welding point is configured to relieve the acting force ex-
erted on the at least one first welding point when the
metal component expands. In the possible implementa-
tion, the printed circuit board transmission line may fur-
ther include the at least one second welding point and
the at least one second transmission medium. The at
least one second welding point is disposed on one side
of the at least one first welding point, and then, the at
least one second welding point is welded to the at least
one second transmission medium. Therefore, the second
welding point completely copies a stress environment of
the first welding point. Therefore, during thermal expan-
sion, the at least one second welding point may be con-
figured to relieve the acting force exerted on the at least
one first welding point when the metal component ex-
pands. The at least one groove is also configured to re-
lieve the acting force exerted on the at least one first
welding point when the metal component expands, and
especially when the space of the printed circuit board
transmission line is relatively limited, the second welding
point may be disposed to share the acting force exerted
by the metal component on the first welding point.
[0011] In another possible implementation, a distance
between the at least one second welding point and the
at least one first welding point is less than the length of
the at least one first welding point. In the possible imple-
mentation, the distance between the at least one second
welding point and the at least one first welding point is
limited to a length range of the at least one first welding
point, the at least one second welding point is configured
to effectively relieve the acting force exerted on the at
least one first welding point when the metal component
expands, thereby resolving the problem of cracking of
the first welding point caused by the acting force exerted
on the first welding point when the metal component ex-
pands.
[0012] In another possible implementation, a material

of the at least one welding point is the same as a material
of the metal line, and a material of the at least one second
welding point is the same as the material of the metal
line. A specific material of a welding point is provided, to
improve feasibility of the solution in an actual application
process.
[0013] In another possible implementation, a length of
the at least one second welding point is consistent with
the length of the at least one first welding point, and a
width of the at least one second welding point is consist-
ent with a width of the at least one first welding point. In
the possible implementation, the length and the width of
the second welding point are set to be consistent with
those of the first welding point. In this case, during thermal
expansion, the second welding point may share nearly
half of the acting force exerted on the first welding point
when the metal component expands, thereby resolving
the problem of cracking of the first welding point caused
by the acting force exerted on the first welding point when
the metal component expands.
[0014] In another possible implementation, the metal
component may be a metal cavity, and the metal cavity
may be disposed on a periphery of the substrate layer
and welded to the at least one first transmission medium.
In the possible implementation, a specific structure of the
metal component is provided, to improve implementabil-
ity of the solution.
[0015] In another possible implementation, the metal
component may be a metal plate, and the metal plate is
disposed on a bottom surface of the substrate layer and
welded to the at least one first transmission medium. In
the possible implementation, another specific structure
of the metal component is provided, to improve diversity
of the solution.
[0016] In another possible implementation, the at least
one first transmission medium may include a cable or a
probe, and the at least one second transmission medium
may be a cable or a probe. In the possible implementa-
tion, two possible structures of the first transmission me-
dium and the second transmission medium are provided,
to improve implementability of the solution in actual im-
plementation.
[0017] A second aspect of the embodiments of this ap-
plication provides an electronic device. The electronic
device includes the printed circuit board transmission line
in any possible implementation of the first aspect.
[0018] According to the foregoing technical solutions,
it can be learned that the embodiments of this application
have the following advantages.
[0019] It can be learned from the foregoing technical
solutions that the printed circuit board transmission line
includes the substrate layer, the metal line, the at least
one first welding point, the at least one first transmission
medium, and the metal component that is used for
grounding. The metal line is plated on the surface of the
substrate layer. The at least one first welding point is the
welding point at which the metal line is connected to the
at least one first transmission medium. The at least one
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first welding point is welded to the metal line and welded
to the at least one first transmission medium. The metal
component is welded to the at least one first transmission
medium. The at least one groove is provided on one side
of the at least one first welding point, and the at least one
groove is configured to relieve the acting force exerted
on the at least one first welding point when the metal
component expands. Therefore, the groove is provided
on one side of the first welding point to relieve the acting
force exerted on the first welding point when the metal
component expands, thereby resolving the problem
caused by different thermal expansion coefficients of ma-
terials in the printed circuit board transmission line, where
the problem is deformation, cracking, or the like of the
first welding point. There is no need to add any additional
material layer, thereby reducing costs of the printed cir-
cuit board transmission line.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

FIG. 1 is a schematic structural diagram of a printed
circuit board transmission line according to an em-
bodiment of this application;
FIG. 2 is another schematic structural diagram of a
printed circuit board transmission line according to
an embodiment of this application;
FIG. 3 is another schematic structural diagram of a
printed circuit board transmission line according to
an embodiment of this application;
FIG. 4 is another schematic structural diagram of a
printed circuit board transmission line according to
an embodiment of this application;
FIG. 5 is another schematic structural diagram of a
printed circuit board transmission line according to
an embodiment of this application;
FIG. 6 is another schematic structural diagram of a
printed circuit board transmission line according to
an embodiment of this application;
FIG. 7 is a schematic structural diagram of an elec-
tronic device according to an embodiment of this ap-
plication; and
FIG. 8 is another schematic structural diagram of an
electronic device according to an embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0021] Embodiments of this application provide a print-
ed circuit board transmission line and an electronic de-
vice, where at least one groove is provided on one side
of at least one first welding point of the printed circuit
board transmission line, so as to relieve an acting force
exerted on the at least one first welding point when a
metal component expands, thereby resolving a problem
caused by different thermal expansion coefficients of ma-
terials in the printed circuit board transmission line, where

the problem is deformation, cracking, or the like of the
first welding point. There is no need to add any additional
material layer, thereby reducing costs of the printed cir-
cuit board transmission line.
[0022] To make persons skilled in the art understand
the solutions in the present invention better, the following
clearly and completely describes the technical solutions
in the embodiments of the present invention with refer-
ence to the accompanying drawings in the embodiments
of the present invention. It is clear that, the described
embodiments are merely some rather than all of the em-
bodiments of the present invention. All other embodi-
ments obtained by persons of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0023] In the specification, claims, and accompanying
drawings of this application, the terms "first", "second",
"third", "fourth", and the like (if used) are intended to dis-
tinguish between similar objects but do not necessarily
indicate a specific order or sequence. It should be un-
derstood that the data used in such a way are inter-
changeable in a proper circumstance, so that the em-
bodiments described herein can be implemented in an
order other than the order illustrated or described herein.
[0024] The following describes in detail a printed circuit
board transmission line according to an embodiment of
this application with reference to the accompanying
drawings.
[0025] FIG. 1 is a schematic diagram of an embodi-
ment of a printed circuit board transmission line accord-
ing to an embodiment of this application. As shown in
FIG. 1, the printed circuit board transmission line includes
a substrate layer 101, a metal line 102, at least one first
welding point 103, at least one first transmission medium
104, and a metal component 105 that is used for ground-
ing.
[0026] In a possible implementation, the metal compo-
nent 105 is a metal cavity shown in FIG. 1. The metal
cavity 105 is welded to the first transmission medium
104. The metal cavity is disposed on a periphery of the
substrate layer 101 and welded to the first transmission
medium 104 to implement a grounding function.
[0027] In another possible implementation, the metal
component 105 may be a metal plate 105 shown in FIG.
2. The metal plate 105 is disposed on a bottom surface
of the substrate layer 101 and welded to the first trans-
mission medium 104 to implement the grounding func-
tion.
[0028] It should be noted that the metal plate 105 may
be disposed on the bottom surface of the substrate layer
101 and connected to the substrate layer 101 in a riveting
manner. Alternatively, the metal plate 105 may be only
disposed on the bottom surface of the substrate layer
101, in other words, the metal plate 105 does not need
to be connected to the substrate layer 101. This is not
specifically limited in this application.
[0029] FIG. 3 is an enlarged schematic diagram of a
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left part of the printed circuit board transmission line in
FIG. 1. A connection relationship and a structure of the
printed circuit board transmission line in FIG. 1 are de-
scribed in detail below by using FIG. 3. The metal line
102 is plated on a surface of the substrate layer 101, the
first welding point 103 is a welding point at which the
metal line 103 is connected to the first transmission me-
dium 104, and the first welding point 103 is welded to the
metal line 102 and welded to the first transmission me-
dium 104. The first transmission medium 104 is welded
to the metal component 105 configured to implement the
grounding function. The metal plate 105 is disposed on
the bottom surface of the substrate layer 101 and com-
bined with the substrate layer 101. A groove 106 is pro-
vided on one side of the first welding point 103, and the
groove is configured to relieve an acting force exerted
on the first welding point 103 when the metal component
105 expands.
[0030] Optionally, the groove 106 may be a longitudinal
groove shown in FIG. 3, or may be an inverted L-shaped
groove shown in FIG. 4, and a longitudinal vertical length
of the groove is not greater than half of a width of the
substrate layer 101.
[0031] Optionally, the printed circuit board transmis-
sion line in FIG. 1 may include at least one or more
grooves 106. This is not limited in this application. In ad-
dition, a distance between the groove 106 and the first
welding point 103 may be less than a length of the first
welding point 103, or a distance between the groove 106
and the first welding point 103 may be another length.
This is not limited in this application. When the distance
between the groove 106 and the first welding point 103
is in a length range of the first welding point 103, the
groove 106 can effectively relieve the acting force exert-
ed by the groove 106 on the first welding point 103.
[0032] It should be noted that this application provides
a solution to resolve a problem caused by different ther-
mal expansion coefficients of materials in the printed cir-
cuit board transmission line, where the problem is defor-
mation, cracking, or the like of a first welding point. There-
fore, in a reliability test process, a temperature keeps
changing, and as the temperature changes, thermal ex-
pansion amounts of the materials are inconsistent. The
following describes, by using FIG. 5, a case in which a
warping problem of a metal line caused by different ther-
mal expansion coefficients of the substrate layer 101 and
the metal component 105 especially easy occurs. As
shown in FIG. 6, a distance between the first welding
point 103 and a midpoint of the substrate layer 101 is L.
According to a thermal expansion coefficient formula, it
can be learned that L needs to satisfy a formula (1.1): 

where
a is a thermal expansion coefficient of a material, ΔT is

a difference between a highest temperature and a lowest
temperature of an environment, and ΔL is a maximum
length expansion variation that is of the material and that
can be accepted when a problem of deformation, crack-
ing, or the like does not occur at a welding point. There-
fore, as shown in FIG. 6, a distance between the first
welding point 103 and the midpoint of the substrate layer
101 is L (a unit of L is millimeter mm), a known thermal
expansion coefficient of the substrate layer 101 is a1 and
a thermal expansion coefficient of the metal component
is a2. When a1 and a2 are fixed values, a formula (1.2)
of an expansion difference generated between the metal
component 105 and the substrate layer 101 is: 

[0033] Therefore, a larger value of L indicates a larger
expansion difference ΔL generated between the metal
component 105 and the substrate layer 101. A stress on
the first welding point 103 is calculated by using the fol-
lowing formula (1.3): 

where
δ is a stress exerted on the first welding point 103, and
E is an elastic modulus of the material of the first welding
point. A larger value of L indicates a larger stress δ on
the first welding point 103. When δ reaches a limit value
of the stress that can be accepted by the material of the
first welding point 103, the first welding point 103 is es-
pecially easy to be cracked and deformed. For example,
when the substrate layer 101 is made of RF30, the ther-
mal expansion coefficient of the substrate layer 101 is a
fixed value, and the thermal expansion coefficient of the
metal component 105 is a fixed value. When the first
welding point 103 is made of a metal copper line, para-
metric values such as a maximum stress value that can
be accepted by the first welding point 103, the elastic
modulus of the first welding point 103, and a temperature
range assumed to be [-40°C, +125°C] under a high/low
temperature reliability test standard are substituted into
the foregoing formula 2. It can be known that when the
value L is 180 mm, the phenomenon that the first welding
point 103 is deformed or cracked is more prominent.
[0034] Optionally, the printed circuit board transmis-
sion line may further include a second welding point 107
and a second transmission medium 108 that are shown
in FIG. 6. The second welding point is disposed on the
surface of the substrate layer 101 and welded to the sec-
ond transmission medium 108. The second transmission
medium 108 is welded to the metal component 105. The
second welding point 107 is configured to relieve the act-
ing force exerted on the first welding point 103 when the
metal component 105 expands at a relatively high tem-
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perature. It can be learned from FIG. 6 that the second
welding point 107 may share the stress on the first weld-
ing point 103 when the metal component 105 thermally
expands.
[0035] It should be noted that one or more second
welding points 107 may be disposed. This is not limited
in this application.
[0036] In this embodiment, a length of the second weld-
ing point 107 may be consistent with the length of the
first welding point 103, and a width of the second welding
point 107 is consistent with a width of the first welding
point 103. Certainly, the length of the second welding
point 107 and the width of the second welding point 107
may also be other sizes. For example, the length and the
width of the second welding point 107 are respectively
half of the length and the width of the first welding point
103. Preferably, the length of the second welding point
107 is consistent with the length of the first welding point
103, and that the width of the second welding point 107
is consistent with the width of the first welding point 103
is a preferable solution. Because when the size of the
second welding point 107 is consistent with the size of
the first welding point 103, the second welding point 107
may share half of the acting force exerted by the metal
component on the first welding point 103 when the metal
component expands. However, when the size of the sec-
ond welding point 107 is smaller than the size of the first
welding point 103, the second welding point 103 shares
less than half of the acting force. However, when the size
of the second welding point 107 is greater than the size
of the first welding point 103, the second welding point
107 may share more than half of the acting force exerted
on the first welding point 103, while the second welding
point 107 is easy to be cracked or deformed because of
the excessive acting force exerted by the metal compo-
nent on the second welding point 107. In this case, in the
temperature reliability test process, because the second
welding point 107 is damaged, in a subsequent temper-
ature test process, the second welding point 107 cannot
be configured to relieve the acting force exerted on the
first welding point 103 when the metal component ex-
pands.
[0037] Optionally, the first transmission medium 104
may be a cable or a probe, or may be another type of
transmission medium. This is not limited in this applica-
tion. The second transmission medium 108 may be a
cable or a probe.
[0038] Optionally, the substrate layer 101 may be
made of RF30, or may be made of another type of ma-
terial. This is not limited in this application.
[0039] Optionally, the metal line 102 may be a copper
line, or may be a line of another metal type. This is not
limited in this application.
[0040] Optionally, a material of the at least one first
welding point 103 may be the same as the material of
the metal line, and a material of the at least one second
welding point 107 may be the same as the material of
the metal line.

[0041] In this embodiment, the printed circuit board
transmission line includes the substrate layer 101, the
metal line 102, the at least one first welding point 103,
the at least one first transmission medium 104, and the
metal component 105 that is used for grounding. The
metal line 105 is plated on the surface of the substrate
layer 101. The at least one first welding point 103 is the
welding point at which the metal line 102 is connected to
the at least one first transmission medium 104. The at
least one first welding point 103 is welded to the metal
line 102 and welded to the at least one first transmission
medium 104. The metal component 105 is welded to the
at least one first transmission medium 104. The at least
one groove 106 is provided on one side of the at least
one first welding point 103, and the at least one groove
106 is configured to relieve the acting force exerted on
the at least one first welding point 103 when the metal
component 105 expands. Therefore, the groove is pro-
vided on one side of the first welding point 103 to relieve
the acting force exerted on the first welding point when
the metal component 105 expands, thereby resolving a
problem caused by different thermal expansion coeffi-
cients of materials in the printed circuit board transmis-
sion line, where the problem is deformation, cracking, or
the like of the first welding point. There is no need to add
any additional material layer, thereby reducing costs of
the printed circuit board transmission line.
[0042] A second aspect of the embodiments of this ap-
plication further provides an electronic device. The elec-
tronic device is provided with the foregoing printed circuit
board transmission line. The electronic device may be a
phase shifter. The following describes, by using the
phase shifter shown in FIG. 7, a structure including the
foregoing printed circuit board transmission line, where
the printed circuit board transmission line uses a copper
line to transmit a signal, and a substrate layer is made
of RF30. When a length of the substrate layer of the print-
ed circuit board transmission line is greater than a length,
it can be learned from the foregoing description of the
structure of the printed circuit board transmission line
that, in the printed circuit board transmission line, a dis-
tance between a first welding point 103 and a midpoint
of the substrate layer 101 is greater than the preset
length. In this case, the first welding point 103 is espe-
cially easy to be deformed or cracked.
[0043] FIG. 8 is a schematic diagram of a left structure
of the printed circuit board transmission line in FIG. 7. At
least one groove 106 is provided on one side of at least
one first welding point 103, and a second welding point
107 and a second transmission medium 108 are dis-
posed on one side of the at least one first welding point
103. When the entire printed circuit board transmission
line expands as a temperature changes, because in the
printed circuit board transmission line, thermal expansion
coefficients of the substrate layer and a metal component
are different, as the temperature changes, an acting force
is exerted on the first welding point 103 when the metal
component expands. Therefore, the at least one groove
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106 is provided on one side of the first welding point 103,
to relieve the acting force exerted on the first welding
point 103 when the metal component expands.
[0044] Optionally, the printed circuit board transmis-
sion line may further include a second welding point 107
and a second transmission medium 108. The second
welding point 107 is disposed on a surface of the sub-
strate layer 101 and welded to the second transmission
medium 108, and the second transmission medium 108
is welded to the metal component 105. The second weld-
ing point 107 is added to share the acting force exerted
on the first welding point when the metal component 105
expands, thereby resolving a problem caused by different
thermal expansion coefficients of materials in the printed
circuit board transmission line, where the problem is de-
formation, cracking, or the like of the first welding point.
There is no need to add any additional material layer,
thereby reducing costs of the printed circuit board trans-
mission line.
[0045] Therefore, the at least one groove 106, the sec-
ond welding point 107, and the second transmission me-
dium 108 are disposed on one side of the first welding
point 103, so as to relieve the stress of the metal com-
ponent on the first welding point when the metal compo-
nent expands, and implement that in a long-term tem-
perature cycle test in a high/low temperature reliability
test condition, no welding point of the printed circuit board
transmission line in the phase shifter has the problems
of cracking and deformation. Therefore, according to the
printed circuit board transmission line in the embodi-
ments of this application, the groove is disposed on one
side of the first welding point 103 to relieve the acting
force exerted on the first welding point when the metal
component 105 expands, thereby resolving the problem
caused by different thermal expansion coefficients of ma-
terials in the printed circuit board transmission line, where
the problem is deformation, cracking, or the like of the
first welding point. There is no need to add any additional
material layer, thereby reducing the costs of the printed
circuit board transmission line.
[0046] The foregoing embodiments are merely intend-
ed for describing the technical solutions of this applica-
tion, but not for limiting this application. Although this ap-
plication is described in detail with reference to the fore-
going embodiments, persons of ordinary skill in the art
should understand that they may still make modifications
to the technical solutions described in the foregoing em-
bodiments or make equivalent replacements to some
technical features thereof, without departing from the
spirit and scope of the technical solutions of the embod-
iments of this application.

Claims

1. A printed circuit board transmission line, wherein the
printed circuit board transmission line comprises a
substrate layer, a metal line, at least one first welding

point, at least one first transmission medium, and a
metal component that is configured to implement a
grounding function, wherein
the metal line is plated on a surface of the substrate
layer, the at least one first welding point is a welding
point at which the metal line is connected to the at
least one first transmission medium, the at least one
first welding point is welded to the metal line and
welded to the at least one first transmission medium,
the metal component is welded to the at least one
first transmission medium, at least one groove is pro-
vided on one side of the at least one first welding
point, and the at least one groove is configured to
relieve an acting force exerted on the at least one
first welding point when the metal component ex-
pands.

2. The printed circuit board transmission line according
to claim 1, wherein a distance between the at least
one groove and the at least one first welding point
is less than a length of the at least one first welding
point.

3. The printed circuit board transmission line according
to claim 1 or 2, wherein the at least one groove is in
an inverted L shape, and a longitudinal vertical length
of the at least one groove is less than half of a width
of the substrate layer.

4. The printed circuit board transmission line according
to any one of claims 1 to 3, wherein the printed circuit
board transmission line further comprises at least
one second welding point and at least one second
transmission medium, wherein the at least one sec-
ond welding point is disposed on one side of the at
least one first welding point, the at least one second
welding point is welded to the at least one second
transmission medium, the at least one second trans-
mission medium is welded to the metal component,
and the at least one second welding point is config-
ured to relieve the acting force exerted on the at least
one first welding point when the metal component
expands.

5. The printed circuit board transmission line according
to claim 4, wherein a distance between the at least
one second welding point and the at least one first
welding point is less than the length of the at least
one first welding point.

6. The printed circuit board transmission line according
to claim 4 or 5, wherein a material of the at least one
first welding point is the same as a material of the
metal line; and a material of the at least one second
welding point is the same as the material of the metal
line.

7. The printed circuit board transmission line according
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to any one of claims 4 to 6, wherein a length of the
at least one second welding point is consistent with
the length of the at least one first welding point, and
a width of the at least one second welding point is
consistent with a width of the at least one first welding
point.

8. The printed circuit board transmission line according
to any one of claims 1 to 7, wherein the metal com-
ponent comprises a metal cavity, and the metal cav-
ity is disposed on a periphery of the substrate layer
and welded to the at least one first transmission me-
dium.

9. The printed circuit board transmission line according
to any one of claims 1 to 7, wherein the metal com-
ponent comprises a metal plate, and the metal plate
is disposed on a bottom surface of the substrate layer
and welded to the at least one first transmission me-
dium.

10. The printed circuit board transmission line according
to any one of claims 1 to 9, wherein the at least one
first transmission medium comprises a cable or a
probe, and the at least one second transmission me-
dium comprises a cable or a probe.

11. An electronic device, comprising the printed circuit
board transmission line according to any one of
claims 1 to 10.
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