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CIRCUIT STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Patent Application No. 111100623, filed in Taiwan on Jan. 6,
2022, which is incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to a circuit struc-
ture, particularly to a circuit structure including a microstrip
and a stripline.

BACKGROUND

[0003] For circuits with a large number of signals, the
wires are usually compressed rather densely as a result of the
limitation of circuit wiring area. However, dense wires often
leads to large amounts of interference (e.g., crosstalk).
Therefore, how to control the interference between wires has
become an important issue.

SUMMARY OF THE INVENTION

[0004] An aspect of the present disclosure provides a
circuit structure configured to connect a first transceiving
circuit and a second transceiving circuit. The circuit struc-
ture includes a circuit board, a first microstrip, a second
microstrip, a third microstrip, a first stripline, a first via, and
a second via. The circuit board includes a first conductive
layer and a second conductive layer arranged in layers. The
first transceiving circuit and the second transceiving circuit
are disposed on the first conductive layer. The first
microstrip is disposed on the first conductive layer and
configured to couple a first pin of the first transceiving
circuit to a second pin of the second transceiving circuit. The
second microstrip is disposed on the first conductive layer
and coupled to a third pin of the first transceiving circuit.
The third microstrip is disposed on the first conductive layer
and coupled to a fourth pin of the second transceiving
circuit. The first stripline is disposed on the second conduc-
tive layer. The first via penetrates through the first conduc-
tive layer and the second conductive layer, and is configured
to couple the second microstrip to the first stripline. The
second via penetrates through the first conductive layer and
the second conductive layer, and is configured to couple the
third microstrip to the first stripline. The first pin is an inner
pin of a front line of a ball grid array of the first transceiving
circuit, and the third pin is an outer pin of the front line of
the ball grid array of the first transceiving circuit.

[0005] Another aspect of the present disclosure provides a
circuit structure connecting a control circuit and a memory
circuit. The circuit structure includes a circuit board, first
microstrips, and first composite conductive lines. The circuit
board includes a first conductive layer and a second con-
ductive layer arranged in layers. The control circuit and the
memory circuit are disposed on the first conductive layer.
The first microstrips are disposed on the first conductive
layer and respectively couple first pins of the control circuit
to second pins of the memory circuit. The first composite
conductive lines respectively couple third pins of the control
circuit to fourth pins of the memory circuit. Each of the first
composite conductive lines is disposed on the first conduc-
tive layer and the second conductive layer. The first pins are
inner pins of a front line of a ball grid array of the control
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circuit, and the third pins are outer pins of the front lines of
the ball grid array of the control circuit.

[0006] Compared to the conventional technology, the cir-
cuit structure of the present disclosure reduces the crosstalk
between wires by using the configuration of striplines and
does not increase the wiring area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Various aspects of the present application can best
be understood upon reading the detailed description below
and accompanying drawings. It should be noted that the
various features in the drawings are not drawn to scale in
accordance with standard practice in the art. In fact, the size
of' some features may be deliberately enlarged or reduced for
the purpose of discussion.

[0008] FIG. 1 is a top view perspective of a circuit system
according to some embodiments of the present disclosure.
[0009] FIG. 2 is a side view perspective of a circuit system
according to some embodiments of the present disclosure.
[0010] FIG. 3 is a side view perspective of a circuit system
according to some other embodiments of the present disclo-
sure.

DETAILED DESCRIPTION

[0011] FIG. 1 is a schematic top view illustrating a circuit
system 10 according to some embodiments of the present
disclosure. The circuit system 10 includes a first transceiving
circuit 11, a second transceiving circuit 12, and a circuit
structure 100 connecting the first transceiving circuit 11 and
the second transceiving circuit 12.

[0012] The circuit structure 100 includes a circuit board
110, microstrips 121-122 and composite conductive lines
131-136. The microstrips 121-122 and the composite con-
ductive lines 131-136 are disposed on the circuit board 110
and configured to connect the first transceiving circuit 11
and the second transceiving circuit 12. It is noted that the
numbers of the microstrips 121-122 and the composite
conductive lines 131-136 are illustrative, and the present
disclosure is not limited thereto.

[0013] In some embodiments, the second transceiving
circuit 12 is a memory circuit, whereas the first transceiving
circuit 11 is a control circuit configured to control the
memory circuit. In some other embodiments, the first trans-
ceiving circuit 11 is a memory circuit, whereas the second
transceiving circuit 12 is a control circuit configured to
control the memory circuit. In other words, both the first
transceiving circuit 11 and the second transceiving circuit 12
are capable of transmitting and receiving. For ease of
understanding, the present disclosure is explained using the
signal transmitted from the first transceiving circuit 11 to the
second transceiving circuit 12, whereas the operations in the
opposite direction are omitted.

[0014] The first transceiving circuit 11 includes pins
P1-P16. The second transceiving circuit 12 includes the pins
B1-B8. The first transceiving circuit 11 and the second
transceiving circuit 12 transmit signals through the pins
P1-P8 and the pins B1-B8, respectively. Specifically, the
microstrips 121-122 respectively couple the pins P1-P2 to
the pins B 1-B2, and the composite conductive lines 131-136
respectively couple the pins P3-P8 to the pins B3-B8. For
ease of understanding, the wires connecting the pins P9-P16
are not shown in the drawings. In other embodiments, the
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wires connecting the pin P9-P16 are connected to the second
transceiving circuit 12 or other circuits.

[0015] Because the available area of the circuit board 110
is limited, the microstrips 121-122 and the composite con-
ductive lines 131-136 are arranged at the shortest distance.
However, the length of the microstrips 121-122 and the
composite conductive lines 131-136 are different. When
there are longer wires (especially for the microstrips) on the
circuit board, the crosstalk generated on them is also larger.
In view of the fore-going issues, the present disclosure
provides a special set of circuit structure 100 to reduce the
effect of crosstalk, the details of which are described below.
[0016] As shown in the top view of FIG. 1, the microstrips
121-122 are set in straight lines, the composite conductive
lines 131-136 are set in non-straight lines, wherein the
microstrips 121-122 have the shortest length among the
microstrips 121-122 and the composite conductive lines
131-136. Specifically, the pins P1-P16 of the first transceiv-
ing circuit 11 are arranged as a ball grid array BGA. The ball
grid array BGA can be divided into a front line FL. and a back
line BL. with respect to the second transceiving circuit 12,
wherein the front line FL includes the pins P1-P8, and the
back line BL includes the pin P9-P16. On the inner side of
the front line FL, the inner pins P1-P2 are the closest to the
second transceiving circuit 12, so that are directly connected
to the second transceiving circuit 12 using the straight
microstrips 121-122 from the pins P1-P2, wherein the
microstrips 121-122 are disposed on the surface of the
circuit board 110 (i.e., the conductive layer 111 shown in
FIG. 2). In addition, there are outer pins P3-P8 of the front
line FL, and in order not to overlap with each other, the pins
P3-P8 are connected to the second transceiving circuit 12
with non-straight composite conductive lines 131-136.
[0017] In some other embodiments, the microstrips 121-
122 may also be arranged in non-straight lines, as long as the
microstrips 121-122 still have the shortest length among the
microstrips 121-122 and the composite conductive lines
131-136.

[0018] In some embodiments, the crosstalk generated by
the stripline is lower than the crosstalk generated by the
microstrip for the same length. Since the length of the
composite conductive lines 131-136 is longer than that of
the microstrips 121-122, the circuit structure 100 uses the
stripline to set up at least part of each of the composite
conductive lines 131-136 to reduce the use of the
microstrips, thereby reducing the crosstalk.

[0019] Reference is made to FIG. 1 and FIG. 2. FIG. 2 is
a schematic side view illustrating the circuit system 10
according to some embodiments of the present disclosure.
As can be seen from the side view of the circuit system 10,
the circuit board 110 is a multi-layer structure including
conductive layers 111-114 arranged in layers. The first
transceiving circuit 11 and the second transceiving circuit 12
are disposed on top of the conductive layer 111 at the
surface. In some embodiments, the circuit board 110 only
includes the conductive layers 111-112. In some embodi-
ments, the circuit board 110 further includes more conduc-
tive layers. In some embodiments, the distance between the
conductive layer 111 and the conductive layer 112 equals to
the distance between the conductive layer 113 and the
conductive layer 114. In some embodiments, the distance
between the conductive layer 111 and the conductive layer
112 is less than the distance between the conductive layer
112 and the conductive layer 113. For ease of understanding,
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only the composite conductive line 135 is shown in FIG. 2,
and the remaining composite conductive lines and
microstrip lines are omitted.

[0020] The composite conductive lines 135 includes a
microstrip 201, a microstrip 202, a stripline 203, a via 204
and a via 205. The microstrip 201 and the microstrip 202 are
disposed on the conductive layer 111. The stripline 203 is
disposed on the conductive layer 112. The via 204 and the
via 205 are disposed in the circuit board 110 and penetrate
through the conductive layer 111 to the conductive layer 114.
[0021] The microstrip 201 is configured to couple the pin
P7 to the via 204. The stripline 203 is configured to couple
the pin B7 to the via 205. The stripline 203 is coupled
between the via 204 and the via 205, and is coupled to the
microstrip 201 and the microstrip 202 through the via 204
and the via 205, respectively. In this configuration, the
composite conductive lines 135 transmits signals between
the pin P7 and the pin B7 sequentially through the microstrip
201, the via 204, the stripline 203, the via 205 and the
microstrip 202.

[0022] The conductive layer 111 has a ground pad 111g,
and the conductive layer 112 has a ground pad 112g. In the
top view, the stripline 203 overlaps with a portion of the
ground pad 111g, and the microstrip 201 and the microstrip
202 overlap with a portion of the ground pad 112g.

[0023] Based on similar arrangements, each of the com-
posite conductive lines 131-134 and 136 also includes the
microstrip 201, the microstrip 202, the stripline 203, the via
204 and the via 205, and the plurality of the microstrips 201
and the microstrips 202 also overlap with a portion of the
ground pad 112g, and the plurality of the striplines 203 also
overlap with a portion of ground pad 111g.

[0024] The circuit structure 100 further includes ground
vias VG1-VG2 penetrating through the conductive layers
111-114. The ground vias VG1-VG2 are configured to
couple the ground pad 111g to the ground pad 112g, so that
the ground pad 111g and the ground pad 112g, as a whole,
form a ground shielding to the composite conductive lines
131-136. In some embodiments, the conductive layer 113
includes a ground pad 113g, wherein the ground vias VG1-
VG2 are further configured to couple the ground pad 111g
and the ground pad 112g to the ground pad 113g, such that
the ground pad 111g, the ground pad 112g and the ground
pad 113g, as a whole form, form a ground shielding to the
composite conductive lines 131-136. In further embodiment,
the conductive layer 114 includes a ground pad 114g,
wherein the ground vias VG1-VG2 are further coupled to the
ground pad 111g, the ground pad 112g, the ground pad 113¢g
and the ground pad 114g, such that the ground pad 111g, the
ground pad 112g, the ground pad 113g and the ground pad
114g, as a whole, form a ground shielding to the composite
conductive lines 131-136. In some embodiments, the circuit
structure 100 further includes other ground vias, and the
present disclosure does not limit the number of the ground
vias. For example, other ground vias can be arranged
between the via 205 of the composite conductive lines 134
and 136.

[0025] In some embodiments, the ground vias VG1-VG2
are configured to decrease the coupling interference between
the neighboring via 204 and/or via 205. As shown in FIG. 1,
the ground via V(1 is disposed between the via 204 of the
composite conductive lines 135 and the via 204 of the
composite conductive lines 133, which is configured to
decrease the coupling interference between the via 204 of
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the composite conductive lines 135 and the via 204 of the
composite conductive lines 133.

[0026] In some conventional art, the vias are arranged
densely, which makes the coupling interference between the
vias higher. However, because of the dense arrangement of
vias, it is difficult to provide additional grounding vias
between them unless a larger wiring area is used. Compared
with the conventional art, the present disclosure chooses to
place the grounding vias VG1-VG2 between the vias 204
and/or vias 205 of the composite conductive lines 131-136.
Because the composite conductive lines 131-136 are
coupled to the outer pins P3-P6 of the ball grid array,
compared to the microstrips 121-122 connected to the inner
pins P1-P2; the composite conductive lines 131-136 can
have more wiring area to be used, and it is also easier to
arrange additional grounding vias VG1-VG2. In the con-
figuration of the present disclosure, even with grounding
vias VG1-V(G2, the composite conductive lines 131-136 do
not need to occupy additional wiring area.

[0027] Reference is made to FIG. 3. FIG. 3 is a schematic
side view illustrating a circuit system 10 according to some
other embodiments of the present disclosure. The microstrip
201, the microstrip 202, the via 204 and the via 205 of the
composite conductive lines 135 in FIG. 3 are the same as the
embodiments shown in FIG. 2, except that the stripline 203
is disposed on the conductive layer 113. The conductive
layer 114 includes a ground pad 114g, and the stripline 203
in FIG. 3 overlaps with a portion of the ground pad 112g and
the ground pad 114g in the top view. The ground vias
VG1-VG2 are configured to couple the ground pad 112g, the
ground pad 113g and the ground pad 114g, such that the
ground pad 112g, the ground pad 113g and the ground pad
114g, as a whole, form a ground shielding to the composite
conductive lines 135.

[0028] As could be appreciated that in FIG. 3, the com-
posite conductive lines 135 is only used as an illustrative
example, and the present disclosure is not limited thereto.
Any of the composite conductive lines 131-136 can be
arranged following the embodiments in FIG. 3.

[0029] In some embodiments, the circuit structure 100
includes composite conductive lines 137-138. The compos-
ite conductive lines 137-138 are respectively coupled to
outer pin P15-P16 in the back line of the ball grid array of
the first transceiving circuit 11. In some embodiments, the
composite conductive lines 137-138 can be arranged fol-
lowing the embodiments in FIG. 2 and/or FIG. 3.

[0030] The foregoing description briefly sets forth the
features of some embodiments of the present application so
that persons having ordinary skill in the art more fully
understand the various aspects of the disclosure of the
present application. It will be apparent to those having
ordinary skill in the art that they can easily use the disclosure
of the present application as a basis for designing or modi-
fying other processes and structures to achieve the same
purposes and/or benefits as the embodiments herein. It
should be understood by those having ordinary skill in the
art that these equivalent implementations still fall within the
spirit and scope of the disclosure of the present application
and that they may be subject to various variations, substi-
tutions, and alterations without departing from the spirit and
scope of the present disclosure.
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What is claimed is:

1. A circuit structure, configured to connect a first trans-
ceiving circuit and a second transceiving circuit, compris-
ing:

a circuit board, comprising a first conductive layer and a
second conductive layer arranged in layers, wherein the
first transceiving circuit and the second transceiving
circuit are disposed on the first conductive layer;

a first microstrip, disposed on the first conductive layer
and configured to couple a first pin of the first trans-
ceiving circuit to a second pin of the second transceiv-
ing circuit;

a second microstrip, disposed on the first conductive layer
and coupled to a third pin of the first transceiving
circuit;

a third microstrip, disposed on the first conductive layer
and coupled to a fourth pin of the second transceiving
circuit;

a first stripline, disposed on the second conductive layer;

a first via, penetrating through the first conductive layer
and the second conductive layer, and configured to
couple the second microstrip to the first stripline; and

a second via, penetrating through the first conductive
layer and the second conductive layer, and configured
to couple the third microstrip to the first stripline,

wherein the first pin is an inner pin of a front line of a ball
grid array of the first transceiving circuit, and the third
pin is an outer pin of the front line of the ball grid array
of the first transceiving circuit.

2. The circuit structure of claim 1, wherein the circuit
board further comprises a third conductive layer and a fourth
conductive layer, wherein the first conductive layer, the
second conductive layer, the third conductive layer and the
fourth conductive layer are laminated in sequence, wherein
a distance between the first conductive layer and the second
conductive layer is less than a distance between the second
conductive layer and the third conductive layer.

3. The circuit structure of claim 2, wherein the distance
between the first conductive layer and the second conductive
layer equals to a distance between the third conductive layer
and the fourth conductive layer.

4. The circuit structure of claim 2, further comprising:

a fourth microstrip, disposed on the first conductive layer;

a fifth microstrip, disposed on the first conductive layer;

a second stripline, disposed on the third conductive layer;

a third via, penetrating through the circuit board and
configured to couple the fourth microstrip to the second
stripline; and

a fourth via, penetrating through the circuit board and
configured to couple the fifth microstrip to the second
stripline.

5. The circuit structure of claim 4, wherein the fourth
microstrip is coupled to a fifth pin the first transceiving
circuit, and the fifth microstrip is coupled to a sixth pin of
the second transceiving circuit.

6. The circuit structure of claim 5, wherein the fifth pin is
the outer pin of the front line of the ball grid array of the first
transceiving circuit.

7. The circuit structure of claim 5, wherein the fifth pin is
an outer pin of a back line of the ball grid array of the first
transceiving circuit.

8. The circuit structure of claim 1, wherein the first
conductive layer comprises a first ground pad, and the
second conductive layer comprises a second ground pad,
wherein the first stripline overlaps a portion of the first
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ground pad in a top view, and the second microstrip overlaps
a portion of the second ground pad in the top view.

9. The circuit structure of claim 8, further comprising:

a fifth via, penetrating through the circuit board and
configured to couple the first ground pad and the
second ground pad.

10. The circuit structure of claim 9, wherein the fifth via,
the first ground pad and the second ground pad as a whole
form a ground shielding.

11. A circuit structure, connecting a control circuit and a
memory circuit, comprising:

a circuit board, comprising a first conductive layer and a
second conductive layer arranged in layers, wherein the
control circuit and the memory circuit are disposed on
the first conductive layer;

a plurality of first microstrips, disposed on the first
conductive layer and respectively coupling a plurality
of first pins of the control circuit to a plurality of second
pins of the memory circuit; and

a plurality of first composite conductive lines, respec-
tively coupling a plurality of third pins of the control
circuit to a plurality of fourth pins of the memory
circuit, wherein each of the plurality of first composite
conductive lines is disposed on the first conductive
layer and the second conductive layer,

wherein the plurality of first pins are inner pins of a front
line of a ball grid array of the control circuit, and the
plurality of third pins are outer pins of the front lines of
the ball grid array of the control circuit.

12. The circuit structure of claim 11, wherein the plurality

of first composite conductive lines comprise:

a plurality of second microstrips, disposed on the first
conductive layer and respectively coupled to the plu-
rality of third pins of the control circuit;

a plurality of third microstrips, disposed on the first
conductive layer and respectively coupled to the plu-
rality of fourth pins of the memory circuit;

a plurality of first striplines, disposed on the second
conductive layer;

a plurality of first vias, penetrating through the first
conductive layer and the second conductive layer and
configured to respectively couple the plurality of sec-
ond microstrips to the plurality of first striplines; and

a plurality of second via, penetrating through the first
conductive layer and the second conductive layer and
configured to respectively couple the plurality of third
microstrips to the plurality of first striplines.

13. The circuit structure of claim 11, wherein the circuit
board further comprises a third conductive layer and a fourth
conductive layer, wherein the first conductive layer, the
second conductive layer, the third conductive layer and the
fourth conductive layer are laminated in sequence, wherein
a distance between the first conductive layer and the second
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conductive layer is less than a distance between the second
conductive layer and the third conductive layer.

14. The circuit structure of claim 13, wherein the distance
between the first conductive layer and the second conductive
layer equals to a distance between the third conductive layer
and the fourth conductive layer.

15. The circuit structure of claim 13, further comprising:

a plurality of second composite conductive lines, respec-
tively coupling a plurality of fifth pins of the control
circuit to a plurality of sixth pins of the memory circuit,
wherein each of the plurality of second composite
conductive lines is disposed on the third conductive
layer and the first conductive layer.

16. The circuit structure of claim 15, wherein the plurality

of second composite conductive lines comprises:

a plurality of fourth microstrips, disposed on the first
conductive layer and respectively coupled to the plu-
rality of fifth pins of the control circuit;

a plurality of third microstrips, disposed on the first
conductive layer and respectively coupled to the plu-
rality of sixth pins of the memory circuit;

a plurality of second striplines, disposed on the third
conductive layer;

a plurality of third vias, penetrating through the first
conductive layer, the second conductive layer, the third
conductive layer and the fourth conductive layer, and
configured to respectively couple the plurality of fourth
microstrips to the plurality of second striplines; and

a plurality of fourth via, penetrating through the first
conductive layer, the second conductive layer, the third
conductive layer and the fourth conductive layer, and
configured to respectively couple the plurality of fifth
microstrip to the plurality of second striplines.

17. The circuit structure of claim 15, wherein the plurality
of fifth pins are the outer pins of the front line of the ball grid
array of the control circuit.

18. The circuit structure of claim 15, wherein the plurality
of fifth pins are outer pins of a back line of the ball grid array
of the control circuit.

19. The circuit structure of claim 11, wherein the first
conductive layer comprises a first ground pad, and the
second conductive layer comprises a second ground pad,
wherein each of the plurality of first striplines overlaps a
portion of the first ground pad in a top view, and each of the
plurality of second microstrips overlaps a portion of the
second ground pad in a top view.

20. The circuit structure of claim 19, further comprising:

a ground via, penetrating through the circuit board and
coupled to the first ground pad and the second ground
pad, wherein the ground via, the first ground pad and
the second ground pad as a whole form a ground
shielding.



