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(57) ABSTRACT 
The tuner Structure of the present invention includes: a 
circuit board on which electronic circuit components Such as 
transistors and resistors have been mounted; a chassis angle; 
and a Shield cover. In the tuner Structure, a feedthrough 
capacitor for inputting/outputting a power, a control Signal 
and the like is mounted to a metal plate disposed in parallel 
to the circuit board. 
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TUNER STRUCTURE AND CABLE MODEM 
TUNER USING THE SAME 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention: 
0002 The present invention generally relates to a so 
called “tuner” or a front end of a radio frequency (RF) 
receiver Section integrated into a television transmitter/ 
receiver or the like, and more particularly relates to a tuner 
Structure with a reduced thickness and a cable modem tuner 
using the Same. 
0003 2. Description of the Related Art: 
0004. An exemplary conventional tuner structure is 
shown in FIG. 18, from which a shield cover has been 
omitted. As shown in FIG. 18, a circuit board 50 formed by 
mounting various circuit components (the respective circuit 
components are not shown) including resistors, capacitors, 
coils and transistors on a printed circuit board is incorpo 
rated into a chassis angle 51 (or the sides of a chassis 
disposed vertically with respect to the circuit board 50) 
having a folded metal plate Structure. In general, a shield 
plate for isolating the internal circuits is also formed as an 
integral part of the chassis angle 51. A signal received 
through an antenna or the like is input through a connector 
52 mounted onto a side of the chassis angle 51. In addition, 
terminals are also provided for Supplying power, connecting 
control Signals and retrieving output Signals for the internal 
circuits. AS the terminals, capacitor-integrated terminals of a 
special type called “feedthrough capacitors (or feedthrough 
terminals)'53 are used. 
0005. A tuner generally has an oscillator circuit therein. 
AS a result, radio waves leak out of the tuner through the 
power Supply terminals thereof and the like, thereby causing 
unnecessary radiation. In addition, when a noise is received 
through the terminals of the tuner, the noise is adversely 
mixed into the output of the tuner So that the output Signal 
thereof is deteriorated. The feedthrough terminals (or 
feedthrough capacitors) 53 are provided for dealing with 
these problems. 
0006 The chassis angle 51, together with the shield 
cover, covers the body of the tuner and provides a Satisfac 
tory ground potential having a low impedance in an RF 
region. The feedthrough capacitor 53 has Such a croSS 
Sectional structure as that shown in FIG. 19. In the 
feedthrough capacitor 53, a terminal bar 53A extends 
through a dielectric 54 and an inner electrode 55 inside the 
dielectric 54 is satisfactorily electrically conductive with the 
terminal bar 53A via a solder layer 56 formed around the 
terminal bar 53A. On the other hand, an outer electrode 57 
of the dielectric 54 is satisfactorily electrically conductive 
with the chassis angle 51 via a solder connection 58. 
0007 FIGS. 20A and 20B respectively show a method 
for evaluating the grounding effects for a case of using a 
feedthrough capacitor 53 and a case of using a chip capacitor 
49 formed as a separate component. As shown in FIGS. 20A 
and 20B, the measurement is performed by connecting an 
RF signal Source 202 (having a signal Source impedance of 
50C2) to a level meter 204 (having a load impedance of 502), 
inserting a capacitor to be tested to between a Signal line and 
a ground therebetween, and Sweeping a frequency from 0 
GHz to 3 GHz. The capacitor is connected to a pair of 
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coaxial cables 48 having an impedance of 502 connected to 
the RF signal source 202 and the level meter 204, respec 
tively. 

0008 FIGS. 21A and 21B respectively show the mea 
Surement results for the case of using the feedthrough 
capacitor 53 and the case of using the chip capacitor 49. AS 
Seen from these figures, in the case of using the feedthrough 
capacitor 53, more Satisfactory attenuation characteristics 
are realized in the frequency region of about 0.5 GHz or 
higher. The reason is presumably as follows. Since the outer 
electrode 57 of the feedthrough capacitor 53 is directly 
connected to the chassis angle 51 of the tuner, no parasitic 
inductance is generated therebetween So that Satisfactory 
grounding effects are realized. 

0009. On the other hand, in the case where a capacitor 
formed as a separate component (e.g., the chip capacitor 49) 
is provided between a terminal and a ground instead of using 
the feedthrough capacitor 53, the same effects as those of the 
feedthrough capacitor 53 can be Surely attained in a low 
frequency region. However, Since a copper case pattern 
inevitably exits when the electrode of the chip capacitor 49 
is connected to a terminal or a ground and the capacitor 49 
itself has a metal electrode pattern therein, these patterns 
function as parasitic inductances. As a result, in a high 
frequency region (e.g., 0.5 GHz or higher) where the influ 
ence of these parasitic inductances is not negligible, 
expected attenuation characteristics cannot be attained. 
0010. The tuner may be mounted onto a main substrate 
64 either in a vertical mount fashion shown in FIGS. 22A 
and 22B or in a horizontal mount fashion shown in FIGS. 
23A and 23B. FIG. 22A is a plan view showing a side on 
which an input terminal or the connector 52 has been 
mounted, while FIG. 22B is a plan view showing the side 
orthogonal to the side shown in FIG. 22A. On the other 
hand, FIG. 23A is a plan view showing the side on which 
an input terminal or the connector 52 has been mounted, 
while FIG. 23B is a plan view showing the side orthogonal 
to the side shown in FIG. 23A. The horizontal mount 
fashion shown in FIGS. 23A and 23B is used for a case 
where the space in the direction vertical to the substrate 64 
on which the tuner is mounted is limited. For example, this 
type of mount is used for mounting a tuner onto an extended 
board of a personal computer. 

0011 FIG. 26 shows an exemplary internal structure of 
a conventional tuner Structure to be mounted onto a Substrate 
64 in the horizontal mount fashion shown in FIGS. 23A and 
23B. Chip components 60 and insert components 61 such as 
coils have been mounted onto a circuit board 50. A 
feedthrough capacitor 53 has been attached to a chassis 
angle 51 disposed vertically to the circuit board 50. The leg 
53a of the feedthrough capacitor 53 is folded at a right angle, 
thereby electrically and mechanically connecting the 
feedthrough capacitor 53 to the main substrate 64. The outer 
sides of the tuner are covered with shield covers 65 and the 
tuner is electrically and mechanically connected to the main 
substrate 64 via the leg 51a of the chassis angle 51. 
0012 Next, a representative wiring process for assem 
bling a tuner will be briefly described. 

0013 1) First, the chip components 60 and the insert 
components 61, Such as coils which have been provisionally 
adhered to the circuit board 50 inside the tuner, are con 
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nected by a flow Soldering method in which copper foil 
pattern surface of the circuit board 50 is immersed in a 
Solder tank filled with molten Solder. 

0014) 2) Second, the extra line portion of a reed line of 
each of the insert components 61 Such as coils is cut off. 
0015. 3) Finally, the circuit board 50 is inserted into the 
chassis angle 51 to which the feedthrough capacitors 53 and 
the input connector 52 have been attached. Then, the circuit 
board 50 is connected to chassis angle 51, the terminals of 
the feedthrough capacitorS 53 are connected to the terminal 
of the input connector 52 by a similar flow soldering method 
to that described in 1). 
0016. However, a conventional tuner structure has the 
following problems. 

0017 For example, in the tuner structure of the horizontal 
mount type shown in FIGS. 23A and 23B, since the 
feedthrough capacitors 53 extend from a side of the chassis 
angle 51, the legs 53a thereof to be used as terminals are 
required to be folded. In the case of employing Such a tuner 
Structure, the following disadvantages cannot be prevented. 
0018) 1) Since the terminals 53a protrude from the chas 
sis angle 51, the area of the main substrate 64 required for 
mounting the tuner thereon is increased. 
0019 2) The terminals 53a protruding from the chassis 
angle 51 are so long that the positions of the terminals 53a 
possibly deviate because of the contact of the terminals 53a 
with Something during the fabrication process of the tuner, 
during the transportation of the tuner or during the process 
of mounting the tuner onto the main substrate 64. Once the 
positions of the terminals 53a have deviated, it becomes 
difficult to mount the tuner onto the main Substrate 64. In 
order to prevent Such a deviation, it is necessary to provide 
a member for retaining the terminals 53a, thereby partially 
increasing the costs. 
0020 3) When the feedthrough capacitors 53 are pro 
Vided So as to protrude from a side of the chassis angle 51, 
an additional horizontal Space should be reserved therefor. 
Since the Space is added to the Space reserved for a pawl for 
engaging the shield cover 65 with the chassis angle 51, the 
thickness of the tuner cannot be designed to be thin. 
0021 Furthermore, even if the problems about the ter 
minals can be Solved by any means, when a tuner uses a 
coaxial connector for connecting an input Signal to the tuner, 
the size itself of the coaxial connector prevents the thickneSS 
of the tuner from being reduced. The Size of a connector is 
Standardized for convenience of general users. Thus, a tuner 
with a reduced thickness cannot be realized because of the 
limitation on the Size of the connector. In other words, a 
connector of a special type having a reduced size cannot be 
used for reducing the thickness of a tuner. 
0022. In Japan, the United States and other countries, an 
input connector called an “F-type connector (or F contact 
tap)" is used as shown in FIG. 24. In FIG. 24, the size of 
the F-type connector 240 is defined as follows: the outer 
diameter of the threaded portion 66 is defined to be 9.4 mmqp 
and the outer diameter of the Surface 68 to be contacted with 
the side of the chassis angle 5111.0 mm). Thus, it is difficult 
to obtain a tuner Structure having a thickneSS Smaller than 
the outer diameter of 11.0 mm) of the surface 68 to be 
contacted with the side of the chassis angle 51. 
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0023 FIG.25 is a plan view of a tuner structure to which 
a conventional F-type connector 240 has been mounted. In 
FIG. 25, the reference numeral 65 denotes an upper and a 
lower Shield cover; 53 denotes a feedthrough capacitor; and 
51 denotes a chassis angle. When the thicknesses of the 
chassis angle 51 and the tuner are denoted by C and D, 
respectively, the following relationship is Satisfied as shown 
in FIG. 25: 

0024 (Outer diameter of the surface 68 of the F-type 
connector 240 to be contacted with the side of chassis angle 
51: 11.0 mmq)<(Thickness C of the chassis angle 
51)<(Thickness D of the tuner). 
0025 For example, the thickness C and D are set at the 
following Specific values: 

0026 C=about 12.3 mm to about 12.9 mm 
0027 D=about 14.0 mm to about 17.0 mm 

0028. The thickness C of the chassis angle 51 is designed 
to be larger than the outer diameter of the input connector 
240 So as to Secure the mounting Strength of the input 
connector 240. Since a relatively thick coaxial cable is 
generally connected to the input connector 240, an input 
connector 240 having a weak mechanical Strength is likely 
to deform the chassis angle 51. Furthermore, a drawing (for 
inflating the shield covers 65 and the like) is required to be 
performed So as to Secure a Sufficient Strength for the shield 
covers 65 themselves and to Surely engage inner Shield 
plates (partition plates) of the chassis angle 51 with the 
Shield covers 65 via pawls. Thus, the thickness of the tuner 
Structure should also be increased because of the drawing 
and becomes rather larger than that of the input connector 
240. 

0029. A conventional tuner structure and a cable modem 
tuner using the same have the following problems. 
0030) 1) Downsizing a tuner structure 
0031 Since a cable modem is used as a peripheral 
component of a personal computer, Such a modem is 
required to be downsized. However, since it is difficult to 
reduce the thickness of a tuner, the shape of a tuner should 
be modified. 

0032 2) Improving the strength of a chassis of a tuner 
Structure 

0033. An F-type contact tap is used as an input terminal 
of a cable modem. When a coaxial cable is connected to the 
F-type contact tap, a load of 20 kg or more is applied to the 
F-type contact tap So that the chassis, to which the tuner 
input terminal is Secured, is required to have a Strength 
Sufficiently Strong to bear Such a heavy load. 
0034 3) Improving the shielding effects of a cable 
modem tuner 

0035 A cable modem tuner should be connected to a 
cable line as a CATV appliance Such that other equipment 
(Such as a set top converter) is not affected by a spurious 
disturbance. Thus, as compared with a conventional TV 
tuner, the Spurious level at the input terminal thereof should 
be improved. 

0036 Moreover, though a cable modem tuner to which a 
duplexor circuit has been integrated can bidirectionally 
transmit and receive data, a conventional TV tuner has no 
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function of mixing an upstream Signal and thus a duplexor 
circuit must be additionally provided therefor. When such a 
circuit is added, the filter thereof must be shielded. 

0037. Furthermore, since a cable modem tuner is a 
peripheral component of a personal computer, the tuner is 
disposed in the vicinity of the personal computer in most 
cases. AS the cable modem is frequently exposed to digital 
noises generated from the personal computer, it is necessary 
to take Some measures against the incoming disturbance 
Signals. 

SUMMARY OF THE INVENTION 

0.038 According to the present invention, a tuner struc 
ture including a circuit board on which electronic circuit 
components Such as transistors and resistors have been 
mounted, a chassis angle, and a shield cover is provided. In 
the tuner Structure, a feedthrough capacitor for inputting/ 
outputting a power, a control Signal and the like is mounted 
to a metal plate disposed in parallel to the circuit board. 
0039. In one embodiment, the metal plate to which the 
feedthrough capacitor is mounted has been Subjected to 
mechanical processing. 
0040. In another embodiment, the feedthrough capacitor 
is mounted to a metal ground plate provided Separately from 
the chassis angle. 
0041. In still another embodiment, the metal ground plate 
has a box shape. 

0042. In still another embodiment, the chassis angle is 
formed by assembling a metal plate to which an input 
connector is mounted into another folded metal plate. 
0043. In still another embodiment, the metal plate to 
which the input connector is mounted has a portion having 
an increased width. 

0044) In still another embodiment, the metal plate to 
which the input connector is mounted has a plurality of Small 
holes. 

0.045 According to another aspect of the present inven 
tion, a tuner Structure including a circuit board on which 
electronic circuit components Such as transistors and resis 
tors have been mounted, a chassis angle, and a shield cover 
is provided. In the tuner Structure, a pin header for inputting/ 
outputting a power, a control Signal and the like is mounted 
to a metal plate disposed in parallel to the circuit board. 
0.046 According to still another aspect of the present 
invention, a tuner Structure including: a circuit board on 
which electronic circuit components Such as transistors, 
resistors and feedthrough capacitors have been mounted; a 
chassis angle including a pair of Shorter chassis Sides, a pair 
of longer chassis Sides and a central chassis angle plane; a 
Shield cover, and an input connector is provided. In the tuner 
Structure, when an outer diameter of a Surface of the input 
connector to be contacted with one of the pair of Shorter 
chassis Sides of the chassis angle and a thickness of the 
chassis angle are denoted by A and B, respectively, a 
relationship A>B is satisfied. 

0047. In one embodiment, said one of the pair of shorter 
chassis Sides of the chassis angle to which the input con 
nector is mounted, is provided with ejected and drawn 
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portions, and outwardly drawn portions around an outer 
circumference of a hole for inserting the input connector 
thereto. 

0048. In another embodiment, each of the pair of longer 
chassis Sides of the chassis angle is provided with ejected 
and drawn portions and extruded pawl portions, thereby 
forming a mechanism for retaining the circuit board. 
0049. In still another embodiment, the tuner structure 
further includes a mechanism for mounting the feedthrough 
capacitors onto the circuit board from inside of the chassis 
angle. 

0050. In still another embodiment, a notched portion is 
provided for the Shield cover So as to come into contact with 
one of the outwardly drawn portions of the shorter chassis 
Side of the chassis angle to which the input connector is 
mounted. 

0051. In still another embodiment, the pair of shorter 
chassis Sides, the pair of longer chassis Sides and the central 
chassis angle plane of the chassis angle are formed by 
processing a single metallic flat plate. 
0052 According to still another aspect of the present 
invention, a cable modem tuner is provided. The cable 
modem tuner includes a tuner Structure including: a circuit 
board on which electronic circuit components Such as tran 
Sistors, resistors and feedthrough capacitors have been 
mounted; a chassis angle including a pair of shorter chassis 
Sides, a pair of longer chassis Sides and a central chassis 
angle plane; a shield cover, and an input connector, an outer 
diameter A of a Surface of the input connector to be 
contacted with one of the pair of shorter chassis sides of the 
chassis angle being larger than a thickness B of the chassis 
angle. The cable modem tuner further includes: radio fre 
quency amplifier input tuner circuits corresponding to 
respectively different frequency bands, radio frequency 
amplifiers, radio frequency amplifier output tuner circuits, 
frequency converter circuits, local oscillator circuits, an 
intermediate frequency amplifier circuit; an SAW filter cir 
cuit; an intermediate frequency amplifier circuit as a post 
Stage amplifier circuit; and PLL Selector circuits. 
0053 Thus, the invention described herein makes pos 
Sible the advantages of (1) providing a tuner structure having 
a reduced thickneSS and occupying a Smaller area on a main 
Substrate when the tuner Structure is mounted thereon and 
(2) providing a cable modem tuner using the same. 
0054 These and other advantages of the present inven 
tion will become apparent to those skilled in the art upon 
reading and understanding the following detailed descrip 
tion with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0055 FIG. 1 is a schematic cross-sectional view of a 
tuner Structure using a feedthrough capacitor in a first 
example of the present invention. 
0056 FIG. 2 is a plan view showing a side of a tuner 
Structure using a feedthrough capacitor in a Second example 
of the present invention, to which side an input connector 
has been mounted. 

0057 FIG. 3 is a schematic cross-sectional view of a 
tuner Structure in a third example of the present invention, 
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in which the feedthrough capacitor 4 is attached to a 
mechanically processed and inwardly concave metal plate. 

0.058 FIGS. 4A and 4B are views for illustrating a tuner 
structure in a fourth example of the present invention: FIG. 
4A is a perspective view of a metal ground plate 12 to which 
the feedthrough capacitors 4 are attached; and FIG. 4B is a 
Schematic cross-sectional view of the tuner Structure to 
which the metal ground plate 12 has been incorporated. 

0059 FIG. 5 is a schematic cross-sectional view of a 
tuner Structure in a fifth example of the present invention, in 
which the metal ground plate 12 has been disposed in 
contact with the chassis angle 8. 

0060 FIGS. 6A and 6B are views for illustrating a tuner 
structure in a sixth example of the present invention: FIG. 
6A is a perspective view of a box-shaped metal ground plate 
14 to which the feedthrough capacitors 4 are attached; and 
FIG. 6B is a schematic cross-sectional view of the tuner 
Structure to which the box-shaped metal ground plate 14 has 
been incorporated. 

0061 FIG. 7 is an exploded perspective view of a chassis 
angle which is used for a tuner Structure in a Seventh 
example of the present invention and has been designed in 
View of the size limitation given by a coaxial connector or 
the input connector upon the chassis angle. 

0062 FIGS. 8A and 8B are views for illustrating a tuner 
structure in an eighth example of the present invention: FIG. 
8A is a perspective view of a metal plate 20 for mounting the 
input connector thereto, for which plate a hole 21 for 
mounting the input connector therethrough, holes 22 for 
engaging the plate 20 with the chassis angle 18 and a 
plurality of solder-absorbing holes (small holes) 23 have 
been provided; and FIG. 8B is a schematic perspective view 
of the tuner structure to which the metal plate 20 has been 
attached. 

0063 FIGS. 9A and 9B are views for illustrating a tuner 
Structure using a pin header in a ninth example of the present 
invention: FIG. 9A is a perspective view of the pin header 
25; and FIG. 9B is a schematic cross-sectional view of the 
tuner Structure using the pin header 25. 
0064 FIGS. 10A through 10C show the external appear 
ance of a tuner Structure in the tenth example of the present 
invention, to which an F-type connector and a shield cover 
have been attached: FIG. 10A is a plan view of the tuner 
structure; FIG. 10B is a side view of a longer side thereof; 
and FIG. 10C is a side view of a shorter side thereof. 

0065 FIGS. 11A through 11D show an assembled chas 
sis angle of the tuner Structure in the tenth example of the 
present invention: FIG. 11A is a side view of a shorter 
chassis side 111, FIG. 11B is a plan view of the folded 
chassis angle or a central chassis angle plane 115; FIG. 11C 
is a side view of a longer chassisside 113; and FIG. 11D is 
a side view of a shorter chassis side 112. 

0.066 FIG. 12 is a plan view of an unfolded chassis angle 
of the tuner Structure in the tenth example of the present 
invention. 

0067 FIGS. 13A through 13C illustrate how a circuit 
board is incorporated into the tuner Structure in the tenth 
example of the present invention: FIG. 13A is a plan view 
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viewed from the longer chassis side 113; FIG. 13B is a 
cross-sectional view thereof; and FIG. 13C is a plan view 
thereof. 

0068 FIGS. 14A through 14C illustrate a structure for 
mounting an F-type connector onto the tuner Structure in the 
tenth example of the present invention and how the caulking 
is performed: FIG. 14A is a side cross-sectional view 
showing a structure for mounting the F-type connector; 
FIG. 14B is a vertical cross-sectional view illustrating the 
caulking of the F-type connector; and FIG. 14C is a partial 
enlarged view of FIG. 14B. 
0069 FIG. 15 is a side cross-sectional view for illustrat 
ing a structure for mounting a feedthrough capacitor onto the 
tuner Structure in the tenth example of the present invention. 
0070 FIGS. 16A and 16B are side views illustrating 
various shapes of partition plates to be provided onto the 
central chassis angle plane 115 during the assembly of the 
tuner Structure in the tenth example of the present invention: 
FIG. 16A are side views showing only the shapes of the 
partition plates; and FIG. 16B are side views illustrating the 
positional relationships between the circuit board and the 
partition plates in various shapes. 
0071 FIGS. 17A and 17B illustrate an exemplary cable 
modem tuner in the eleventh example of the present inven 
tion, to which the tuner Structure in the tenth example of the 
present invention has been applied: FIG. 17A is a block 
diagram of an electric circuit components formed in the 
cable modem tuner; and FIG. 17B is a plan view showing 
the arrangement of the respective electric circuit compo 
nents shown in FIG. 17A in the tuner structure. 

0072 FIG. 18 is a perspective view of a conventional 
tuner Structure. 

0073 FIG. 19 is a schematic cross-sectional view of a 
feedthrough capacitor. 

0074 FIGS. 20A and 20B are respective schematic 
representations showing a method for evaluating the ground 
ing effects for a case of using a feedthrough capacitor and a 
case of using a chip capacitor formed as a separate compo 
nent. 

0075 FIGS. 21A and 21B are respective graphs showing 
the measurement results representing the grounding effects 
for the case of using the feedthrough capacitor and the case 
of using the chip capacitor as a separate component. 
0.076 FIGS. 22A and 22B are views illustrating how a 
tuner is mounted onto a main substrate: FIG. 22A is a plan 
View showing a side, to which an input terminal has been 
attached, of a tuner Structure to be mounted onto the main 
substrate in a vertical mount fashion; and FIG.22B is a plan 
view showing the side orthogonal to the side shown in FIG. 
22A. 

0.077 FIGS. 23A and 23B are views illustrating how a 
tuner is mounted onto a main substrate: FIG. 23A is a plan 
View showing a side, to which an input terminal has been 
attached, of a tuner Structure to be mounted onto the main 
Substrate in a horizontal mount fashion; and FIG. 23B is a 
plan view showing the Side orthogonal to the Side shown in 
FIG. 23A. 

0078 
nectOr. 

FIG. 24 is a perspective view of an F-type con 
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007.9 FIG. 25 is a plan view of a conventional tuner 
Structure using the F-type connector. 
0080 FIG. 26 is a schematic cross-sectional view of a 
conventional tuner Structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0081. Hereinafter, the present invention will be described 
by way of illustrative examples with reference to the accom 
panying drawings. 

EXAMPLE 1. 

0082 FIG. 1 is a schematic cross-sectional view showing 
the internal Structure of a tuner Structure using a feedthrough 
capacitor in a first example of the present invention. Chip 
components 2 and insert components 3 Such as coils have 
been mounted onto a circuit board 1. A feedthrough capaci 
tor 4 is vertically mounted through the circuit board 1 and is 
mounted through a metal plate 5 disposed in parallel to the 
circuit board 1 So as to extend through the circuit board 1 and 
the metal plate 5 to reach a main substrate 6. On the other 
hand, the body 7 of the tuner is electrically and mechanically 
connected to the main Substrate 6 via legs 8a of a chassis 
angle 8. An upper and lower shield cover 9 are secured to the 
outer Surfaces of the tuner. Since a feedthrough capacitor 4 
is used, a tuner having Satisfactory RF characteristics and a 
reduced thickness can be realized. 

EXAMPLE 2 

0.083 FIG. 2 is a plan view showing a side, to which an 
input connector has been mounted, of a tuner Structure using 
an F-type connector. In FIG. 2, the reference numeral 10 
denotes the input (F-type) connector; 9 denotes shield cov 
ers, 4 denotes a feedthrough capacitor; 8 denotes a chassis 
angle, and 8a denotes legs of the chassis angle 8. When the 
thicknesses of the chassis angle 8 and the tuner are denoted 
by C and D, respectively, the following relationship is 
Satisfied as shown in FIG. 2: 

0084 (Thickness C of the chassis angle 8)<(Thickness D 
of tuner) 
0085 For example, the thickness C and D are set at the 
following Specific values: 

0086) C=about 8.9 mm to about 9.5 mm 
0.087 Ds about 11.5 mm 

0088. Thus, the thickness C of the chassis angle 8 is 
Smaller than the diameter of a Surface of the F-type con 
nector 10 (11.0 mm) to be contacted with the chassis angle 
8. 

EXAMPLE 3 

0089 FIG. 3 is a schematic cross-sectional view showing 
the internal Structure of a tuner Structure using a feedthrough 
capacitor in a third example of the present invention. The 
third example is different from the first example shown in 
FIG. 1 in that a metal plate 11 is formed by (mechanically) 
processing the metal plate 5 through which the feedthrough 
capacitor 4 is mounted Such that the metal plate 11 becomes 
inwardly (i.e., toward the surface of the circuit board 1 
which the metal plate 11 faces) concave. As shown in FIG. 
3, chip components 2 and insert components 3 Such as coils 
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have been mounted onto a circuit board 1. A feedthrough 
capacitor 4 is vertically mounted through the circuit board 1 
and is mounted through the metal plate 11 disposed in 
parallel and inwardly concave with respect to the circuit 
board 1 so as to extend through the circuit board 1 and the 
metal plate 11 to reach a main substrate 6. On the other hand, 
the body 7 of the tuner is electrically and mechanically 
connected to the main Substrate 6 via legs 8a of a chassis 
angle 8. An upper and lower shield cover 9 are secured to the 
outer Surfaces of the tuner. Since a feedthrough capacitor 4 
is used, a tuner having Satisfactory RF characteristics and a 
further reduced thickneSS can be realized. 

0090 Specifically, the metal plate 11 is made inwardly 
concave by about 1 mm to about 2 mm, thereby improving 
the mechanical Strength of the plate 11 and further reducing 
the distance between the upper and the lower shield covers 
9 or the thickness of the tuner. 

EXAMPLE 4 

0091 FIGS. 4A and 4B show a tuner structure in a fourth 
example of the present invention. Though the feedthrough 
capacitor 4 is mounted on the metal plate 11 mechanically 
processed to be inwardly concave in the third example 
shown FIG. 3, a metal ground plate 12 is separately pro 
vided in this fourth example. FIG. 4A is a perspective view 
of Such a metal ground plate 12 to which the feedthrough 
capacitors 4 are mounted. The metal ground plate 12 is 
electrically and mechanically connected to the circuit board 
1 via legs 12a of the metal ground plate 12. The reference 
numeral 13 denotes insertion holes into which the 
feedthrough capacitors 4 are inserted and mounted. The 
metal ground plate 12 is electrically connected to the chassis 
angle 8 via the wires of the circuit board 1. 
0092 FIG. 4B is a schematic cross-sectional view of the 
tuner Structure to which the metal ground plate 12 has been 
incorporated. As shown in FIG. 4B, chip components 2 and 
insert components 3 Such as coils have been mounted to the 
circuit board 1. The feedthrough capacitor 4 is vertically 
mounted through the circuit board 1 and the metal ground 
plate 12 is disposed in parallel to the circuit board 1. The 
feedthrough capacitor 4 is inserted into the insertion hole 13 
of the metal ground plate 12 and one end of the feedthrough 
capacitor 4 reaches the main Substrate 6 So as to be electri 
cally and mechanically connected to the main Substrate 6. 
On the other hand, the body 7 of the tuner is electrically and 
mechanically connected to the main Substrate 6 via legS 8a 
of a chassis angle 8. An upper and lower Shield cover 9 are 
Secured to the outer Surfaces of the tuner. Since a 
feedthrough capacitor 4 is used, a tuner having Satisfactory 
RF characteristics and a further reduced thickness can be 
realized. In this example, Since the ground of the circuits (on 
the circuit board 1) is directly connected to the feedthrough 
capacitors 4, a parasitic inductance to be generated can be 
reduced So that the attenuation is improved. 

EXAMPLE 5 

0093 FIG. 5 shows a tuner structure in a fifth example of 
the present invention, which is a variant of the example 
shown in FIGS. 4A and 4B. In this fifth example, the metal 
ground plate 12 is electrically and mechanically connected 
to the circuit board 1 and is provided So as to be in contact 
with the chassis angle 8. Such a structure not only increases 



US 2001/0048593 A1 

the mechanical Strength of the plate 12 but also Secures a 
more Satisfactory ground potential more easily and a low 
impedance in an RF region. In FIG. 5, the reference numeral 
1 denotes a circuit board; 2 denotes chip components; 3 
denotes insert components Such as coils, 4 denotes a 
feedthrough capacitor; 6 denotes a main Substrate; 8 denotes 
a chassis angle; and 9 denotes an upper and a low shield 
cover. The metal ground plate 12 to which the feedthrough 
capacitor 4 is mounted is disposed in parallel to the circuit 
board 1. Since a feedthrough capacitor 4 is used, a tuner 
having Satisfactory RF characteristics and a further reduced 
thickneSS can be realized. In this example, Since the metal 
ground plate 12 is in contact with the chassis angle 8, the 
ground of the main Substrate 6 is Satisfactorily in contact 
with the ground of the circuit board 1 via the legs 8a of the 
chassis angle 8 So that the parasitic inductance is reduced. 

EXAMPLE 6 

0094 FIGS. 6A and 6B show a tuner structure in a sixth 
example of the present invention. Though the feedthrough 
capacitor 4 is mounted on a separately provided metal 
ground plate 12 in the fourth example shown in FIGS. 4A 
and 4B, the metal ground plate 12 is formed in a box shape 
in this sixth example (hereinafter, Such a metal ground plate 
will be referred to as a box-shaped metal ground plate 14). 
FIG. 6A is a perspective view of such a box-shaped metal 
ground plate 14 to which the feedthrough capacitors 4 are 
mounted. The metal ground plate 14 is electrically and 
mechanically connected to the circuit board 1 via legs 14a 
of the box-shaped metal ground plate 14. The reference 
numeral 13 denotes insertion holes to which the feedthrough 
capacitors 4 are inserted and mounted. The box-shaped 
metal ground plate 14 is electrically connected to the chassis 
angle 8 via the wires of the circuit board 1. 

0.095 FIG. 6B is a schematic cross-sectional view of the 
tuner Structure to which the box-shaped metal ground plate 
14 has been incorporated. As shown in FIG. 6B, chip 
components 2 and insert components 3 Such as coils have 
been mounted onto the circuit board 1. The feedthrough 
capacitor 4 is vertically mounted through the circuit board 1 
and the box-shaped metal ground plate 14 is disposed in 
parallel to the circuit board 1. The feedthrough capacitor 4 
is inserted into a corresponding insertion hole 13 of the 
box-shaped metal ground plate 14 and one end of the 
feedthrough capacitor 4 reaches the main Substrate 6 So as to 
be electrically and mechanically connected to the main 
substrate 6. On the other hand, the body 7 of the tuner is 
electrically and mechanically connected to the main Sub 
Strate 6 via legs 8a of a chassis angle 8. An upper and lower 
shield cover 9 are secured to the outer Surfaces of the tuner. 
Since the metal ground plate 14 has a box shape, various 
components can be disposed inside the box-shaped metal 
ground plate 14. Thus, the box-shaped metal ground plate 14 
can also function as a Shield case. In addition, as shown in 
FIG. 6B, a pawl 28 is provided for the upper shield cover 
9 Such that the pawl 28 comes into strong contact with the 
box-shaped metal ground plate 14 by means of the Spring 
preSSure of the Shield cover 9. As a result, the grounding 
effects of the metal ground plate 14 can be enhanced. Since 
a feedthrough capacitor 4 is used, a tuner having Satisfactory 
RF characteristics and a further reduced thickness can be 
realized. In this example, the components inside with the 
Shield case or the box-shaped metal ground plate 14 can be 
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Sealed therein. Thus, even when an oscillator is provided 
therein, the radiation waves thereof do not leak out of the 
tuner. 

EXAMPLE 7 

0096 FIG. 7 shows a tuner structure in a seventh 
example of the present invention which has been designed in 
View of the limitations given by the size of a coaxial 
connector. More specifically, in this Seventh example, a side 
15 to which an input connector is mounted is removed (or 
Separately formed) from a chassis angle 18 in order to reduce 
the thickness of the chassis angle and thereby reduce the 
total thickness of the tuner. That is to Say, the tuner Structure 
of the Seventh example has a structure in which the chassis 
angle is obtained by assembling a metal plate 15 to which 
the input connector is mounted into the other parts of the 
chassis angle 18. In addition, the metal plate 15 to which the 
input connector is mounted has a portion with an increased 
width. 

0097 However, the mechanical strength of the assembled 
chassis angle cannot be Sufficiently retained once the input 
connector is attached to the metal plate 15. The upper and 
lower end portions of the metal plate 15, to which the input 
connector is mounted, are provided with folded portions 
formed by a drawing. When the metal plate 15 for mounting 
the input connector thereto is provided Separately from the 
chassis angle 18 in this way, the following advantages can 
be attained: the material and the thickness of the chassis 
angle can be arbitrarily Selected; an arbitrary drawing can be 
performed at a desired folding Size; the input connector can 
be mounted onto an arbitrary position on the metal plate 15, 
the flexibility in design is greater; and an optimum metal 
plate can be used as the metal plate 15 for mounting the input 
connector thereon. In this example, the metal plate 15 for 
mounting the input connector thereto is made of a tin-plated 
Steel plate having a thickness of about 0.6 mm. 
0098. As shown in FIG. 7, a metal processed plate or the 
metal plate 15 for mounting the input connector thereto is 
provided. The metal plate 15 has a hole 16 through which the 
input connector is mounted and holes 17 through which the 
metal plate 15 is engaged with and assembled onto the 
chassis angle 18. The metal plate 15 is assembled with the 
chassis angle 18 via the holes 17, thereby forming a chassis 
case. In FIG. 7, the reference numeral 19 denotes partition 
plates for improving the Shielding effects. When the chassis 
case is assembled, the appearance thereof becomes the same 
as that shown in FIG. 2. 

EXAMPLE 8 

0099 FIGS. 8A and 8B show a tuner structure in an 
eighth example of the present invention, which is a variant 
of the example shown in FIG. 7. As shown in FIG. 8A, a 
metal plate 20 for mounting the input connector thereon is 
provided not only with a hole 21 through which the input 
connector is mounted and holes 22 through which the plate 
20 is engaged with the chassis angle 18, but also with 
multiple small holes 23 for absorbing solder therethrough 
(hereinafter, such holes will be referred to as “solder 
absorbing holes”). The solder-absorbing holes 23 are often 
provided on the side of the metal plate 20 which is to be 
dipped in Solder. A chassis case is formed by assembling the 
metal plate 20 into the chassis angle 18. In FIG. 8B, the 
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reference numeral 19 denotes partition plates for improving 
the shielding effects. By providing the multiple small holes 
23 for one of the drawn sides of the metal plate 20 which is 
to be dipped in solder, the external size of the metal plate 20 
can be prevented from being unsuitable Since the Solder does 
not collect on the metal plate 20 but is absorbed through the 
holes 23. 

0100 FIG. 8B is a perspective view of the chassis case 
to which the input connector has been mounted. In Japan, the 
United States and other countries, a so-called “F-type' input 
connector is used. The F-type input connector has a threaded 
portion on the outer circumference thereof. The threaded 
portion is usually fastened to and Secured with the chassis of 
a tuner-integrated receiver via a nut. In FIG. 8B, a chassis 
case is formed by assembling the metal plate 20 into the 
chassis angle 18. In FIG. 8B, the reference numeral 19 
denotes partition plates for improving the Shielding effects 
and 24 denotes an input connector (e.g., an F-type input 
connector). 
0101. As shown in FIG. 8B, the metal plate 20 for 
mounting the input connector thereto has many folded 
portions. When a tuner is assembled, the metal plate 20 is 
Subjected to a flow Solder process Step. In general, the Solder 
is likely to collect on and be adhered to the folded portions 
during this process Step. As a result, the thickness of the 
tuner case is increased because of the adhered Solder and the 
Size precision of the tuner case often cannot be kept. 
However, since the multiple solder-absorbing holes 23 are 
provided for the folded portions of the metal plate 20 for 
mounting the input connector thereto, the Solder is absorbed 
therethrough and the size precision of the tuner case can be 
maintained. 

0102 Moreover, the width of the portion of the metal 
plate 20 for mounting the input connector thereto is required 
to be a little larger than the Size of the nut used for fastening 
the input connector 24. The reason is as follows. The torque 
generated when the input connector 24 is fastened with the 
nut or when the input connector 24 is fastened with an 
antenna cable connector is large. Thus, the chassis angle is 
likely to be deformed if the width of the chassis angle of the 
tuner is decreased and the margin size of the chassis angle 
except for the Size of the input connector is Small. 

EXAMPLE 9 

0103 FIGS. 9A and 9B show a tuner structure in a ninth 
example of the present invention, showing an implentation 
for realizing a tuner with a reduced thickness in which a 
commonly used terminal called a "pin header' having no 
capacitor function is provided instead of a feedthrough 
capacitor. FIG. 9A is a perspective view of the pin header 
25 in which header pins 26 are held by a holding member 27 
made of a resin via a predetermined gap therebetween. FIG. 
9B is a schematic cross-sectional view of a tuner structure 
using the pin header 25. 
0104. In the tuner structure of the ninth example of the 
present invention shown in FIG. 9B, chip components 2, a 
chip capacitor 2a and insert components 3 Such as coils have 
been mounted onto a circuit board 1. The pin header 25 is 
disposed vertically with respect to the circuit board 1 and 
extends through the metal plate 5 disposed in parallel to the 
circuit board 1 to be directly mounted onto the main Sub 
Strate 6. Moreover, the tuner is electrically and mechanically 
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connected to the main substrate 6 via the legs 8a of the 
chassis angle 8. The reference numeral 9 denotes shield 
COWCS. 

0105 The ninth example using the pin header 25 can 
eliminate conventional mechanical disadvantages. However, 
even when a capacitor is connected between a terminal and 
a ground, the electrical performance of the pin header 25 is 
inferior to that of a feedthrough capacitor in respect of the 
radio frequency characteristics. More Specifically, an RF 
Signal is more likely to leak from the terminal and the ability 
of the pin header 25 for preventing the external disturbance 
is inferior to that of a feedthrough capacitor. Thus, Such a pin 
header 25 is used for a tuner applicable to a particular 
frequency. 

EXAMPLE 10 

0106 FIG. 12 is a plan view of an unfolded chassis angle 
of a tuner Structure in a tenth example of the present 
invention. As shown in FIG. 12, a single metal plate 110 for 
a chassis case includes the five regions of two shorter 
chassis sides 111 and 112, two longer chassissides 113 and 
114; and a central chassis angle plane 115. In FIG. 12, the 
hatched regions are regions to be Stamped by a press 
working. A rectangular parallelepiped tuner Structure of the 
present invention is formed from the single metal plate 110 
for a chassis case by Subjecting a single metallic flat plate 
(having a thickness of about 0.6 mm) to various kinds of 
processing Such as press Working, drawing, ejection drawing 
and bending. 

0107 The shorter chassisside 111 will be described. The 
Shorter chassis Side 111 is a Side to which an input connector 
is mounted. In FIG. 12, the reference numeral 116 denotes 
a hole into which the input connector (an F-type connector 
or an F contact tap) is inserted and 117 and 118 denote 
ejected and drawn portions which have been processed So as 
to downwardly protrude from the plane of the shorter chassis 
side 111 (i.e., to vertically and downwardly protrude from 
the paper sheet). If these portions 117 and 118 are ejected 
and drawn So as to upwardly protrude from the plane of the 
Shorter chassis side 111 (i.e., to vertically and upwardly 
protrude from the paper sheet), when an F-type connector is 
fastened by gripping the annuli of the connector, then the 
portions 117 and 118 come into contact with a fastening jig 
So that the fastening cannot be performed Satisfactorily. In 
order to avoid such a situation, these portions 117 and 118 
are made to downwardly protrude from the shorter chassis 
side 111. Also, these ejected and drawn portions 117 and 118 
are formed in circular shapes around the hole 116 for 
inserting the input connector thereto, thereby increasing the 
mechanical Strength thereof. Furthermore, the circular 
ejected and drawn portion 117 is formed in a t shape from 
which two corns protrude, thereby further increasing the 
mechanical Strength thereof. Though the ejected and drawn 
portions 118 are formed in a short circular shape because the 
space thereof is limited, these portions 118 may also be 
formed in a similar at shape to that of the portion 117. 
0108) A pair of portions 119 provided above and below 
the outer circumference of the hole 116 for inserting the 
F-type connector thereto are outwardly drawn portions 
which are to be bent so as to vertically and downwardly 
protrude from the paper sheet and are to be Subjected to a 
drawing on the shoulder portions thereof. As will be 
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described later, the mechanical Strength of the chassis angle 
is increased by providing the outwardly drawn portions 119 
and the ejected and drawn portions 117 and 118. 
0109) A pair of stamped portions 120 and an extruded 
pawl portion 121 which are provided on the right side of the 
hole 116 for inserting the F-type connector thereto, together 
with a pair of extruded and drawn portions 122 provided on 
both sides of the extruded pawl portion 121, serve to retain 
a circuit board. A navel-shaped protruding portion 123 
(about 0.8 mm) provided at the center of the extruded pawl 
portion 121 Serves to SuppreSS the flow of Solder. A Stamped 
line 124 provided on the upper side of the extruded pawl 
potion 121 is a line Stamped by a mold having a clearance 
of Substantially Zero. 
0110. Furthermore, a pair of stamped portions 125 and 
126 in the left and right end portions of the shorter chassis 
Side 111 are provided to be respectively engaged with a pair 
of engageable protruding portions 127 and 128 of the longer 
chassis Sides 113 and 114, respectively, during the assembly 
of the tuner Structure and to form a rectangular parallelepi 
ped tuner Structure by a twisting. On the other hand, the 
other shorter chassis side 112 includes: two extruded pawl 
portions 129; two extruded and drawn portion 130; and two 
pairs of stamped portions 131 and 132. All of these portions 
function in the same way as the counterparts of the shorter 
chassis side 111. 

0111 Next, the longer chassisside 114 will be described. 
The longer chassis Side 114 not only becomes a part of the 
Shield case but also retains the circuit board because the 
longer chassis side 114 is provided with extruded pawl 
portions and extruded and drawn portions for retaining the 
circuit board. As shown in FIG. 12, stamped portions 133, 
an extruded pawl portion 134 and a pair of extruded and 
drawn portions 135, which are provided on both sides of the 
extruded pawl portion 134, serve to retain the circuit board. 
A navel-shaped protruding portion 136 (about 0.8 mm(p) 
provided at the center of the extruded pawl portion 134 
serves to suppress the flow of solder. A stamped line 137 on 
the upper side of the extruded pawl potion 134 is a line 
Stamped by a mold having a clearance of Substantially Zero. 
The function of the longer chassis side 114 for retaining the 
circuit board will be described in detail later with reference 
to FIGS. 13A to 13C. 

0112 Next, the central chassis angle plane 115 will be 
described. The central chassis angle plane 115 includes: nine 
holes for inserting feedthrough capacitors thereto; three 
partition plates disposed in parallel to the shorter chassis 
Sides 111 and 112, and a partition plate disposed vertically 
to the shorter chassis sides 111 and 112. These portions will 
be described in detail with reference to FIGS. 11A to 11D, 
15, 16A and 16B and 17A and 17B. 

0113 FIGS. 10A to 10C and 11A to 11D show a rect 
angular parallelepiped tuner Structure of the present inven 
tion formed by subjecting the single metal plate 110 for a 
chassis case shown in FIG. 12 to preSS working, drawing, 
ejection drawing, bending and the like. FIGS. 11A through 
11D show the chassis angle of the tuner structure of the 
present invention: FIG. 11A is a side view of the shorter 
chassis side 111, FIG. 11B is a plan view of the folded 
chassis angle; FIG. 11C is a side view of the longer chassis 
side 113; and FIG. 11D is a side view of the shorter chassis 
side 112. In FIGS. 11A through 11D, an F-type input 
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connector (or an F contact tap) has not been mounted to the 
chassis angle yet. On the other hand, FIGS. 10A through 
10C show the external appearance of the tuner structure of 
the present invention, to which the F-type connector and 
shield covers have already been attached: FIG. 10A is a plan 
view of the tuner structure; FIG. 10B is a side view of a 
longer side thereof; and FIG. 10C is a side view of a shorter 
side thereof. 

0114 AS described above, since a single metal plate 110 
for a chassis case is divided into the five regions, namely, the 
two shorter chassis SideS Ill and 112, the two longer chassis 
sides 113 and 114 and the central chassis angle plane 115 as 
shown in FIG. 12, the respective sides 111 to 114 are 
mechanically coupled to the central chassis angle plane 115. 
AS a result, a tuner Structure having a high productivity and 
a high mechanical precision can be obtained. 
0115. As shown in FIG. 11A illustrating the shorter 
chassis side 111, the reference numeral 116 denotes a hole 
into which the input connector (an F-type connector or an F 
contact tap) is inserted and 117 and 118 denote ejected and 
drawn portions which have been ejected and drawn So as to 
downwardly protrude from the plane of the shorter chassis 
side 111 (i.e., to vertically and downwardly protrude from 
the paper sheet). The reference numeral 119 denotes a pair 
of outwardly drawn portions which are provided above and 
below the outer circumference of the hole 116 for inserting 
the F-type connector thereto and have been bent So as to 
Vertically and downwardly protrude from the paper sheet 
and subjected to a drawing on the shoulder portions 119a 
thereof. The reference numeral 120 denotes stamped por 
tions, 121 denotes an extruded pawl portion; and 122 
denotes extruded and drawn portions which have been 
ejected and drawn So as to downwardly protrude from the 
plane of the shorter chassis side 111 (i.e., to vertically and 
downwardly protrude from the paper sheet). The reference 
numeral 123 denotes a navel-shaped protruding portion 
provided at the center of the extruded pawl portion 121; 124 
denotes a Stamped line Stamped by a mold having a clear 
ance of Substantially zero; and 125 and 126 denote stamped 
portions to be respectively engaged with the engageable 
protruding portions 127 and 128 of the longer chassissides 
113 and 114, respectively, for forming a rectangular paral 
lelepiped tuner Structure by a twisting. The reference numer 
als 138 and 139 denote protruding portions for latching and 
Securing the upper and lower Shield covers, respectively, and 
have been ejected and drawn So as to upwardly protrude 
from the plane of the shorter chassis side 111 (i.e., to 
vertically and upwardly protrude from the paper sheet). 
0116 FIG. 11B is a plan view showing the central chassis 
angle plane 115 of the assembled chassis angle. The outer 
four sides of the tuner Structure of the tenth example are 
formed by the two shorter chassissides 111 and 112 and the 
two longer chassis sides 113 and 114. Three partition plates 
140, 141 and 142 disposed in parallel to the shorter chassis 
sides 111 and 112, a single partition plate 143 disposed 
vertically to the sides 111 and 112, a bridge portion 144 
having a shielding effect and nine holes 145 for inserting the 
feedthrough capacitors thereto also provided. The reference 
numeral 119 denotes outwardly drawn portions which are 
provided above and below the outer circumference of the 
hole 116 for inserting the F-type connector thereto and 
subjected to a drawing on the shoulder portions 119a 
thereof. The portions 127 and 128 on the shorter chassisside 
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111 are the protruding portions for forming a rectangular 
parallelepiped tuner structure by a twisting (the portions 127 
and 128 on the other shorter chassis side 112 have the same 
function). 
0117. In FIG. 11C showing the longer chassis side 114, 
the reference numeral 133 denotes stamped portions; 134 
denotes extruded pawl portions; and 135 denotes extruded 
and drawn portions which have been extruded and drawn So 
as to downwardly protrude from the plane of the longer 
chassis side 114 (i.e., to vertically and downwardly protrude 
from the paper sheet). The reference numeral 136 denotes a 
navel-shaped protruding portion provided at the center of the 
extruded pawl portion 134; 137 denotes a stamped line 
Stamped by a mold having a clearance of Substantially Zero; 
and 128 denotes engageable protruding portions for forming 
a rectangular parallelepiped tuner Structure by a twisting. 
The reference numerals 146 and 147 denote protruding 
portions for latching and Securing the upper and lower shield 
covers, respectively, and have been ejected and drawn So as 
to upwardly protrude from the plane of the longer chassis 
side 114 (i.e., to vertically and upwardly protrude from the 
paper sheet). 
0118. The shorter chassisside 112 shown in the side view 
of FIG. 11D is substantially the same as the shorter chassis 
side 111 shown in the side view of FIG. 11A except for the 
portion to which the input connector is mounted. In FIG. 
11D, two extruded pawl portions 129, two extruded and 
drawn portions 130 and two pairs of stamped portions 131 
and 132 function in the same way as the counterparts of the 
shorter chassis side 111. The reference numerals 148 and 
149 denote protruding portions for latching and Securing the 
upper and lower shield covers, respectively, and have been 
ejected and drawn So as to upwardly protrude from the plane 
of the shorter chassis side 112 (i.e., to vertically and 
upwardly protrude from the paper sheet). 
0119 FIGS. 10A through 10C show the external appear 
ance of the tuner Structure in the tenth example of the present 
invention, to which the F-type connector and Shield covers 
have been attached: FIG. 10A is a plan view of the tuner 
structure; FIG. 10B is a side view of a longer side thereof; 
and FIG. 10C is a side view of a shorter side thereof. 

0120 In the plan view of FIG. 10A, the reference 
numeral 119 denotes outwardly drawn portions provided 
above and below the outer circumference of the hole 116 for 
inserting the F-type connector thereto; 150 denotes an 
F-type connector (or an F contact tap); 151 denotes an upper 
shield cover; and 152 denotes a notched portion of the shield 
cover 151. As shown in FIG. 10A, the notched portion 152 
has been formed in Such a shape as to be contacted with the 
outwardly drawn portion 119, thereby realizing a tuner 
Structure having an external shape with a reduced thickneSS 
Smaller than the height of the shorter chassis Side including 
the protruding outwardly drawn portions 119. The mechani 
cal Strength of the tuner Structure is increased by the 
outwardly drawn portions 119 and the ejected and drawn 
portions 117 and 118, while the thickness of the tuner 
Structure is reduced by employing the notched portion 152 
for the shield cover 151. That is to say, the tuner structure of 
the present invention has Successfully fulfilled these contra 
dictory requirements. The shield cover 151 is secured to the 
chassis angle via the protruding portions or latching Struc 
tures 138, 139, 146, 147,148 and 149 of the shorter chassis 
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sides 111 and 112 and the longer chassis sides 113 and 114 
as described with reference to FIGS. 11A through 11D. 

0121 Next, in the side view of the longer side shown in 
FIG. 10B, the reference numeral 119 denotes outwardly 
drawn portions; 150 denotes an F-type connector (or an F 
contact tap); 151 denotes an upper shield cover; 152 denotes 
a notched portion of the shield cover 151; 153 denotes a 
lower shield cover; 154 denotes a notched portion of the 
shield cover 153; 155 denotes legs for mounting the tuner 
structure; and 156 denotes the terminal bars of the 
feedthrough capacitors. Though not shown in FIG. 10B, the 
shape of the notched portion 154 of the lower shield cover 
153 is the same as that of the notched portion 152 of the 
upper shield cover 151 as described with reference to FIG. 
10A. The notched portion 154 of the lower shield cover 153 
has been formed in Such a shape So as to be in contact with 
the outwardly drawn portion 119, thereby realizing a tuner 
Structure having an external shape with a reduced thickness 
Smaller than the height of the shorter chassis Side including 
the protruding outwardly drawn portions 119. 

0122) Next, in the side view of the shorter side shown in 
FIG. 10C, the reference numerals 117 and 118 denote 
ejected and drawn portions; 119 denotes outwardly drawn 
portions; 150 denotes an F-type connector (or an F contact 
tap); 127 and 128 denote engageable protruding portions 
which have been twisted; 151 denotes an upper shield cover; 
153 denotes a lower shield cover; 155 denotes legs for 
mounting the tuner Structure; and 156 denotes the terminal 
bars of the feedthrough capacitors. The ejected and drawn 
portions 117 and 118 have been ejected and drawn so as to 
downwardly protrude from the plane of the shorter chassis 
side 111 (i.e., to vertically and downwardly protrude from 
the paper sheet). Also, these ejected and drawn portions 117 
and 118 are formed substantially as arcs parallel to the 
circumference of the circular hole 116 for inserting the 
F-type connector, thereby increasing the mechanical 
Strength thereof. Furthermore, the circular ejected and drawn 
portion 117 is formed in a t shape from which two corns 
protrude, thereby further increasing the mechanical Strength 
thereof. 

0123. In FIG. 10C, assuming that the diameter of the 
Surface of the F-type connector (input connector or F contact 
tap) to be contacted with the chassis angle is denoted by A 
and the thickness of the chassis angle is denoted by B, 
A=about 11.0 mm (standardized value) and B=about 9.2 mm 
(i.e., A>B) in the tuner Structure of the present invention for 
a cable modem. In general, the thickness B of a chassis angle 
is in the range from about 8.8 mm to about 9.6 mm. In this 
case, the thickness of a Single metal flat plate for forming the 
tuner structure is about 0.6 mm. On the other hand, the outer 
diameter of the threaded portion of an F-type connector is 
about 9.3 mmqp. According to the present invention, the 
thickness of the chassis angle of the tuner Structure can be 
as Small as about 9.2 mmqp, which is Smaller than the outer 
diameter of the threaded portion of the F-type connector. 

0.124. As a result, an exemplary tuner structure of the 
present invention for a cable modem becomes a tuner 
Structure of a horizontal mount type having an external size 
of about 11.5 mm (height)xabout 70.2 mm (length)xabout 
32.2 mm (width) except for the protruding portion of the 
F-type connector (about 14.5 mm). The height of the tuner 
Structure is about 11.5 mm, which is larger than the diameter 
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of about 11.0 mm of the surface of the F-type connector to 
be contacted with the chassis angle by about 0.5 mm because 
of Such factors as the thickness of the metal flat plate and the 
bulge of the shield covers. 

0125) Next, it will be described how the circuit board is 
mounted onto the tuner structure. FIGS. 13A through 13C 
illustrate how the circuit board is mounted onto the longer 
chassis side 114 or 113: FIG. 13A is a plan view viewed 
from the longer chassis side 113; FIG. 13B is a cross 
sectional view thereof; and FIG. 13C is a plan view thereof. 
0126. In FIG. 13A, the circuit board on which various 
electronic circuit components Such as chip capacitors, chip 
resistors, Semiconductor devices, diodes, ICS, coils and 
feedthrough capacitors have been mounted is represented by 
the hatching. The stamped portions 133, the extruded pawl 
portion 134 and the pair of extruded and drawn portions 135, 
which are provided on both sides of the extruded pawl 
portion 134, serve to retain the circuit board 157. The 
navel-shaped protruding portion 136 provided at the center 
of the extruded pawl portion 134 serves to suppress the flow 
of solder. The stamped line 137 on the upper side of the 
extruded pawl potion 134 is a line Stamped by a mold having 
a clearance of substantially Zero. A bridge portion 158 over 
the stamped line 137 of the longer chassisside 114 functions 
So as to increase the mechanical Strength of the tuner 
Structure. The reference numeral 146 denotes protruding 
portions for latching and Securing the upper Shield cover 
151. The stamped portions 133 have a width of about 1 mm 
and function So as to apply Some elasticity to the extruded 
pawl portion 134 (having a width of about 2 mm), thereby 
flexibly retaining the circuit board 157. 

0127. In FIG. 13B, the extruded pawl portion 134 and the 
navel-shaped protruding portion 136 (about 0.8 mmqp) pro 
vided at the center of the extruded pawl portion 134 function 
So as to remove a lot of fillets of the reflowed solder 159 
from the Surface of the circuit board 157. The reference 
numeral 114 denotes a longer chassis Side, 135 denotes an 
extruded and drawn portion; 137 denotes a Stamped line; and 
158 denotes a bridge portion. The circuit board 157 is not in 
contact with the longer chassis Side 114 but is retained via 
a certain gap 160. The gap functions as a buffer for pre 
venting the circuit board 157 from being directly affected by 
Some Shock or distortion because of thermal or mechanical 
factors. 

0128. In FIG. 13C, the reference numeral 114 denotes a 
longer chassis Side, 134 denotes an extruded pawl portion; 
157 denotes a circuit board; and 160 denotes a gap between 
the longer chassis side 114 and the circuit board 157. 
0129 FIGS. 14A through 14C illustrate a structure for 
mounting an F-type connector and caulking: FIG. 14A is a 
Side cross-sectional view showing a structure for mounting 
an F-type connector; FIG. 14B is a vertical cross-sectional 
View illustrating the caulking of the F-type connector; and 
FIG. 14C is a partial enlarged view of FIG. 14B. 
0130 FIG. 14A is a side cross-sectional view illustrating 
a structure for mounting an F-type connector. In FIG. 14A, 
the reference numeral 111 denotes a shorter chassisside; 119 
denotes outwardly drawn portions; 150 denotes an F-type 
connector; 157 denotes a circuit board; 161 denotes a center 
pin of the F-type connector 150; 162 denotes a dielectric 
insulator surrounding the center pin 161 of the F-type 
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connector 150. An electric Signal is input/output through the 
center pin 161 connected to the circuit board 157. 
0131 FIG. 14B is a vertical cross-sectional view illus 
trating the caulking of the F-type connector as Seen from the 
reverse side of the F-type connector 150. In FIG. 14B, the 
reference numeral 119 denotes outwardly drawn portions; 
157 denotes a circuit board; 161 denotes a center pin of the 
F-type connector 150; 162 denotes a dielectric insulator 
surrounding the centerpin 161 of the F-type connector 150; 
163 denotes a caulking annulus for the F-type connector 150 
(or the shell of the F-type connector 150); 164 denotes 
caulked portions, and 165 denotes a Split portion between 
two caulked portions 164. 
0132 FIG. 14C is a partial enlarged view of FIG. 14B. 
In FIG. 14C, the reference numeral 157 denotes a circuit 
board; 161 denotes a centerpin of the F-type connector 150; 
162 denotes a dielectric insulator Surrounding the centerpin 
161 of the F-type connector 150; 163 denotes a caulking 
annulus for the F-type connector 150; 164 denotes caulked 
portions; and 165 denotes a split portion between two 
caulked portions 164. The caulking annulus 163 is generally 
plated with nickel and thus has poor wettability with solder. 
However, Since the original material or bronze is exposed on 
the Surface of the caulked portions 164, the Surface has 
satisfactory wettability with solder. When the assembly is 
dipped in solder, the split portion 165 between the caulked 
portions 164 functions as a port for absorbing Solder and as 
a channel for Supplying a Sufficient amount of absorbed 
Solder to the caulked portions 164. In a conventional caulk 
ing method, the four corners of a caulking annulus are 
caulked. However, according to the present invention, the 
portions 164 are caulked along the circumference of the 
caulking annulus 163. Since the split portion 165 also 
functions advantageously, the rotation Strength of the 
caulked portions 164 can be improved up to three times or 
more (about 30 kg-cm) of that obtained by a conventional 
method. 

0.133 FIG. 15 is a side cross-sectional view for illustrat 
ing a structure for mounting a feedthrough capacitor, in 
which the feedthrough capacitor 158 has been inserted into 
a hole 145 for inserting a feedthrough capacitor. The hole 
145 is provided through the central chassis angle plane 115. 
In FIG. 15, the reference numeral 157 denotes a circuit 
board; 166 denotes a capacitor; 167 denotes a chip compo 
nent; 168 denotes a coil component; 153 denotes a lower 
shield cover; and 156 denotes a terminal bar of the 
feedthrough capacitor 158. As shown in FIG. 15, this 
structure is formed such that the feedthrough capacitor 158 
is mounted from the inside of the chassis angle (or the 
central chassis angle plane 115). Though a feedthrough 
capacitor is mounted from the outside of a chassis angle in 
a conventional method, the feedthrough capacitor is inserted 
from the inside of the chassis angle according to the present 
invention. By employing this mounting Structure, when 
solder is reflowed, the flux of solder, creamy solder, or the 
like, does not flow out, thereby preventing a case where a 
Shield cover does not come into Satisfactory contact with a 
chassis angle. The circuit board 157 on which various 
components and wires have been mounted is inserted into 
the chassis angle and then made to be engaged with the 
extruded navel-shaped portions 134 (not shown in FIG. 15) 
So as to form an assembly. Thereafter, a Secondary Solder 
dipping process is performed, thereby completing a tuner 
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structure. If the feedthrough capacitor 158 is mounted from 
the opposite direction, i.e., from the outside of the chassis 
angle, then the Solder flux expands on the contact Surface 
114a between the annulus 158a of the feedthrough capacitor 
158 and the chassis angle. As a result, in Some cases, the 
Solder does not Sufficiently reach the interface of the contact 
surface 114a between the annulus 158a of the feedthrough 
capacitor 158 and the chassis angle. 
0134 FIGS. 16A and 16B are side views illustrating 
various shapes of the partition plates to be disposed onto the 
central chassis angle plane 115 during the assembly of the 
tuner Structure as described with reference to the plan view 
of FIG. 11B: FIG. 16A are side views showing only the 
shapes of the partition plates; and FIG. 16B are side views 
illustrating the positional relationships between the circuit 
board 157 and the partition plates of various shapes. In FIG. 
16A, the reference numerals 140, 141 and 142 denote 
partition plates of various shapes. A partition plate of an 
appropriate shape is Selected in accordance with the required 
degree of electrical Shielding and the electrical wiring. 
0135) In the tenth example described with reference to 
FIG. 10A through FIG. 16B, the five regions, namely, the 
two shorter chassis Sides 111 and 112, the two longer chassis 
sides 113 and 114 and the central chassis angle plane 115, are 
formed from a Single metal plate 110 for a chassis case 
shown in FIG. 12. However, these regions are not neces 
Sarily formed from a single metal plate for a chassis case. 
For example, it is naturally possible to use three plates as the 
pair of Shorter chassis Sides 111 and 112, the pair of longer 
chassis sides 113 and 114 and the central chassis angle plane 
115, respectively, in order to form a tuner Structure. 

EXAMPLE 11 

0.136) Next, the eleventh example of the present invention 
will be described. The eleventh example relates to an 
implementation of the tuner Structure of the tenth example as 
a cable modem tuner. 

0137 FIGS. 17A and 17B illustrate an exemplary cable 
modem tuner in the eleventh example of the present inven 
tion: FIG. 17A is a block diagram showing electric circuit 
components formed in the cable modem tuner; and FIG. 
17B is a plan view showing the arrangement of the respec 
tive electric circuit components shown in FIG. 17A in a 
tuner Structure. 

0138. In the electric circuit block diagram of FIG. 17A, 
a CATV input signal is received at an input terminal (or an 
F-type connector) 170, passed through a high-pass filter 
(HPF) or an intermediate frequency (IF) filter 171 for 
removing an upstream Signal of 5 to 46 MHZ, and then 
supplied to input signal Switching circuits 172,173 and 174. 
The cable modem tuner includes receiver circuit Sections 
respectively corresponding to the three divided bands of a 
UHF band (B3 band) for receiving a signal of 470 to 860 
MHz, a VHF High band (B2 band) for receiving a signal of 
170 to 470 MHz and a VHF Low band (B1 band) for 
receiving a signal of 54 to 170 MHz. The input signal 
Switching circuits 172, 173 and 174 are used for the B1 
band, the B2 band and the B3 band, respectively. The CATV 
Signal is divided into Signal components corresponding to 
these three bands, which are tuned to desired signals by 
radio frequency amplifier input tuner circuits 175, 176 and 
177, respectively. The tuned signals are amplified by radio 
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frequency amplifiers 178, 179 and 180, respectively. The 
amplified output Signals are tuned by radio frequency ampli 
fier output tuner circuits 181, 182 and 183, respectively, and 
then converted into intermediate frequency (IF) signals by 
local oscillator circuits (parallel type local oscillator circuits) 
185, 187 and 189 and mixer circuits 184, 186 and 188, 
respectively. Then, the IF signals are Supplied to an IF 
amplifier circuit 190, passed through a SAW filter circuit 191 
and an IF filter circuit 192 and then output to an output 
terminal 193. The reference numeral 194 denotes an AGC 
terminal. 

0.139. On the other hand, a data signal, which has been 
input through a data terminal 195, is passed through an 
upstream circuit 196 so as to be connected to the CATV 
signal input terminal 170. 

0140. In the plan view of FIG. 17B showing the arrange 
ment of the respective electric circuit components shown in 
FIG. 17A in a tuner structure, the input connector 150 
functions as the CATV signal input terminal 170, the high 
pass filter 171 and the upstream circuit 196 are provided 
between the partition plate 140 and the shorter chassis side 
111, and one of the feedthrough capacitors is assigned to the 
data terminal 195. 

0.141. The input signal Switching circuits 172, 173 and 
174 and the radio frequency amplifier input tuner circuits 
175, 176 and 177 are provided between the partition plates 
140 and 141 and another feedthrough capacitor is assigned 
to the AGC terminal 194. 

0142. The radio frequency amplifiers 178, 179 and 180 
are provided between the partition plate 141 and the bridge 
144 and the radio frequency amplifier output tuner circuits 
181, 182 and 183 are provided between the bridge 144 and 
the partition plate 142. Another feedthrough capacitor is 
assigned to a power Supply terminal 197. 

0143) The mixer circuits 184, 186 and 188 and the local 
oscillator circuits 185, 187 and 189 are provided in the 
region surrounded by the partition plates 142 and 143, the 
shorter chassis side 112 and the longer chassis side 113. 

0144) The IF amplifier circuit 190, the SAW filter circuit 
191 and the IF filter circuit 192 are provided in the region 
surrounded by the partition plates 142 and 143, the shorter 
chassis Side 112 and the longer chassis Side 114. Another 
feedthrough capacitor is assigned to the output terminal 193. 
By providing appropriate partition plates 140,141, 142 and 
143 as described with reference to FIGS. 16A and 16B, 
designing and arranging the respective circuit components 
as shown in FIG. 17B and utilizing the tuner structure of the 
present invention, various electric characteristics can be 
improved with respect to a spurious level at the input 
terminal, addition of a duplexor circuit and measures against 
an incoming disturbance Signal. These effects will be 
described in detail below. 

0145 1) Spurious level at the input terminal 
0146 AS compared with a conventional example, the 
spurious level at the input terminal 170 can be improved by 
10 to 20 dB in accordance with the present invention. This 
effect can be confirmed by Specific Spurious level values of 
-35 dBmV or less in the VHF band and -30 dBmV or less 
in the UHF band. 
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0147 2) Addition of a duplexor circuit 
0148 Since a signal of +50 dBmV to +60 dBmV is 
applied to the data terminal 195, an induction coupling to the 
radio frequency amplifier input tuner circuits 175 to 177 is 
likely to be caused inside the cable modem tuner. However, 
according to the present invention, a Shielding plate or the 
partition plate 140 (see FIG. 16A and FIG. 17B) is inter 
posed between the data terminal 195 and the radio frequency 
amplifier input tuner circuits 175 to 177, thereby solving this 
problem. 

0149 3) Incoming noise (measures against incoming 
disturbance Signals) 
0150. According to the present invention, since the 
feedthrough capacitors are used as the power Supply termi 
nal 197, the data terminal 195, the AGC (PLL control) 
terminal 194 and the output terminal 193, various radio 
frequency noises incoming to the respective terminals Such 
as an SW power Supply noise and digital noise can be 
reduced. 

0151. 4) Improvement of shielding effects of a cable 
modem tuner 

0152. A cable modem tuner is connected to a cable line 
as a CATV appliance. In this case, it is necessary to prevent 
other appliances (Such as a set top converter) from being 
disturbed by the Spurious of the tuner. Thus, as compared 
with a conventional TV tuner, the spurious level at the input 
terminal of the cable modem tuner must be improved. AS 
described above, in the tuner structure of the present inven 
tion, Such a spurious disturbance can be Satisfactorily pre 
vented. 

0153. Moreover, though a cable modem tuner to which a 
duplexor circuit has been integrated can bidirectionally 
transmit and receive data, a conventional TV tuner has no 
function of mixing an upstream Signal and thus a duplexor 
circuit must be additionally provided therefor. When such a 
circuit is added, the filter thereof must be shielded. However, 
Since the tuner Structure of the present invention has a 
Shielding effect as described above, it has only to addition 
ally provide a duplexor circuit therefor. 

0154 Furthermore, since a cable modem tuner is a 
peripheral component of a personal computer, the tuner is 
disposed in the vicinity of the personal computer in most 
cases. AS the cable modem is frequently exposed to digital 
noises generated from the personal computer, it is necessary 
to take Some measures against the incoming disturbance 
Signals. In the tuner Structure of the present invention, 
Sufficient measures have been taken against Such an incom 
ing disturbance Signal as described above. 
O155 AS is apparent from the foregoing description, the 
tuner Structure of the present invention includes: a circuit 
board on which electronic circuit components Such as tran 
Sistors and resistors have been mounted; a chassis angle; and 
a Shield cover. In the tuner Structure, a feedthrough capacitor 
for inputting/outputting a power, a control Signal and the like 
is mounted to a metal plate disposed in parallel to the circuit 
board. As a result, the total height of the tuner Structure can 
be lowered. In addition, Since the leg of the feedthrough 
capacitor is disposed between the legs of the chassis angle, 
the area occupied by the tuner Structure on the Surface of the 
main Substrate can be reduced. 
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0156 Moreover, by using the tuner structure of the 
present invention, a feedthrough capacitor, which has con 
ventionally been difficult to incorporate into a tuner Structure 
in View of the reduction in thickness of the tuner Structure, 
can now be incorporated into the tuner Structure. Since the 
feedthrough capacitor has excellent noise elimination abil 
ity, the tuner Structure becomes applicable to an extended 
board of a personal computer or the like, which exists in an 
environment having extremely high-level noise. 
O157. In one embodiment of the tuner structure according 
to the present invention, the metal plate to which the 
feedthrough capacitor is mounted has been Subjected to 
mechanical processing, thereby further lowering the total 
height of the tuner Structure and increasing the mechanical 
Strength thereof. 
0158. In another embodiment of the tuner structure 
according to the present invention, the feedthrough capacitor 
is mounted to a metal ground plate provided Separately from 
the chassis angle So that the positions and the number of the 
legs of the metal ground plate to be inserted into the circuit 
board can be arbitrarily Set. In addition, the grounding 
effects of the feedthrough capacitor and the circuit board can 
be improved as compared with a conventional tuner Struc 
ture. 

0159. In still another embodiment of the tuner structure 
according to the present invention, the metal ground plate 
has a box shape, thereby improving the shielding effects. 
Moreover, if an oscillator coil is introduced into the box 
shaped metal ground plate, for example, then it is possible 
to prevent other circuits mounted on the circuit board (e.g., 
RF amplifier circuits) from being interfered with by the 
radiation waves generated by the oscillator coil. 
0160 In still another embodiment of the tuner structure 
according to the present invention, the chassis angle is 
formed by assembling a metal plate to which an input 
connector is mounted into another folded metal plate. As a 
result, the material and the thickness of the chassis angle can 
be arbitrarily Selected, an arbitrary drawing can be per 
formed at a desired folding size, the input connector can be 
mounted to an arbitrary position of the metal plate, the 
flexibility of design can be improved and an optimum metal 
plate can be used as the metal plate for mounting the input 
connector thereto. Consequently, a tuner Structure with a 
reduced thickness can be obtained at a lower cost. 

0.161 In still another embodiment of the tuner structure 
according to the present invention, the metal plate to which 
the input connector is mounted has a portion having an 
increased width So that a metal plate having a width Smaller 
than the diameter of the input connector on the Surface to be 
contacted with the Side of the chassis angle (except for the 
portion having an increased width) can be used for mounting 
the input connector thereto. Consequently, a tuner Structure 
with a reduced thickness can be obtained at a lower cost. 

0162. In still another embodiment of the tuner structure 
according to the present invention, the metal plate to which 
the input connector is mounted has a plurality of Small holes. 
Consequently, the precision of the external size of the 
chassis angle is not deteriorated Since Solder does not collect 
on the metal plate when the chassis angle is dipped in the 
Solder. 

0163 The tuner structure according to another aspect of 
the present invention includes: a circuit board on which 
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electronic circuit components Such as transistors and resis 
tors have been mounted; a chassis angle, and a Shield cover. 
In the tuner Structure, a pin header for inputting/outputting 
a power, a control Signal and the like is mounted to a metal 
plate disposed in parallel to the circuit board. As a result, the 
total height of the tuner Structure can be lowered. In addi 
tion, Since the legs of the pin header are disposed between 
the legs of the chassis angle, the area occupied by the tuner 
Structure on the Surface of the main Substrate can be reduced. 

0164. The tuner structure according to still another aspect 
of the present invention includes a circuit board on which 
electronic circuit components Such as transistors, resistors 
and feedthrough capacitors have been mounted; a chassis 
angle including a pair of Shorter chassis Sides, a pair of 
longer chassis Sides and a central chassis angle plane; a 
Shield cover; and an input connector. The tuner Structure is 
characterized in that, when an outer diameter of a Surface of 
the input connector to be contacted with one of the pair of 
Shorter chassis Sides of the chassis angle and a thickness of 
the chassis angle are denoted by A and B, respectively, a 
relationship A>B is Satisfied. Thus, a tuner Structure in 
which the thickness of the chassis angle is Smaller than the 
outer diameter of the F-type connector to be contacted with 
the shorter chassis Side of the chassis angle and the chassis 
angle has a large strength (about 20 kg-cm or more) can be 
obtained. 

0.165. In one embodiment of the tuner structure of the 
present invention, one of the pair of Shorter chassis sides of 
the chassis angle, to which the input connector is mounted, 
is provided with ejected and drawn portions and outwardly 
drawn portions around an outer circumference of a hole for 
inserting the input connector thereto. As a result, a tuner 
Structure of a horizontal amount type having an external size 
of about 11.5 mm (height)xabout 70.2 mm (length)xabout 
32.2 mm (width) can be obtained. 
0166 In another embodiment of the tuner structure of the 
present invention, each of the pair of longer chassis Sides of 
the chassis angle is provided with ejected and drawn por 
tions and extruded pawl portions, thereby forming a struc 
ture for retaining the circuit board. In the Structure, the 
circuit board is not directly in contact with the longer chassis 
Side but retained via a certain gap therebetween. Thus, a 
tuner Structure can be obtained in which it is possible to 
prevent the circuit board from being directly affected by 
Some Shock or distortion because of thermal or mechanical 
factors. 

0167. In still another embodiment of the tuner structure 
of the present invention, a Structure for mounting the 
feedthrough capacitors onto the circuit board from an inside 
of the chassis angle is further provided. As a result, when the 
solder is reflowed, the flux of solder, creamy solder or the 
like does not flow out, thereby preventing a case where a 
Shield cover does not come into Satisfactory contact with a 
chassis angle. 
0.168. In still another embodiment of the tuner structure 
of the present invention, a notched portion is provided for 
the shield cover So as to come into contact with one of the 
outwardly drawn portions of the shorter chassis side of the 
chassis angle to which the input connector is mounted. AS a 
result, a Smaller sized tuner Structure with a reduced thick 
neSS can be obtained. 

0169. In still another embodiment of the tuner structure 
of the present invention, the pair of Shorter chassis Sides, the 
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pair of longer chassis Sides and the central chassis angle 
plane of the chassis angle are formed by processing a single 
metallic flat plate. As a result, a tuner Structure in which the 
respective Sides are mechanically coupled to the central 
chassis angle plane and which has a high productivity and a 
high mechanical precision can be obtained. 
0170 Moreover, by using the tuner structure of the 
present invention, a Smaller sized tuner Structure having an 
external size of about 11.5 mm (height)xabout 70.2 mm 
(length)xabout 32.2 mm (width) can be obtained, the rota 
tion Strength thereof can be increased up to 20 kg cm to 30 
kg cm or more and a tensile Strength of 10 kg or more is 
realized. 

0171 According to still another aspect of the present 
invention, a cable modem tuner including the tuner Structure 
of the present invention is provided. The cable modem tuner 
of the present invention includes a tuner Structure including: 
a circuit board on which electronic circuit components Such 
as transistors, resistors and feedthrough capacitors have 
been mounted; a chassis angle including a pair of Shorter 
chassis sides, a pair of longer chassis Sides and a central 
chassis angle plane; a shield cover; and an input connector, 
an outer diameter A of a Surface of the input connector to be 
contacted with one of the pair of shorter chassis sides of the 
chassis angle being larger than a thickness B of the chassis 
angle. The cable modem tuner of the present invention 
further includes: radio frequency amplifier input tuner cir 
cuits corresponding to respectively different frequency 
bands, radio frequency amplifiers, radio frequency amplifier 
output tuner circuits, frequency converter circuits, local 
oscillator circuits, an intermediate frequency amplifier cir 
cuit; an SAW filter circuit, an intermediate frequency ampli 
fier circuit as a post stage amplifier circuit, and PLL Selector 
circuits. The electric characteristics of the cable modem 
tuner can be Sufficiently improved in respect of a spurious 
level at the input terminal, the addition of a duplexor circuit 
and the measures against an incoming disturbance Signal. 
0172 Various other modifications will be apparent to and 
can be readily made by those skilled in the art without 
departing from the Scope and Spirit of this invention. 
Accordingly, it is not intended that the Scope of the claims 
appended hereto be limited to the description as Set forth 
herein, but rather that the claims be broadly construed. 

What is claimed is: 
1. A tuner Structure comprising: 
a circuit board on which electronic circuit components 

Such as transistors and resistors have been mounted, 
a chassis angle, and 
a shield cover; 
wherein a feedthrough capacitor for inputting/outputting a 

power, a control signal and the like is mounted to a 
metal plate disposed in parallel to the circuit board. 

2. A tuner Structure according to claim 1, wherein the 
metal plate to which the feedthrough capacitor is mounted 
has been Subjected to mechanical processing. 

3. A tuner Structure according to claim 1, wherein the 
feedthrough capacitor is mounted to a metal ground plate 
provided Separately from the chassis angle. 

4. A tuner Structure according to claim 3, wherein the 
metal ground plate has a box shape. 
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5. A tuner Structure according to claim 1, wherein the 
chassis angle is formed by assembling a metal plate to which 
an input connector is mounted into another folded metal 
plate. 

6. A tuner Structure according to claim 5, wherein the 
metal plate to which the input connector is mounted has a 
portion having an increased width. 

7. A tuner Structure according to claim 5, wherein the 
metal plate to which the input connector is mounted has a 
plurality of small holes. 

8. A tuner Structure comprising: 
a circuit board on which electronic circuit components 

Such as transistors and resistors have been mounted, 
a chassis angle, and 
a shield cover; 
wherein a pin header for inputting/outputting a power, a 

control Signal and the like is mounted to a metal plate 
disposed in parallel to the circuit board. 

9. A tuner Structure comprising: 
a circuit board on which electronic circuit components 

Such as transistors, resistors and feedthrough capacitors 
have been mounted; 

a chassis angle including a pair of Shorter chassis Sides, a 
pair of longer chassis sides and a central chassis angle 
plane; 

a shield cover; and 
an input connector, 
wherein, when an outer diameter of a Surface of the input 

connector to be contacted with one of the pair of shorter 
chassis Sides of the chassis angle and a thickness of the 
chassis angle are denoted by A and B, respectively, a 
relationship A>B is satisfied. 

10. A tuner Structure according to claim 9, wherein Said 
one of the pair of Shorter chassis Sides of the chassis angle 
to which the input connector is mounted, is provided with 
ejected and drawn portions, and outwardly drawn portions 
around an outer circumference of a hole for inserting the 
input connector thereto. 

11. A tuner Structure according to claim 9, wherein each 
of the pair of longer chassis Sides of the chassis angle is 
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provided with ejected and drawn portions and extruded pawl 
portions, thereby forming a mechanism for retaining the 
circuit board. 

12. A tuner Structure according to claim 9, further com 
prising a mechanism for mounting the feedthrough capaci 
tors onto the circuit board from inside of the chassis angle. 

13. A tuner Structure according to claim 9, wherein a 
notched portion is provided for the shield cover So as to 
come into contact with one of the outwardly drawn portions 
of the shorter chassis Side of the chassis angle to which the 
input connector is mounted. 

14. A tuner Structure according to claim 9, wherein the 
pair of shorter chassis Sides, the pair of longer chassis sides 
and the central chassis angle plane of the chassis angle are 
formed by processing a Single metallic flat plate. 

15. A cable modem tuner comprising: 
a tuner Structure comprising: a circuit board on which 

electronic circuit components Such as transistors, resis 
tors and feedthrough capacitors have been mounted; a 
chassis angle including a pair of Shorter chassis Sides, 
a pair of longer chassissides and a central chassis angle 
plane; a shield cover; and an input connector, an outer 
diameter A of a Surface of the input connector to be 
contacted with one of the pair of shorter chassis Sides 
of the chassis angle being larger than a thickness B of 
the chassis angle, 

radio frequency amplifier input tuner circuits correspond 
ing to respectively different frequency bands, 

radio frequency amplifiers, 
radio frequency amplifier output tuner circuits, 
frequency converter circuits, 
local oscillator circuits, 
an intermediate frequency amplifier circuit; 
an SAW filter circuit; 
an intermediate frequency amplifier circuit as a post stage 

amplifier circuit; and 
PLL selector circuits. 


