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(57) ABSTRACT 

The invention comprises a case having an opening, elec 
tronic parts and a wiring board installed in the case, a 
connector plug body fixed to the case, and a lid disposed in 
the opening of the case. The connector plug body has 
terminals and base. The terminals have an upper terminal 
projecting in upper direction from the base, and a lower 
terminal projecting from lower direction of the base. The 
lower terminal is electrically connected to the wiring board. 
The lid has a connector housing. The upper terminal projects 
into the connector housing. The base is fixed in the case, and 
hence the connector plug body is fixed to the case. The case 
has a connector fixing part projecting from the inner bottom 
of the case. The connector fixing part is positioned in lower 
direction of the connector housing, and the base is fixed in 
the connector fixing part. The connector housing is inte 
grally formed with the lid. In this configuration, the con 
nector area is reduced. The entire electronic device with 
connector is reduced in size. When manipulating the elec 
tronic device with connector, the StreSS applied to the wiring 
board is prevented. Deterioration of performance during 
manipulation is prevented, and an electronic device with 
connector having an excellent reliability is obtained. 
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Fig. 1 
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Fig. 2 
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Fig. 3 

A step of forming a case having an opening 

A step of forming a lid having a connector housing 

A step of forming a wiring board 

A step of mounting electronic parts on the wiring board 

A step of forming a connector plug body having terminals 

A step of connecting the terminals electrically to the wiring board 

A step of fixing the connector plug body to the case 

A step of installing the lid into the opening of the case 
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Fig. 4 
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Fig. 5 

N 

3B Q 

J. 
a \ . . . . . . 
77-7 at valua Are 
IRIUS, NYNYa NNNNNNNNNNNNN SN 77 

A / YYYY N/ (7.7 / At 7-7. It ... 7 t, 
W 

76 4. 7 JA 

  

  

  

    

  

  

  

  

  

  

  



Patent Application Publication Oct. 4, 2001 Sheet 6 of 8 US 2001/0027038A1 

Fig. 6 
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Fig. 7 
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ELECTRONIC DEVICE WITH CONNECTOR AND 
METHOD OF MANUFACTURING THE SAME 

FIELD OF THE INVENTION 

0001. The present invention relates to an electronic 
device with connector, and more particularly to an electronic 
device with connector used in automobile or the like. 

BACKGROUND OF THE INVENTION 

0002 An electronic device with connector is, for 
example, a rotational angle Sensor for detecting the rotation 
extent of a Steering wheel of an automobile. Such electronic 
device with connector is electrically connected with the car 
body Side through a connector, and used in various detec 
tions and controls. 

0.003 Such conventional electronic device with connec 
tor is explained below while referring to FIG. 7 and FIG.8. 
0004 FIG. 7 shows a side sectional view of a conven 
tional electronic device with connector, and FIG. 8 is its 
perspective exploded view. In FIG. 7 and FIG. 8, the 
electronic device with connector comprises a connector 1, a 
wiring board 3, plural electronic parts 4, a box case 6, and 
plural terminals 2. The connector 1 is made of an electric 
insulating resin. This connector 1 has a box housing 1A, an 
inner bottom 1B, and a mounting unit 1D. The box housing 
1A has an upper opening. The plural terminals 2 are inserted 
in the inner bottom 1B, projecting in the vertical direction. 
The mounting unit 1D is formed at the left side of the 
housing 1A, projecting in the direction orthogonal to the 
projecting direction of the terminals 2. This mounting unit 
1D has a tightening hole 1C. 
0005 The plural electronic parts 4 are mounted on the 
wiring board 3. The terminal 2 in the lower direction of the 
connector 1 is Soldered and connected to the wiring board 3, 
and a Screw 5 is tightened to the tightening hole 1C from 
beneath. Thus, the connector 1 is fixed to the wiring board 
3. 

0006 The wiring board 3 is put in the box case 6, and the 
wiring board 3 is fixed to the case 6 by a screw 7. The upper 
opening of the case 6 is covered with a lid 8. The housing 
1A of the connector 1 is projecting upward from the lid 8. 
In this way, the electronic device with connector is com 
posed. 
0007. A manufacturing method of such conventional 
electronic device with connector is explained. Plural elec 
tronic parts 4 are mounted on the wiring board 3. Plural 
terminals 2 are blanked out into a specified shape one by one 
from a conductive metal plate. Each terminal of the plural 
terminals 2 is pressed into a terminal hole in the inner 
bottom 1B of the connector 1. The terminal 2 in the lower 
direction is soldered to the wiring board 3 on which the 
plural electronic parts are mounted. 
0008. From beneath the tightening hole 1C, the screw 5 

is tightened, and the connector 1 is fixed to the wiring board 
3. This wiring board 3 is fixed to the case 6 by the screw 7. 
The upper opening of the case 6 is covered with the lid 8, and 
this lid 8 is fixed to the case 6 by a screw or the like. Thus, 
the electronic device with connector is completed. 
0009. In the conventional electronic device with connec 
tor, however, Since the connector 1 is fixed to the wiring 
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board 3 by the tightening hole 1C of the mounting unit 1D 
projecting from the Side of the housing 1A, the area of the 
connector 1 occupying the wiring board 3 is large. It was 
hence difficult to reduce the size of the entire electronic 
device. Further, when detaching the connector 1 from the 
connector unit mounted on the car body, the detaching force 
is applied to the wiring board 3. AS a result, StreSS is applied 
to the wiring pattern of the wiring board 3 and mounted 
electronic parts 4. The conventional electronic device with 
connector had these problems. 

SUMMARY OF THE INVENTION 

0010. An electronic device with connector of the inven 
tion comprises: 

0011 (a) a case having an opening, 
0012 (b) electronic parts and a wiring board 
installed in the case, 
0013 the electronic parts being mounted on the 
wiring board, 

0014) (c) a connector plug body fixed to the case, 
0.015 the connector plug body having a terminal 
and a base, 

0016 the terminal having an upper terminal pro 
jecting in upper direction from the base, and a 
lower terminal projecting in lower direction from 
the base, and 

0017 the lower terminal being electrically con 
nected to the wiring board, and 

0018 (d) a lid disposed in the opening of the case, 
0019) 
0020 the upper terminal projecting into the con 
nector housing, 

0021 in which the base is fixed to the case, and 
thereby the connector plug body is fixed to the case. 

the lid having a connector housing, and 

0022 Preferably, the case has a connector fixing part 
projecting from the inner bottom of the case, the connector 
fixing part is positioned in lower direction of the connector 
housing, the base is fixed to the connector fixing part, and 
thereby the connector plug body is fixed to the case. 
0023 Preferably, the connector housing is formed inte 
grally with the lid. 
0024. A manufacturing method of electronic device with 
connector of the invention comprises: 

0025 (a) a step of forming a a case having an 
opening, 

0026 (b) a step of forming a lid having a connector 
housing, the connector housing formed integrally 
with the lid, 

0027 (c) a step of forming a wiring board, 
0028) (d) a step of mounting electronic parts on the 
wiring board, 

0029 (e) a step of forming a connector plug body 
having metal terminals and resin base by insert 
forming of metal material by using resin material, 
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0030) (f) a step of connecting the terminals electri 
cally to the wiring board, 

0031 (g) a step of fixing the connector plug body to 
the case by fixing the resin base to the case, and 

0032 (h) a step of installing the lid in the opening of 
the case. 

0.033 Preferably, the case has a connector fixing part 
projecting from the inner bottom of the case, and the step (g) 
and step (h) include a step of fixing the base to the connector 
fixing part, So that the connector fixing part may be posi 
tioned in lower direction of the connector housing, and 
thereby the connector plug body is fixed to the case. 
0034. In this configuration, the area of the connector 
occupying on the wiring board is decreased. Further, the 
electronic device with connector is reduced in size. More 
over, StreSS is hardly applied on the wiring board 3 when 
detaching or attaching the electronic device with connector. 
Still more, the manufacturing cost is lowered. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0035 FIG. 1 is a side sectional view of an electronic 
device with connector in an exemplary embodiment of the 
invention; 
0036 FIG. 2 is a perspective exploded view of the 
electronic device with connector shown in FIG. 1; 
0037 FIG. 3 shows a manufacturing process of the 
electronic device with connector in the exemplary embodi 
ment of the invention; 
0.038 FIG. 4 is a perspective view of connector plug 
body in the manufacturing process of the electronic device 
with connector in the exemplary embodiment of the inven 
tion; 
0039 FIG. 5 is a side sectional view of an electronic 
device with connector in other exemplary embodiment of 
the invention; 
0040 FIG. 6 is a perspective exploded view of the 
electronic device with connector shown in FIG. 5; 

0041 FIG. 7 is a side sectional view of a conventional 
electronic device with connector; and 
0.042 FIG. 8 is a perspective exploded view of the 
conventional electronic device with connector. 

REFERENCE NUMERALS 

0043) 3, 3A, 3B Wiring board 
0044 4 Electronic part 
0045 7, 17 Screw 
0046) 10 Lid 
0047 10A Connector housing 
0048, 10B Inner bottom 
0049) 11 Connector plug body 

0050) 11A Resin base 
0051) 11B Screw tightening part 

0.052 12 Plural terminals 
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0053) 12A Upper terminal 

0054) 12B Lower terminal 
0055 12C Coupling beam 
0056 13 Light emitting diode 

0057) 14 Photo IC 
0058) 15 Disk 
0059) 16 Case 
0060) 16A Connector fixing part 
0061) 16B Tightening hole 

0062) 16C Lid fixing part 

0063) 17 Screw 

0064) 17A Other screw 
0065 18 Jumper wire 

DETAILED DESCRIPTION OF THE 
INVENTION 

0066 An electronic device with connector in an embodi 
ment of the invention comprises a lid, a connector plug body, 
a case, a wiring board, and electronic parts. The electronic 
parts are mounted on the circuit board. The lid has an 
integrally formed connector housing. The connector housing 
has a box shape. The case is also shaped like a box, and has 
a connector fixing part and an upper opening. The wiring 
board mounting the electronic parts is put in the case. The 
connector plug body has a resin base and plural terminals. 
The plural terminals consist of an upper terminal projecting 
in upper direction from the resin base, and a lower terminal 
projecting in lower direction. The upper terminal is inserted 
into the inner bottom of the connector housing,and projects 
from its inner bottom. The lower terminal is inserted into the 
wiring board at the lower Side of the connector housing or 
vicinal position, and projects from the bottom of the wiring 
board. The lower side of the wiring board abuts against the 
upper side of the connector fixing part, and the upper Side of 
the wiring board abuts against the lower Side of the resin 
base, So that the connector plug body is held in the connector 
fixing part. The lid is disposed to cover the upper opening of 
the case. Thus, the electronic device with connector is 
composed. 

0067. In this structure, the connector plug body forms the 
connector. Therefore, the area of the connector occupying on 
the wiring board is decreased. Further, the electronic device 
with connector is reduced in size. Moreover, when the 
connector of the electronic device with connector is attached 
to or detached from the connector at the car body Side, all of 
attaching and detaching force is applied to the lid and case. 
Hence, StreSS applied to the wiring board is extremely 
decreased. That is, StreSS is hardly applied to the wiring 
board 3. AS a result, an electronic device with connector 
having a high reliability of use is obtained. 
0068 Preferably, a tightening hole is formed in the upper 
Side of the connector fixing part. The Screw is tightened into 
the tightening hole while grabbing the connector plug body 
and wiring board. In this structure, the connector plug body 
and wiring board are Securely held in the case by the Screw. 
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0069 Preferably, the resin base and terminals are inte 
grally formed by insert-forming. Further preferably, in a 
direction orthogonal to the projecting direction of terminals, 
a Screw tightening part in a nearly Semicircular shape 
consecutive to the resin base is formed. In this structure, the 
connector plug body is Securely and easily fixed to the case. 
Moreover, the die for manufacturing the connector plug 
body is easily prepared, and the connector plug body can be 
manufactured easily and at low cost. 
0070) Exemplary embodiments of the invention are 
described below while referring to FIG. 1 to FIG. 6. 

Exemplary Embodiment 1 

0071 FIG. 1 is a side sectional view of an electronic 
device with connector in exemplary embodiment 1 of the 
invention, and FIG. 2 is a perspective exploded view of this 
electronic device with connector. The electronic device with 
connector of this exemplary embodiment 1 has a function as 
a rotational angle Sensor. 
0072. In FIG. 1 and FIG. 2, the electronic device with 
connector comprises a lid 10, a connector plug body 11, a 
box-shaped case 16, a wiring board 3, and plural electronic 
parts 4. 
0073. The lid 10 includes a connector housing 10A. The 
connector housing 10A has an upper opening. The connector 
housing 10A is shaped like a box. The connector housing 
10A is formed integrally with the lid 10. Preferably, the lid 
10 having the connector housing 10A is an integral piece 
formed of resin. 

0.074 The connector plug body 11 has a resin base 11A, 
a Screw tightening part 11B, and plural terminals 12. The 
plural terminals 12 are conductive electrically, and are made 
of, for example, metal. Each terminal of the plural terminals 
12 has an upper terminal 12A projecting in upper direction 
from the resin base 11A, and a lower terminal 12B project 
ing in lower direction. Preferably, the Screw tightening part 
11B has a nearly Semicircular shape, and is formed con 
secutively to the resin base 11A in a direction orthogonal to 
the projecting direction of the terminals 12. The resin base 
part 11A, Screw tightening part 11B, and plural terminals 12 
are formed integrally by insert-forming. The plural terminals 
12 are made of metal. The resin base 11A is made of an 
electric insulating resin. The connector plug body 11 is an 
integral form made of resin material by insert-forming of 
metal terminals. 

0075. The plural electronic parts 4 are mounted on the 
wiring board 3. For example, in the diagram, optical func 
tional parts such as light-emitting diode 13 and photo IC 14 
are mounted on the right region of the wiring board 3. The 
lower terminal 12B is soldered and connected to the left 
region of the wiring board 3. A disk 15 is disposed at a 
position between the right region and left region. The disk 15 
has plural holes formed on its Outer periphery. 
0.076 A case 16 accommodates the wiring board 3. The 
case 16 has a connector fixing part 16A and a lid fixing part 
16C, and the connector fixing part 16A projects from the 
inner bottom of the case 16. A tightening hole 16B is formed 
in the upper Side of the connector fixing part 16A. The upper 
end of the connector fixing part 16A abuts against the lower 
Side of the wiring board 3, and is located at a position in 
lower direction of the connector housing 11A. The lid 10 and 
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case 16 are positioned, So that the upper Side of the con 
nector fixing part 16A may be positioned at the lower Side 
of the connector housing 10A or near its lower Side. A Screw 
17 is tightened into the tightening hole 16B by penetrating 
through the wiring board from the upper Side of the Screw 
tightening part 11B. Thus, by the screw 17, the connector 
plug body 11 and wiring board 3 are held and fixed in the 
case 16. 

0077. The lid 10 is disposed to cover the opening of the 
case 16. Preferably, the lid 10 is fixed to the lid fixing part 
16C of the case 16 by means of the screw 17A and others. 
In this way, the electronic device with connector is com 
posed. 

0078. The terminals 12 of this electronic device with 
connector are electrically connected to the connector 
installed in the car body. In this State, when the Steering 
wheel (not shown) of the automobile is manipulated, the 
disk 15 rotates in cooperation with this steering wheel 
manipulation. By the number of holes formed on the outer 
periphery of the disk 15, at least one optical functional part 
of the light-emitting diode 13 and photo IC 14 detects the 
extent of rotation. Thus, the electronic device with connector 
is composed as a rotational angle Sensor. 
0079 A manufacturing method of the electronic device 
with connector having Such configuration is explained 
below. FIG. 3 shows a manufacturing process of the elec 
tronic device with connector in the exemplary embodiment 
of the invention. 

0080. As shown in FIG. 3, the manufacturing process of 
the electronic device with connector in the exemplary 
embodiment of the invention comprises: 

0081 (a) a step of forming a a case having an 
opening, 

0082 (b) a step of forming a lid having a connector 
housing, 

0083 (c) a step of forming a wiring board, 
0084 (d) a step of mounting electronic parts on the 
wiring board, 

0085 (e) a step of forming a connector plug body 
having terminals, 

0086) (f) a step of connecting the terminals electri 
cally to the wiring board, 

0087 (g) a step of fixing the connector plug body to 
the case, and 

0088 (h) a step of installing the lid in the opening of 
the case. 

0089 FIG. 4 is a perspective view of connector plug 
body in the manufacturing process of the electronic device 
with connector in the exemplary embodiment. AS shown in 
FIG. 4, by blanking out a hoop of conductive metal plate, 
plural terminals 12 coupled by a coupling beam 12C are 
formed. By insert-forming of the plural terminals 12 and 
resin, a resin base 11A is formed. In this case, the upper 
terminal 12A of the plural terminals 12 projects in upper 
direction from the resin base 11A, and the lower terminal 
12B projects in lower direction from the resin base 11A. 
Later, the coupling beam 12C is cut off. Thus, the connector 
plug body 11 is manufactured. 
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0090. In this integral forming, the screw tightening part 
11B is formed in the side Surface of the resin base 11A. The 
Screw tightening part 11B is formed in a direction orthogo 
nal to the projecting direction of the terminals 12. Preferably, 
the Screw tightening part 11B has a nearly Semicircular 
shape. AS the Screw tightening part 11B has a nearly 
Semicircular shape, a die having a simple structure splittable 
in two directions, forward and backward, can be used as the 
die for insert-forming. As a result, the connector plug body 
11 can be manufactured easily. 
0091. On the other hand, plural electronic parts 4 are 
mounted on the wiring board 3. Further, the case 16 having 
the connector fixing part 16A is manufactured. The lid 10 
having the connector housing 10A is manufactured. The lid 
10 and case 16 are formed so that the upper side of the 
connector fixing part 16A may be positioned at the lower 
Side of the connector housing 10A or near its lower Side. 
0092 Next, by the screw or the like, the connector plug 
body 11 is temporarily fixed to the wiring board 3, and the 
lower terminal 12B is soldered to the wiring board 3 
mounting plural electronic parts 4. 
0093. Then, the upper side of the projecting connector 
fixing part 16A is positioned at the lower side of the 
connector housing 10A. The screw 17 is fixed in the 
tightening hole 16B formed in the connector fixing part 16A 
through the Screw tightening part 11B and wiring board 3. 
Thus, the connector plug body 11 and wiring board 3 are 
held and fixed in the case 16. 

0094 Consequently, the left end of the wiring board 3 is 
fixed to the case 16 by other screw 7. The upper opening of 
the case 16 is disposed to cover the lid 10. This lid 10 is fixed 
in the lid fixing part 16C of the case 16 by the screw 17A and 
others. Thus, the electronic device with connector is com 
pleted. 

0095. In the electronic device with connector of this 
exemplary embodiment, the lid 10 has the connector hous 
ing 10A. That is, the lid 10 and connector housing 10A are 
formed integrally. In this structure, the electronic device 
with connector can be easily reduced in size. 
0096. Further, the connector plug body 11 is fixed 
directly to the case 16. In this structure, when the electronic 
device with connector is attached to or detached from the 
connector of the car body, all of attaching and detaching 
force is applied to the lid 10 and case 16, and the attaching 
and detaching force is not applied to the wiring board 3. It 
hence prevents StreSS applied to the wiring board by attach 
ing or detaching of the electronic device with connector. 
Deterioration of performance by manipulation is prevented. 
AS a result, an electronic device with connector having a 
high reliability of use is obtained. 
0097. The connector fixing part 16A has the tightening 
hole 16B formed on the upper side. By tightening the screw 
17 into the tightening hole 16B while grabbing the connector 
plug body 11 and wiring board 3, the connector plug body 
11 and wiring board 3 are securely held in the case 16. As 
a result, an electronic device with connector having a high 
reliability of use is obtained. 
0.098 Moreover, in the process of forming the connector 
plug body 11 by insert-forming of the resin base 11A and 
terminals 12, and forming a nearly Semicircular Screw 
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tightening part 11B in a direction orthogonal to the project 
ing direction of the terminals of the resin base 11A, the Step 
of forming the connector plug body 11 integrally is made 
easier, and the die is easier to prepare. Hence the manufac 
turing cost is lower. 
0099. In this exemplary embodiment, as the case 16 is 
designed to tighten the Screw tightening hole 16B formed in 
the connector fixing part 16A projecting from the inner 
bottom and the screw 17 in this tightening hole 16B, the 
connector plug body 11 and wiring board 3 are held and 
fixed in the case 16. Instead of Such structure, the following 
fixing Structure is also possible. That is, instead of the 
tightening hole 16B and Screw 17, the connector fixing part 
16A has a first engaging part Such as pawl formed on the 
upper side thereof, the wiring board 3 has a Second engaging 
part Such as hole or notch, and this first engaging part is 
inserted into the Second engaging part, and the leading end 
of the first engaging part is press-fitted and arrested in the 
resin base 11A. Thus, the connector plug body 11 and wiring 
board 3 are held and fixed in the case 16. In Such various 
modes of fixing Structure, the connector plug body 11 and 
wiring board 3 are held and fixed in the case 16. 

Exemplary Embodiment 2 

0100 FIG. 5 is a side sectional view of an electronic 
device with connector in exemplary embodiment 2 of the 
invention, and FIG. 6 is a perspective exploded view of this 
electronic device with connector. 

0101 The electronic device with connector in exemplary 
embodiment 1 has one wiring board 3. By contrast, the 
electronic device with connector of this exemplary embodi 
ment 2 has two wiring boards. Or, the electronic device with 
connector of exemplary embodiment 2 has the wiring board 
divided into two parts. That is, in FIG. 5 and FIG. 6, the 
case 16 contains a first wiring board 3A and a Second wiring 
board 3B. The connector plug body 11 is connected to the 
first wiring board 3A. On the second wiring board 3B, plural 
electronic parts 4 Susceptible to StreSS are mounted at 
arbitrary positions. Other plural electronic parts 4 are 
mounted on the first wiring board 3A. The first wiring board 
3A and Second wiring board 3B are positioned at a specific 
interval, and are mutually connected by means of a flexible 
jumper wire 18. The connector plug body 11 has a same 
configuration as the preceding exemplary embodiment 1. 
The case 16 has a connector fixing part 16A and a lid fixing 
part 16C. The connector fixing part 16A has a tightening 
hole 16B. The first wiring board 3A is held and fixed in the 
case 16 together with the connector plug body 11, by means 
of a screw 17. The second wiring board 3B is fixed to the lid 
fixing part 16C of the case 16, together with the lid 10, by 
means of other screw 17A. The other constitution is same as 
in exemplary embodiment 1. 
0102) In this constitution, the same effects as explained in 
exemplary embodiment 1 are obtained. Further, the StreSS 
given to the electronic parts 4 can be Securely prevented. 
Moreover, Since the plural electronic parts can be mounted 
at arbitrary positions on the Second wiring board, the elec 
tronic device with connector reduced in size can be obtained. 

0103) Thus, according to the invention, the area of the 
connector is reduced. The entire electronic device with 
connector can be reduced in size. When manipulating the 
electronic device with connector, StreSS given to the wiring 
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board is prevented. Deterioration of performance during 
manipulation is prevented, and the electronic device with 
connector excellent in reliability is obtained. 

What is claimed is: 
1. An electronic device with connector comprising: 
(a) a case having an opening, 
(b) electronic parts and a wiring board installed in said 

CaSC, 

Said electronic parts being mounted on Said wiring 
board, 

(c) a connector plug body fixed to Said case, 
Said connector plug body having a terminal and a base, 
Said terminal having an upper terminal projecting in 

upper direction from Said base, and a lower terminal 
projecting in lower direction from Said base, and 

Said lower terminal being electrically connected to Said 
wiring board, and 

(d) a lid disposed in Said opening of Said case, 
Said lid having a connector housing, and 
Said upper terminal projecting into Said connector hous 

ing, 

wherein Said base is fixed to Said case, and thereby said 
connector plug body is fixed to Said case. 

2. The electronic device with connector of claim 1, 
wherein Said case has a connector fixing part projecting 

from the inner bottom of the case, 
Said connector fixing part is positioned in lower direction 

of Said connector housing, and 
Said base is fixed to Said connector fixing part, So that Said 

connector plug body is fixed to Said case. 
3. The electronic device with connector of claim 2, 
wherein the lower Side of Said wiring board abuts against 

the upper Side of Said connector fixing part, So that Said 
wiring board is held in Said case. 

4. The electronic device with connector of claim 2, 
wherein the lower Side of Said wiring board abuts against 

the upper Side of Said connector fixing part, and 
the upper side of Said wiring board abuts against the lower 

Side of Said base, So that Said connector plug body is 
held in Said wiring board and Said case. 

5. The electronic device with connector of claim 2, 
wherein Said connector fixing part has a first engaging 

part formed on the upper Side of the connector fixing 
part, 

Said Wiring board has a Second engaging part, 
Said base has a third engaging part, 
Said wiring board is positioned between Said upper Side of 

Said connector fixing part and Said connector plug body, 
and 

Said first engaging part is engaged with Said third engag 
ing part by way of the Second engaging part, So that Said 
connector plug body is fixed in Said case. 
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6. The electronic device with connector of claim 2, further 
comprising: 

a SCreW, 

wherein Said connector fixing part has a tightening hole 
formed in the upper Side of this connector fixing part, 

Said base has a Screw tightening part, 
Said wiring board is positioned between Said upper Side of 

Said connector fixing part and Said base, and 
Said Screw is tightened and fixed in Said tightening hole by 

grabbing Said wiring board from upper direction of Said 
Screw tightening part. 

7. The electronic device with connector of claim 6, 
wherein Said Screw tightening part has a nearly Semicir 

cular shape formed in Said base in a direction orthogo 
nal to Said terminal, and 

Said Screw is tightened and fixed in Said tightening hole by 
grabbing Said wiring board from upper direction of Said 
Screw tightening part. 

8. The electronic device with connector of claim 1, 
wherein Said connector housing is shaped like a box, 

having an upper opening, and 

Said lower terminal projects from the inner bottom of Said 
box-shaped connector housing. 

9. The electronic device with connector of claim 1, 

wherein Said terminal has plural terminals made of metal, 
Said base is a resin base made of resin, 
Said connector plug body is an integral form of Said plural 

terminals and resin base, and 

Said plural terminals are fixed to Said resin base. 
10. The electronic device with connector of claim 1, 

wherein Said connector housing is formed integrally with 
said lid. 

11. The electronic device with connector of claim 1, 
wherein the electronic device with connector is a rota 

tional angle Sensor, and 
said electronic part has (I) at least one of optical func 

tional parts of light-emitting diode and photo IC, and 
(ii) a disk having plural through-holes disposed near 
Said optical functional part. 

12. An electronic device with connector comprising: 
(a) a case having an opening, 
(b) electronic parts and a wiring board installed in Said 

CaSC, 

Said electronic parts being mounted on Said wiring 
board, 

(c) a connector plug body fixed to said case, 
Said connector plug body having a terminal and a base, 
Said terminal having an upper terminal projecting in 

upper direction from Said base, and a lower terminal 
projecting in lower direction from Said base, and 

Said lower terminal being electrically connected to Said 
wiring board, and 
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(d) a lid disposed in Said opening of Said case, 
Said lid having a connector housing, and 
Said upper terminal projecting into Said connector hous 

ing, 
wherein Said connector housing is formed integrally with 

said lid. 
13. The electronic device with connector of claim 12, 
wherein Said connector housing is shaped like a box, 

having an upper opening, and 

Said lower terminal projects from the inner bottom of Said 
box-shaped connector housing. 

14. The electronic device with connector of claim 12, 
wherein Said terminal has plural terminals made of metal, 
Said base is a resin base made of resin, 
Said connector plug body is an integral form of Said plural 

terminals and resin base, and 
Said plural terminals are fixed to Said resin base. 
15. The electronic device with connector of claim 12, 
wherein Said base is fixed to Said case, So that Said 

connector plug body is fixed to Said case. 
16. The electronic device with connector of claim 12, 
wherein Said case has a connector fixing part projecting 

from the inner bottom of the case, 
Said connector fixing part is positioned in lower direction 

of Said connector housing, and 
Said base is fixed to Said connector fixing part, So that 

fixing Said connector plug body to Said case. 
17. The electronic device with connector of claim 16, 

wherein the lower Side of Said wiring board abuts against 
the upper Side of Said connector fixing part, and 

the upper side of Said wiring board abuts against the lower 
Side of Said base, So that Said connector plug body is 
held on Said wiring board and Said case. 

18. An electronic device with connector comprising: 
(a) a box-shaped case having an opening, 

Said case having a connector fixing part projecting from 
the inner bottom of the case, 

(b) electronic parts and a wiring board installed in said 
CaSC, 

Said electronic parts being mounted on Said wiring 
board, 

(c) a connector plug body fixed to Said case, 
Said connector plug body having plural metal terminals 

and a resin base, 
Said plural metal terminals having plural upper termi 

nals projecting in upper direction from Said base, and 
plural lower terminals projecting in lower direction 
from Said base, 

Said connector plug body being integrally formed with 
Said plural metal terminals and resin base, and 

Said lower terminals being electrically connected to 
Said wiring board, and 
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(d) a lid disposed in said opening of Said case, 
Said lid having a box-shaped connector housing, and 
Said connector housing being integrally formed in Said 

lid, 
wherein Said plural metal terminals project from the inner 

bottom of Said connector housing, 
Said connector fixing part is positioned in lower direction 

of Said connector housing, and 
the lower Side of Said wiring board abuts against the upper 

Side of Said connector fixing part, Said base is fixed to 
Said case, So that Said connector plug body is fixed to 
Said case. 

19. The electronic device with connector of claim 18, 
further comprising: 

a SCreW, 

wherein Said connector fixing part has a tightening hole 
formed in the upper Side of this connector fixing part, 

Said base has a Screw tightening part, 
Said wiring board is positioned between Said upper Side of 

Said connector fixing part and Said base, and 
Said Screw is tightened and fixed in Said tightening hole by 

grabbing Said wiring board from upper direction of Said 
Screw tightening part. 

20. The electronic device with connector of claim 19, 
wherein said connector plug body is an insert-forming 

body of Said plural terminals and resin base, 
Said Screw tightening part has a nearly Semicircular shape 

formed in Said base, in a direction orthogonal to Said 
terminals, and 

Said Screw is tightened and fixed in Said tightening hole by 
grabbing Said wiring board from upper direction of Said 
Screw tightening part. 

21. An electronic device with connector comprising: 
(a) a case having an opening, 
(b) plural electronic parts and plural wiring boards 

installed in Said case, 
Said plural wiring boards having a first wiring board 

and a Second wiring board, 
Said plural electronic parts having a first electronic part 

and a Second electronic part, 
Said first electronic part being mounted on Said first 

wiring board, 
and Said Second electronic part being mounted on Said 

Second wiring board, 
(c) a connector plug body fixed to said case, 

Said connector plug body having a terminal and a base, 
Said terminal having an upper terminal projecting in 

upper direction from Said base, and a lower terminal 
projecting in lower direction from Said base, and 

Said lower terminal being electrically connected to Said 
first wiring board, and 

(d) a lid disposed in said opening of Said case, 
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Said lid having a connector housing, and 
Said upper terminal projecting into Said connector hous 

ing, 
wherein Said base is fixed to Said case in a State of 

grabbing Said first wiring board, So that fixing Said 
connector plug body to Said case, and Said Second 
wiring board is fixed to Said case. 

22. The electronic device with connector of claim 21, 
wherein Said connector housing is formed integrally with 

said lid. 
23. The electronic device with connector of claim 21, 
wherein Said case has a connector fixing part projecting 

from the inner bottom of the case, 
Said connector fixing part is positioned in lower direction 

of Said connector housing, and 
Said base is fixed to Said connector fixing part, So that Said 

connector plug body is fixed to Said case. 
24. The electronic device with connector of claim 21, 

further comprising: 
a disk having plural through-holes, Said disk being dis 

posed near Said first wiring board, 
wherein Said first electronic part is at least one of optical 

functional parts of light-emittig diode and photo IC, 
and 

Said disk and optical function part have a function of 
detecting the number of revolutions of said disk. 

25. A manufacturing method of electronic device with 
connector comprising the Steps of: 

(a) forming a a case having an opening, 
(b) forming a lid having a connector housing, 

in which said connector housing is formed integrally 
with said lid, 

(c) forming a wiring board, 
(d) mounting electronic parts on said wiring board, 
(e) forming a connector plug body having metal terminals 

and resin base by insert-forming of metal material by 
using resin material, 

(f) connecting said terminals electrically to said wiring 
board, 

(g) fixing said connector plug body to said case by fixing 
Said resin base to Said case, and 

(h) installing said lid in Said opening of Said case. 
26. The manufacturing method of electronic device with 

connector of claim 25, 
wherein Said case has a connector fixing part projecting 

from the inner bottom of the case, and 
Said step (g) and step (h) include a step of fixing said base 

to Said connector fixing part, So that Said connector 
fixing part may be positioned in lower direction of Said 
connector housing, 

thereby said connector plug body is fixed to Said case. 
27. The manufacturing method of electronic device with 

connector of claim 26, 
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wherein said step (g) and Step (h) include a step of fitting 
the lower Side of Said wiring board to the upper Side of 
Said connector fixing part, and fitting the upper Side of 
Said wiring board to the lower Side of Said base, So that 
Said connector plug body is held in Said wiring board 
and Said case. 

28. The manufacturing method of electronic device with 
connector of claim 26, 

wherein Said connector fixing part has a first engaging 
part formed on the upper Side of the connector fixing 
part, 

Said Wiring board has a Second engaging part, 

Said base has a third engaging part, and 

Said step (g) and Step (h) include a step of engaging 
between said first engaging part and Said third engaging 
part by way of Said Second engaging part, with the 
wiring board positioned between Said upper Side of Said 
connector fixing part and connector plug body, 

thereby said connector plug body is fixed to Said case. 
29. The manufacturing method of electronic device with 

connector of claim 26, 

wherein Said connector fixing part has a tightening hole 
formed on the upper Side of the connector fixing part, 

Said base has a Screw tightening part, and 

said step (g) and Step (h) include a step of tightening and 
fixing the Screw into Said tightening hole by grabbing 
Said wiring board from upper direction of Said Screw 
tightening part, with Said wiring board positioned 
between Said upper Side of Said connector fixing part 
and base. 

30. The manufacturing method of electronic device with 
connector of claim 29, 

wherein Said Screw tightening part has a nearly Semicir 
cular shape formed in Said base, in a direction orthogo 
nal to Said terminals, and 

said step (g) and Step (h) include a step of tightening and 
fixing the Screw into Said tightening hole by grabbing 
Said wiring board from upper direction of Said Screw 
tightening part. 

31. The manufacturing method of electronic device with 
connector of claim 26, further comprising a Step of: 

installing a disk having plural through-holes in Said case, 

wherein Said electronic device with connector is a rota 
tional angle Sensor, and 

the Step of mounting Said electronic parts on Said wiring 
board includes a Step of mounting at least one of optical 
functional parts of light-emitting diode and photo IC on 
Said wiring board. 


