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(57) Abréege/Abstract:

An earth ground terminal provides an electroconductive substrate part and an electroconductive spring contact which protrudes
Integrally from one edge of the substrate part toward the side opposite to the substrate part. Through holes which have
undergone a burring process are formed In the aforementioned substrate part. The earth ground terminal Is used to prevent

electromagnetic inductive interference, high-frequency inductive interference, etc. The earth ground terminal is effective when a
printed substrate Is grounded by a shield plate or a chassis.
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ABSTRACT OF THE DISCLOSURE:
An eatth ground terminal provides an electroconductive substrate part and an

electroconductive spring contact which protrudes integrally from onc edge of the substratc part
toward the sidc oppositc to the substrate part. Through holes which have undergone a burring
process are formed in the aforcmentioned substrate part. The earth ground terminal is uscd (o
prevent electromagnetic inductive interference, high-frequency inductive interference, etc. The

earth ground terminal is effective when a printed substrate is grounded by a shield plate or a

chassis.
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EARTH GROUND TERMINAL

FIELD OF THE INVENTION:

The invention of the present application pertaius to an earth ground terminal which is
used to prevent electromagnetic inductive interference, high-{; requency induclive interference,
etc. when a printed substrate is ground by another printed substrate, a shield platc, a chassis, a

case (frame), etc.

BACKGROUND OF THE INVENTION:
Japancse Kokai Patent Application No. Ilci 9[1997]-115574 disclosed a conncetion

terminal as an examplc of the prior type of earth pround terminal. Figure 6 shows the state when
the connection terminal is soldered to a printed circuit board. For the aforementioned connection
terminal, a pair of soldering parts 6 and 7 arc sct up appropriately at different positlons along the
same straight line in the longitudinal direction of connection part 4 so that the inner surfaces of
the soldering parts face each other. In this way, the solder can expand 1 such a dircction that the
surface tension of the solder in soldering parts 6 and 7 cancel each other. Therclore, position

deviation can be prevented during soldering.

Howevcr, when the aforementioned connection terminal is soldered to the printed circuit

board, it is difficult to determine by visual observation whether the solder fillet is rcliably
attached to the soldering parts. It is especially difficul( to make (he aforementioned
determination for soldering part 7 which is covered by connection part (spring contact) 2. Also,

a small terminal makes it more difficult to make the aforementioned determination.

BRIEF SUMMARY OF THE INVENTION:

The purpose of the invention of the prescnt invention is to solve the aforementioncd

problem by providing a small and inexpensive earth ground terminal whose soldering state can

be confirmed easily.

In order to realize the aforcmentioned purpose, the invention of the present application

provides an carth ground terminal characterized by the fact that the earth ground terminal
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comprises an electroconductive substrate part and an clectroconductive spring contact which

protrudes integrally from one edge of the substrate part toward the side opposite to the substratc

part, and through holcs that have undergone a burring process arc formed in the substrate part.

BRIEF DESCRIPTION OF THE DRAWINGS:
[Figure 1 is a sidc view illustrating the carth sround terminal of the invention of the

present invention.

Tigure 2 is a planc view illustrating the carth ground terminal shown in Figure 1.
Figure 3 is a [ront view illustrating the carth ground terminal shown in Figure 1.

Figure 4 is a cross-scctional view along linc A-A in Figure 3.

igure S is a planc view illustrating the pad (grounding trace) used in the invention of the

present invention.

Figure 6 is a diagram illustrating the usc of & conventional prior art terminal.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

The carth ground terminal of the present invention includes clectroconductive substrate
parl 10 and spring contact 20. The substrate part 1s mounted on clectroconductive pad
(grounding trace) 31 of printed circuit board 30 by mcans of soldering. The spring contact

protrudes integrally from one edge of the substrate part toward the side opposite to the substrate

patt.

Through holes 11 which have undergonc a burring process are formed in the substrate
part at least two locations along the longitudinal direction of the substratce part. Because a

burring process is performed on the inncr peri pheral portion of each through hole, that portion

protrudes in a ¢ylindrical shape from the inside of the substrate part to the outside of the

substrate part. Also, the inner surface of the substrate part is plated for good solderability.




CA 02293099 1999-12-23

Electroconductive pads 31 formed on the printed circuit board are either arran ged in a
pattern with a dimension equal to or small than that of the substrate part of the carth ground
terminal or arranged independently on the printed circuit board corresponding, respectively, to

the plural through holes formed on the substrate part of the terminal.

In the present example shown in the figures, a curled part 21 bent to the inside is arranged

at the tip of the spring contact.

T'he use of the earth ground terminal of the present invention will be explained.

The substrate part of the carth ground terminal is fixed on grounding trace 31 of printed
circuit board 30 by means of soldering. More specifically, plural carth ground terminals of the
present mnvention are placed on a tape. The spring contact part of cach earth ground terminal is
vacuum grabbed by an automatic machine. Afler the carth ground {erminal is transported to a
prescribed location of the printed circuit board, the suction is rcleased. As a result, the terminal
is dropped onto the inner surface of the substrate part and is carricd on the printed circuit board,
Subsequently, the printed circuit board is passed through a soldering row, and the terminal is

soldered to the circuit board in the same way as other circuit elements on the printed circuit
board.

Then, 1n order to ground the pad (grounding trace) 31 of the printed circuit board, the
carth ground terminal is brought in contact with a shield panel (or a chassis, {rame, cte.). For
example, if a case with a shield panel installed in it is sued, when the printed circuit board is
accommodated in a case through the earth ground teyminal of the present invention, the spring

contact of the earth ground terminal is pushed back and makes contact with the shield panel.

The terminal of the present invention has the following characteristics.

For the carth ground terminal of the present invention, since a burring process is
performed for the through holes formed in the substrate part, when the substrate part ts soldered

to the pad (grounding trace) of a printed circuit board, the solder is attached to the inner surface
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of each through hole which protrudes in a cylindrical shape. Therefore, the solder can be
attached/connected rcliably in the through holes.

Also, for the earth ground terminal of the present invention, since the solder (illet can be
obscrved through the through holes, soldering defects can be detected casily. This is a

significant effect is cases where the pad of the printed circuit board is small.

Since soldering defects can be detected even if the pad is small, there is a tolerance in the
precision of the position where the terminal is installed. Consequently, the size of the terminal

can be reduced, and the device can be miniaturized corrcspondingly.

In the carth ground terminal of the prescnt invention, the through holes arc formed at
least iwo locations along the longitudinal dircction of the substrate part, and the
clectroconductive pads can be arranged independently on the printed circuit board to correspond
to the through holes, respectively. In this case, during reflow of the solder, the surface tension
occurring on the solder fillets of the burring-processed portion (cylindrical protrusions of the
mner peripheral surface) of the through holes cancel each other. Conscquently, position

deviation of the terminal can be prevented.

Since the earth ground terminal of the present invention has the aforementioned

advantages, it can be used to deal with noisc, EMI, or other problems of portable communication

equipment, CRT or TI7T, displays using STN color liquid crystal, and other clecivonic devices.
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WHAT IS CLAIMED 15:
. An earth ground terminal comprising an electroconductive substrate part and an

clectroconductive spring contact spring contact which protrudes integrally from one edge of the
substratc part toward the side opposite to the substrate part, and through holes that have

undergone a burring process are formed on the substrate part.

2. An earth ground terminal of Claim 1 wherein said through holes are formed at two or

more locations along the longitudinal direction of thc aforementioned substratc part.

3. An earth ground terminal assembly including the earth ground tcrminal of claun 2 and
clectroconductive pads formed on a printed circuit board wherc the earth ground tcrminal 1s
mounted, and the pads are formed independently on the printed-circuit board to correspond,

respectively, to plural through holes formed on the substrate part of the earth ground terminal,
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