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EARTH GROUND TERMINAL 

FIELD OF THE INVEN'flON: 

The invention of the present applicatlou pertains to au ecu.th grow1d tenninal which is 

used to prevent electromagnetic ind~ctive inlerf erence, high-frequency inductive interference, 

etc. when a printed substrate is ground by another printed substrate, a shield plate, a chassis, a 

case (frame), etc. 

BACKGROUND OF THE INVENTION: 

Japanese Kokai Pa.tent Application No. Hci 9[1997]·115574 disclosed a connection 

ten11inal as an example of the prior type of earth ground terminal. Figure 6 shows the state when 

the com1ection terminal is soldered to a printed circuit board. For the aforementioned connection 

terminal, a pair of soldering parts 6 and 7 arc set up appropriately at different position::; alOng the 

same straigbt line in tho longitudinal direction of connection part 4 so that the inner surfaces of 

the soldering parls face each other. In this way, the solder can expand in such a direction tbat the 

suTfnce tension of the solder in soldeiing parts 6 and 7 cancel each other. Therefore,. position 

deviation can be preve11ted during soldering. 

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

board, it is difficult to detennine by visual observation whether the solder fillet is reliably 

attached to the soldering parts. It is especially dillicult to make the aforementioned 

determination for soldering part 7 which is covel"ed by connection part (spring contact) 2. Also,. 

a small lenninal makes it more diffic1.1lt lo make the aforementioned detennination. 

BRIEF SUMMARY OF THE INVENTION: 

The purpose ofth~:invention of the present invention is to solve the aforementioned 

problem by providing a small and inexpensive ea11h ground terminal whose soldering slate can 

be confirmed easily. 

In order to realize lhe aforententioncd purpose, the invention of the present application 

provides an earth ground terminal characterized hy the fa.ct that the earth ground terminal 
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comprises an electroconductivc substrate pmt and an electroconductive spring contact which 

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

part, and through holes that have undergone a burring process are fonned in the substrate part. 

BRIEF DESCRIPTION OF THE DRAWINGS: · 

Figure 1 is a side view illustrath1g the earth ground terminal of the invention of the 

present invention. 

Figure 2 is a plane view illlistrating the earth ground terminal shown in Figure 1 . 
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}:igurc 3 is a front view illu.~trating the ca1th ground tenninal shown in Figure 1. 

Figure 4 is a cross-sectio11al view along line A-A in Figure 3. 

Figure 5 is a plane view illustrating lhe pad (grounding trace) used in the invention of the 

pcese11t invention. 

17igure 6 is a diagram illustrating the use of a conventional prior art terminal. 

DETAILED DF..SCRirTION OF THE PREFERRED EMBODIMENT: 

The earth ground terminal of the present invention includes clcctroconductive substrate 

part 10 and spring contact 20. The substrate part is mo1111ted on electroconductivc pad 

(grounding trace) 31 of printed circuit board 30 by means of soldering. The spring contact 

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

part. -. 
""" 

Through holes 11 which have un<lergonc a burring process are formed in the substrate 

part at least two locations along the 1011giltt<linal direction of the substrate part. Because a 

burrb1g process 1s performed on the inner peripheral portion of each tl1rough hole, that portion 

p1·otmdes in a cylindrical shape from the in.side of the substrate part to th<:: outside of the 

substrate part. Also, the jnner surface of the substrate part js plated for good soiderability. 
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Blcctroconductive pads 31 formed on the printed circuit board are either arranged in a 

pattern with n dimension equal to or smn11 lhn11 thnt of the substrate part of the ~arth ground 

tenninal or arranged independently 01nhe printed circuit board coaesponding, respectively, to 

the plural tlu·ough holes formed on the substrate part of the tem1inal. 

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

at the tip of the spring contact. 

n1e use of the earth gro\1nd terminal of the present invention will be explained. 
·.-· .· 

The substrate part of the earth ground tem1inal is fixed on gl'ounding trace 31 of printed 

circuit board 30 by means of soldering. More specifically, plural e311.h ground terminals of the 

present invention arc placed on a tape. The spring contact part of each earth ground terminal is 

vacuum grabbed by an automatic machine. After the earth ground terminal is u·a11sported to a 

prescribed location ofllle printed circuit board, the suction is released. As a result, the terminal 

is dropped onto the inner surface of the substrate part and is carried on tho printed circuit board. 

Sttbsequenlly, the prmtcd circuit board is passed through a solde1ing row, and the terminal is 

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

board. 

Thcnt in order to g\"Olmd 1.hc pad (grounding trace) 31 of the printed circuit board, lhe 

earth ground terminal is brought in contact with a shield panel (or a chassis, frame, etc.). For 

example, if a ca.c;e with a shield panel instaUcd in it is sued, when the printed circuit board is 

accommodated in a case tlu-ough the earth grotmd tenninal of the present invention, the spring 

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

The termhial or the present illve11tion ha.'5 the following characteristics. 

For the earth ground terminal oflhe present invention, since a bl1rri11g process is 

performed for the through holes formed in tlJe substrate part, when the .substrate part is soldered 

to the pad (grounding trace) of a printed clrcuit board, the solder is attached to the i1111er surface 
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of each through hole which protrudes in a cylindrical shape. Therefore, the solder can be 

attached/connected reliably in the tllTough holes. 

Also, for the earth ground terminal of the present inventio11, since the solder fillet can be 

observed through the throttgh holes,. soldering defects can be detected easily. 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 small11 there is a_tole:ftlllce in t~e 

p1-ccision of tlie position where the tenninal is installed. Consequently, the size ofthC terminal .. 

can be reduced, and the device can be miniaturized correspondingly~. · .. ~- ·: 

In the earth ground terminal of the present invention, the through boles are fonned at 

least two locations along the longitudinal direction of the substrate part, and the 

olcctroconductivc pads can be arranged independently on the printed circuit board to correspond 

to the through holes, respectively. In this case, during refiow of the solder, the .. surface tension>· · 
. . . 

occurring on the solder fillets of the burring-processed portion (cylindrical protrusions of lhc 

in11e1· pelipheral surface) oftbe through holes cru1ccl each other. Consequently, position 

deviation of the terminal can be prevented. 

Since the earth ground terminal of the present inventio11 has the aforementioned 

advantages, it can be used to deal with noise, F.MI. or other problems of portable communication 

equipment, CRT or TFT. displays using STN color Jiquid crystal, and other electronic devices • 

..... ... 
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WHAT IS CIJAIMED JS: 

1. An earth grou11d terminal comprising an clcctroconduclive substrale part and an 

electroconductive spring contact spri11g co11tact which protrude.°' integrally from one edge of tlle 

substrate part toward the side opposite to the substrc1te part, and through holes that have 

undergone a bumng process are for~1~d on the substrate part. 
' ... : . .:.. 

2. An earth ground tenni11al of Claim 1 wherein said. through holes arc fonned at two or · ..... :'.' : 
• I • ·•• ~· , . . .• • _:_ ... :.·~ · ... :·:.·:<;.·~~··:·_::~x . .-~~:.:.~· ·.. ..< ·~~'..'.~·- :. 

more locations along the long11udma1 duection oftbc afotemcntioned substra~ part~·:.. · /. 
. .. ·...• . .• ·.-.:" ;. .. . . :.;;! • .... :: . : . : . . ·.·. . · ..... ~- ....... . 

. ~-: . ..• . ·.• . .. . . . ' . :. " . . .. ~-- . ; .. ·.·· ~- .: : 

3. An caith gmunil:tiinninal ~~r;:~~iltg ~~:~:~~W~l~~~~~m~ .&f:z~: 
clectroconductive pads fonned on a printed circuit bo.ard where the .earth· grotl11d terin~l is ' .· .. 

mounted, and the pads a~ fonned independently on the printed~reuit boar&\~· c~~~~iia,· ,:-.. ).'·".· 
' .. . .. . . . .. 

respectively, to plural through boles fonned on the ~ubstrate part of.the. eart.h groµnd .terminal .. 
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