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inductive magnetk conversion element and an MR element are 

shorted from each other by a substance with a resistanqe of 108 

to 109 Q cm and at least one electrode is connected between a 

pair of terminals that are connected to the MR element. However, 

in this prior art, a substance with a resistance of I 08 to i Os Q 

cm is required to short the inductive magnetic conversion element 

· from the MR element and, furthermoret a diode, which is 

essentially not required to achieve the functions of the MR 

element, must be connected. 

In addition, Japanese Unexamined Patent Publication 

(KOKAI) No. 141636/1995 discloses a technology whereby, in a -

structure in which a .flexible printed board is employed as a lead 
i 

conductor for the MR element, two t~rminals that are connected 

to the MR element are shorted dur.ing the manufacturing and 

assembly processes and the flexible printed board is cut prior 

to the ·characteristics measurement following the assembly work, 

to open the shorted . area. However. this prior art may be adopted 

only when a flexible printed board . is employed. and the 

technology does not take into consideration the possibility of 

using a twisted pair wir~ for the lead wire, which . is often the 

case in this type of thin film magnetic head. Moreover. the 

flexible printed board must be cut using a special cutting tool. 

Furthermore, if a flexible printed board is employed, a probe must 

be used when connecting a characteristics measuring device. 
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protective short circuits. In some of these arrangements s 

laser ablation, chemical etching or ion mill' 

are provided with the intention that the short 

However, in this disclosure the tear off portions are 

llaf'.fti~ m the connectors which are used to make external electrical connections to 

DISCLOSURE OF TIIE INVENTION 

It is an object of the present invention to provide a magnetic head apparatus in 

which breakdown caused by electrostatic discharge of an MR element can be prevented 

·. : '7 • ~- •• ' : ~ :~ ; ' .. 

. 
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. 
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In particular, a protective short circuit is provided which c~P.~81~~ 

without using a special cutting tool. .... ,, ... ,.: · · .' ·~ ...'!.' ,;. it is incorporated in a connector 
., . .;,_:1.-''~ ... , .. ·"ff.-· 

'. · ~~ti~~' can be inserted into a characteristics measuring 

In order to achieve the objects described above, the magnetic head apparatus 

head, a head support device, a lead wire and a terminal board~ The magnetic head is 

provided with a slider and one or more magnetic conversion elements mounted on the 

slider. At least one of the magnetic conversion elements is a read element which utilizes 

the magnetoresistance effect. The head support device supports the magnetic head. The 

lead wire is 
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are electrically shorted by a shorting portion 56 at a rearward position that is distanced 

from the connecting areas 54 and 55 over a distance. The wires 31 and 32 leading from 

the MR element 12 are connected to the terminal conductors 52 and 53 respectively. 

The wires 41and42 of the lead wire 4 led from the magnetic conversion element 13 are 

connected to the terminal conductors 62 and 63 respectively. The terminal conductors 

62 and 63 are separated from the terminal conductors 52 and 53 by gaps G3 and G4 

respectively. Grooves or perforations 57 for facilitating the cutting operation are 

provided between the shorting portion 56 and the connecting areas (54, 55) and (64, 65). 

It will be obvious to a person skilled in the field to which the invention pertains 

that effects and advantages similar to those explained in reference to Figs 1 to 9 are 

achieved when one of the terminal boards shown in Figs 10 to 13 is employed. 

As has been explained, according to the present invention, the following 

having a connector that can be directly 

inserted without further modification intol characteristics measuring device followin~ 

~"cutting operation for opening the circuit9Wlfli6~'Mfii11fiilftli~~ 
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CLAIMS 

1. A magnetic head apparatus comprising: 

a magnetic head having a slider and one or more magnetic conversion elements 

positioned at said slider, at least one of said magnetic conversion elements being a read 

element utilizing a magnetoresistance effect; 

a head support device configured to support said magnetic head; 

a lead having a pair of lead wires, one end of each of said pair of lead wires being 

connected to said read element; 

a terminal board having a pair of terminal conductors on a hard substrate, said pair 

of terminal conductors -M\Rit!ll:~m;~ll!JJIW71ft1!1~~~each 

having a first end and a second end, said second end having a connecting area that 

connects to respective other ends of said pair of lead wires, said pair of terminal 

conductors being electrically shorted to each other at a shorting portion located in an 

inclusive range between said connecting area and said first end; and 

said hard substrate being provided with at least one of a groove ~ratiof ro 

facilitate cutting in an area between said shorting portion and said cof. ecting area9 

.-.i:ililm~lilrJilW~is1011tams1if:litiiffil1¥16ii~a•-·~~11 
fiirnlii'-~~t?~~~:t 

~~fn:f-~ll!tM!fAt.1!Wl1rl!fil!!!·:Jt~lt!!!I$~b~ 
~-, !•n~~~ .. ~~~~w~,1~ • ~~~~~M~~~..,~~-!!~·,;~L 

el A magnetic head apparatus according to claim\1f-111\t, wherein: 

said hard substrate includes said groove; and 

said groove +-shaped. 
Q tJ A magnetic head apparatus according to c~ wherein: 

said hard substrate includes said perforatiof said perforatio1compr~aterally 

aligned holes. 

@I A magnetic head apparatus according ~~jJJ:P'herein: 



18 

said magnetic head includes a write magnetic conversion element. 

~!1 ---~l A magnetic head apparatus according • · ~· 1 • - ·-- -. ~'-;' < > •- - - erein: 

said head support device, with one end thereof in a lengthwise direction 

constituting a fixed end and another end thereof constituting a free end, is provided with 

a flexible supporting portion toward said free end and said flexible supporting portion is 

mounted at sai~ suppo of said slider. 
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ABSTRACT 

The present invention is directed to prevention of 

breakdown caused by electrostatic disclu1rge in an MR element. 

An MR element constitutes a reatj.. element. A head 

support deV.ice. 2 supports a magnetic h¢ad 1. A lead. wire 3 is 
.. ;,"'•· ,:. 

constituted With :at· least a pair of lead wkea:: ai ·.and 32 and each 
• . ·.~i ... ,· . . . . ... •. ::;;:<~: -~.-::.~ . ._:~: 

of the pau? c)f· ,·l;;;id wires 31 and 32 is:;,;(:9nnect~ to the read 
> .·_.··.:.· ... =.~-· . -";.-~:! : ·~ . .. 

element at ~ne .end. A terminal board 5 i~· :_provi.d~ with at least 

one pair of ternrlll8:1 conductors 52 and;:· 63 on· top of a hard 

substrate 51. The pair of terminal conductors q2 and 53 are 
I 

wrovided with connecting areas 54 and 55 respectively on the 

$ame side, to which one end of whicJ:i are connected the other 

ends of the lead Wires 31 and 32 respectively. The. pair of 

terminal conductors 52 and 53 are electrically shorted from each 

other by .·a shorting portion 56 at a rearward position which is 

v away from the connecting areas 54 and 55 over a distance. 

Fig_. l 


