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(57) ABSTRACT 

An insulating sheet 13 is manufactured by attaching a buffer 
layer 21 and a resin ?lm 23 using an adhesive layer 8 that 
is not adhesive at a normal ambient temperature. Since there 
is no need to use a release liner When manufacturing the 
insulating sheet 13, there is no release of a silicone compo 
nent. Accordingly, When installing a hard disk printed Wiring 
board, the printed Wiring board and electronic circuits inside 
the hard disk Will not be damaged by the released silicone. 
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INSULATING SHEET, HARD DISK DEVICE AND 
MANUFACTURING METHOD FOR INSULATING 

SHEET 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of Invention 

[0002] The present invention relates to insulating sheets, 
and particularly to an insulating sheet suitable for a hard disk 
device. 

[0003] 2. Description of Related Art 

[0004] A hard disk device (HDD) has disks With a record 
ing layer formed on a surface, and comprises a head for 
Writing to these disks, an arm for supporting the head, and 
an actuator for causing movement of the arm. 

[0005] These disks are housed inside a case, and a printed 
Wiring board for carrying out control of the actuator and 
input and output of data to and from the disks is located 
outside the case. FIG. 5 is a schematic cross sectional vieW 
of a HDD, With reference numeral 110 representing the 
actual HDD, reference numeral 111 representing the case of 
the HDD 110, and reference numeral 112 representing the 
printed Wiring board. Electronic components are mounted 
on the printed Wiring board 112 and an electronic circuit 
made up of these electronic components is connected to the 
bottom 117 of the actuator using a ?exible Wiring board 114. 

[0006] An insulating sheet 113 is located betWeen the 
printed Wiring board 112 and the case 111, and the printed 
Wiring board 112 is screWed to the case 111 in this state. The 
electronic circuit formed on the printed Wiring board 112 is 
insulated from the case 111 by this insulating sheet 113. 

[0007] The insulating sheet 113 has a buffer layer 121, an 
adhesive layer 122 and a resin ?lm 123. The buffer layer 121 
and the resin ?lm 123 are glued together using the adhesive 
layer 122. 

[0008] The adhesive layer 122 conventionally uses adhe 
sive, and in order to maintain its characteristics, this ?lm is 
supplied interposed betWeen release liners 131 and 132, as 
shoWn in FIG. 6. 

[0009] When this type of adhesive layer 122 is used, the 
release liner 131 is ?rst torn off to expose one surface of the 
adhesive layer 122, and this exposed surface is pressed 
against the resin ?lm 123. The adhesive layer 122 is a 
pressure sensitive resin and it Will attach to the resin ?lm 123 
When the adhesive layer is pressed. Next, the other release 
liner 132 is torn off to expose the opposite surface of the 
adhesive layer 122. The adhesive layer 122 is pressed 
against the buffer layer 121. The resin ?lm 123 and the 
buffer layer 121 Will attach together by the adhesive layer 
122, thus resulting in an insulating sheet 113. 

[0010] Once the insulating sheet 113 is interposed betWeen 
the printed Wiring board 112 and the case 111, screW 
fastened, and the ?exible Wiring board 114 attached, the 
HDD 110 shoWn in FIG. 5 is completed. 

[0011] As described above, With the HDD 110 of the 
related art, since the adhesive layer 122 is pressure sensitive 
and has adhesive properties at a normal temperature, the 
release liners 131 and 132 are indispensable When the 
insulating sheet 113 is rolled up for transportation or storage. 
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[0012] Since the release liners 131 and 132 are required to 
have a non-adhesive property, a material having silicone oil 
coated on the resin ?lms as the base material of the release 
liners 131 and 132 is used. Therefore, a silicone component 
is attached to the adhesive layer 122, and if the silicone 
component is released from the insulating sheet 113 by 
generation of heat during driving of the HDD 110, this is 
likely to have a detrimental effect of the electronic circuit of 
the printed Wiring board 112 and the electronic components 
inside the case 111. 

[0013] Non-silicone type release liners are expensive and 
have poor applicability. Even if a non-silicone type release 
liner is adopted, it is necessary to dispose of the release liner, 
and this is not desirable from the point of vieW of reducing 
Waste. 

[0014] The present invention has been created in order to 
solve the above described draWbacks in the related art, and 
the object of the present invention is to provide an insulating 
sheet that does not release a silicone component. 

SUMMARY OF THE INVENTION 

[0015] A ?rst aspect of the present invention is an insu 
lating sheet comprising a buffer layer having buffering 
attributes, an adhesive layer that is not adhesive at normal 
ambient (room) temperature but exhibits adhesiveness When 
heated, and an insulating resin ?lm, Wherein the buffer layer 
and the resin ?lm layer are attached together using the 
adhesive layer. 

[0016] A second aspect of the present invention is an 
insulating sheet, Wherein an adhesive layer of the insulating 
sheet is formed of resin containing no silicone component. 

[0017] A third aspect of the present invention is an insu 
lating sheet Wherein a resin ?lm of the insulating sheet is 
formed from polyethylene terephthalate. 

[0018] A fourth aspect of the present invention is an 
insulating sheet, Wherein a buffer layer of the insulating 
sheet is formed of urethane foam. 

[0019] A?fth aspect of the present invention is a hard disk 
device comprising a case for housing a hard disk; a printed 
Wiring board provided With a circuit for controlling the hard 
disk; and an insulating sheet interposed betWeen the printed 
Wiring board and the case, the insulating sheet comprising a 
buffer layer having buffering attributes, an adhesive layer 
that is not adhesive at normal ambient temperature but 
exhibits adhesiveness When heated, and an insulating resin 
?lm, Wherein the buffer layer and the resin ?lm layer are 
attached together using the adhesive layer. 

[0020] A sixth aspect of the present invention is a hard 
disk device having an adhesive layer formed of resin that 
does not contain a silicone component. 

[0021] A seventh aspect of the present invention is a hard 
disk device having a resin ?lm formed from polyethylene 
terephthalate. 
[0022] An eighth aspect of the present invention is a hard 
disk device having a buffer layer formed from urethane 
foam. 

[0023] A ninth aspect of the present invention is a method 
of manufacturing an insulating sheet including the steps of: 
bringing an adhesive layer of a sheet comprising insulating 
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resin ?lm and an adhesive layer attached on the insulating 
resin ?lm, Wherein the adhesive layer has a property of 
exhibiting adhesiveness When heated, into contact With a 
buffer layer having buffering attributes; heating the adhesive 
layer While pressing against the buffer layer; and attaching 
the resin ?lm to the buffer layer. 

[0024] The insulating sheet of the present invention has 
the structure as described above, Where the adhesive layer of 
the insulating sheet is not adhesive at normal ambient 
temperature. Accordingly, it is possible to Wind the insulat 
ing sheet up in roll form even if the release liner is not used. 
As a result, there is no attachment of a silicone component 
released from the release liner to the adhesive layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 illustrates a ?lm having a tWo-layer struc 
ture according to an embodiment of the present invention. 

[0026] FIG. 2 illustrates a roll obtained by rolling up a 
tWo-layer structure ?lm. 

[0027] FIG. 3 illustrates an insulating sheet in an embodi 
ment of the present invention. 

[0028] FIG. 4 illustrates one eXample of a HDD using the 
insulating sheet of the present invention. 

[0029] FIG. 5 illustrates a HDD of the prior art. 

[0030] FIG. 6 illustrates an insulating sheet of the prior 
art. 

[0031] In each draWing, reference numeral 8 represents an 
adhesive layer. Reference numeral 10 represents a hard disk. 
Reference numeral 13 represents an insulating sheet. Ref 
erence numeral 21 represents a buffer layer. Reference 
numeral 23 represents a resin ?lm. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0032] Reference numeral 8 in FIG. 1 is an adhesive layer 
used With an insulating sheet of the present invention, and is 
attached in advance to a resin ?lm 23. 

[0033] This adhesive layer 8 is formed of a resin that is not 
adhesive at normal ambient temperature, but exhibits adhe 
siveness When heated, and even if an eXposed surface of the 
adhesive layer 8 comes into contact With the resin ?lm 23, 
there Will not be adherence at normal ambient temperature. 

[0034] For this reason, the tWo-layer structure ?lm 18 can 
be directly rolled up Without the use of a release liner so as 
to be stored or transported in the form of a roll 19, as shoWn 
in FIG. 2. 

[0035] The tWo-layer structure ?lm 18 is unWound from 
this roll 19, such that the surface of the adhesive layer 8 is 
brought into contact With the buffer layer 21 and pressed 
While heating. The heating temperature is such that the 
adhesive layer 8 exhibits adhesiveness Without deterioration 
of the buffer layer 21. As shoWn in FIG. 3, if the resin ?lm 
23 is attached to the buffer layer 21, the insulating sheet 13 
of the present invention is obtained. 

[0036] Reference numeral 10 in FIG. 4 is a HDD using the 
insulating sheet 13 of the present invention. Abuffer layer 21 
side of the insulating sheet 13 is brought into contact With 
the printed Wiring board 12. A resin ?lm 23 side of the 
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insulating sheet 13 is brought into contact With the case 11, 
and the printed Wiring board 12 is screW fastened to the case 
11. The printed Wiring board 12 and an electrical circuit 
inside the case 11 are electrically connected to a loWer part 
17 of an actuator using a ?exible Wiring board 14. 

[0037] Further, the buffer layer 21 is formed of a hard 
foam such as polyurethane and is elastic. After vibration and 
heat occurring in a motor inside the case 11 have been 
absorbed by the buffer layer 21, the buffer layer 21 is applied 
to the printed Wiring board 12. 

Embodiments 

[0038] Insulating sheets of the ?rst to third embodiments 
of the present invention are shoWn in Table 1 beloW. PET is 
an abbreviation for polyethylene terephthalate. 

TABLE 1 

Material properties and evaluation results of insulating sheets of ?rst 
to third embodiment of the present invention 

Embod 
iment 1 Embodiment 2 Embodiment 3 

material property PET PET PET 
of resin ?lm 
material property of saturated ?ame resistant halogen free ?ame 
adhesive layer polyester polyester resin resistant polyester 

resin type type adhesive resin type adhesive 
adhesive 

Tg of adhesive layer 45° C. 45° C. 30° C. 
?ame resistance of non ?ame VTM-O VTM-O Equivalent 
adhesive ?lm resistant 
buffer layer property/ ?ame non-?ame non-?ame resistant 
?ame resistance resistant resistant urethane foam 
grade UL94" urethane urethane foam 

foam/ 
HF-1 

range of urethane A Q Q 
amount and cost of 
buffer layer 
edge tack after Q Q Q 
die-cutting 
silicone amount Q Q Q 
cost Q Q Q 
overall evaluation Q Q Q 

[0039] Tg of the adhesive layer in Table 1 is a glass 
transition point. A method of measuring Tg is to use a 
viscoelasticity measuring device to measure a maXimum 
point of tan 6 of 35 HZ, to give Tg. When the adhesive layer 
8 of the ?rst to third embodiments are attached to the buffer 
layer 21, the adhesive layer 8 is heated to 80° C. 

[0040] The item ‘edge tack after die-cutting’ in the table is 
a determination as to Whether or not adjacent insulating 
sheets 13 attach together after die-cutting. A sample for this 
item uses an insulating sheet 13, after being made by 
attaching to each other the buffer layer 21 and the resin ?lm 
23 using the adhesive layer 8. The insulating sheet 13 is 
die-cut in the shape of the case 11 of the HDD 10 and the 
printed Wiring board 12. In this state, the adhesive layer 8 is 
eXposed at the edge of the insulating sheet 13, and if the edge 
of the insulating sheet 13 is adhesive, adjacent insulating 
sheets Will attach together When brought into contact With 
each other and operability is therefore reduced. The symbol 
0 in Table 1 represents the fact that there is absolutely no 
attachment. 

[0041] The item ‘silicone amount’ in the table represents 
a calculated result for amount of silicone content, in a state 
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of the tWo-layer structure ?lm 18 before attaching to the 
buffer layer 21, Washing exposed surface of the adhesive 
layer 8 using N-hexane, enriching the obtained N-hexane 
and then evaluating the enriched N-hexane by FTIR (Fourier 
transform infrared spectroscopy). The symbol 0 represents 
the fact that silicone Was not detected. 

[0042] For the sake of comparison, characteristics of insu 
lating sheets of the prior art are shoWn in Table 2 beloW as 
comparative examples 1-3. 

TABLE 2 
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What is claimed is: 
1. An insulating sheet comprising: 

a buffer layer having buffering attributes; 

an adhesive layer that is not adhesive at normal ambient 
temperature but exhibits adhesiveness When heated; 
and 

an insulating resin ?lm, Wherein the buffer layer and the 
resin ?lm are attached together by the adhesive layer. 

Material property and evaluation results for insulating sheets of comparative 
examples 1 to 3 of the prior art 

comparative examle 1 comparative examle 2 comparative examle 3 

material property PET PET 
of resin ?lm 
material property of 
adhesive layer 
Tg of adhesive layer 
?ame resistance of 
adhesive ?lm 
material property of 
release liner 
peeling force of Q A~X 
release liner 
buffer layer property/ 
?ame resistance 

acrylic adhesive acrylic adhesive 

—10° C. 
non ?ame resistant 

—10° C. 
non ?ame resistant 

lOW silicone type non-silicone type 

?ame resistant 
urethane foam/ 

?ame resistant 
urethane foam/ 

grade UL94" HF-1 HF-1 
range of urethane A A 
amount and cost of 
buffer layer 
edge tack after A A 
die-cutting 
silicone amount A~X Q 
cost A A~X 
overall evaluation A~X A~X 

PET 

?ame resistant 
acrylic adhesive 

lOW silicone type 

O 

loW-?ame resistant 
urethane foam/ 

HF- 2 

[0043] The item ‘release force of release liner’ in Table 2 
represents less than 0.5N/5 cm as 0, from 0.5 to 1N/5 cm 
as A, and in excess of 1N/5 cm as X. The symbol A for edge 
tack after die-cutting represents the fact that there Was slight 
attachment of adjacent insulating sheet edges, but they 
detach under their oWn Weight. In the evaluation for silicone 
amount, a large amount of silicone contained in the N-hex 
ane is represented by the symbol X, and less than X is 
represented by the symbol A. 

[0044] As Will be understood from Table 1 and Table 2, in 
comparative examples 1-3, a silicone component of a release 
liner attaches to an adhesive layer, Whereas in the insulating 
sheets 13 of the ?rst to third embodiments of the present 
invention, silicone is not attached to the adhesive layer 8. 

[0045] Also, in comparative examples 1-3, adjacent edges 
become attached together, Whereas in the insulating sheets 
13 of the ?rst to third embodiments of the present invention, 
there is no attachment of adjacent edges and operability is 
high. 
[0046] With the insulating sheet 13 of the present inven 
tion, there is a possibility of ?ame resistant additives being 
contained in the adhesive layer 8, and it is possible to 
broaden the material properties and compositional selection 
for the buffer layer 21. 

[0047] It is possible to manufacture an insulating sheet 
Without using a release liner. 

2. The insulating sheet according to claim 1, Wherein the 
adhesive layer is formed of resin that does not contain a 
silicone component. 

3. The insulating sheet according to claim 1, Wherein the 
resin ?lm is formed from polyethylene terephthalate. 

4. The insulating sheet according to claim 1, Wherein the 
buffer layer is formed of urethane foam. 

5. A hard disk device comprising: 

a case for housing a hard disk; 

a printed Wiring board provided With a circuit for con 
trolling the hard disk; and 

an insulating sheet interposed betWeen the printed Wiring 
board and the case, Wherein the insulating sheet com 
prises 

a buffer layer having buffering attributes, 

an adhesive layer that is not adhesive at normal ambient 
temperature but exhibits adhesiveness When heated, 
and 

an insulating resin ?lm, Wherein the buffer layer and the 
resin ?lm layer are attached together by the adhesive 
layer. 

6. The hard disk device according to claim 5, Wherein the 
adhesive layer is formed of resin that does not contain a 
silicone component. 



US 2004/0071989 A1 

7. The hard disk device according to claim 5, wherein the 
resin ?lm is formed from polyethylene terephthalate. 

8. The hard disk device according to claim 5, Wherein the 
buffer layer is formed of urethane foam. 

9. A method of manufacturing an insulating sheet, com 
prising the steps of: 

bringing a sheet into contact With a buffer layer having 
buffering attributes, Wherein the sheet comprises an 
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insulating resin ?lm and an adhesive layer attached to 
the insulating resin ?lm, Wherein the adhesive layer has 
a property of exhibiting adhesiveness When heated; and 

heating the adhesive layer While pressing against the 
buffer layer; thereby attaching the resin ?lm to the 
buffer layer With the adhesive layer. 

* * * * * 


