
1 SPECIFICATION TITLE OF THE INVENTION A Resistor Composition and Resistors
Using The Same. TECHNICAL FIELD This invention relates to a resistor
composition employed to manufacture resistors with fuse functions, and to
the resistors using the same. Background Technology In accordance to the
enforcement of manufacturer liability law, higher safeties are now
essential to various modern electronic devices. In this tendency, demands
for the resistor with fuse function as vital electronic components securing
the safety is now increasing. Among the various conventional resistors with
fuse function, a cylindrical resistor and a chip type resistor are now
explained referring the attached drawings. Fig. 6 shows a cross-sectional
view of conventional cylinder 



type resistor with fuse function wherein 1 is a metal film deposited on
cylinder shaped alumina insulator 2. 3 is a glass    layer having a low
melting point deposited on metal film 1, 4 are metal caps establishing
electrical connections to metal film 1, 5 are lead wires establishing
electrical connections to metal caps 4, and 6 is a protection film covering
at least metal film 1 and glass layer 3. Fig. 7 shows a cross-sectional
view of conventional chip type resistor with a fuse function wherein 11 is
a metal film deposited on alumina insulator 12, 13 is an upper electrode
deposited on the side surface of alumina insulator 12 establishing an
electrical connection to metal film 11, 14 is a glass layer having a low
melting point deposited on metal film 11, 18 is a protection film covering
at least metal film 11 and glass layer 14, and 15 is a side electrode
deposited on the side 



of alumina insulator 12 establishing an electrical connection to upper
electrode 13. This side electrode 15 is coated with nickel layer 16 and
solder layer 17. With the above-shown resistor constructions, a fused
condition of the conventional resistor can be obtained as shown in Fig. 8.
In this case, when metal films 1 and 11 are heated by Joule heat and when
the temperature rise caused by this heat is reached to the melting point of
the glass layers 3 and 14 of low melting point, the glass layers 3 and 14
of low melting point are melted and the molten low melting point glass is
diffused into metal films 1 and 11 loosing the path of electrical
conduction. However, due to the deviations of heated condition in metal
films I and 11, heat capacities or coat thickness of glass layers 3 and
3 14, diffusion velocity of metal films 1 and 11 into glass layers 



3 and 14, thicknesses of metal films 1 and 11, deviations of desired fusing
times by the over-load application would be inevitable. This invention is
purposed to solve the above-shown problems and to minimize the deviations
of desired fusing time by offering a resistor composition realizing the
higher safety of circuit design and the resistors of the same. SUMMARY OF
THE INVENTION The present invention solving such problems offers a resistor
composition made of fine electro-conductive particles, glass particles
having a melting temperature higher than the forming temperature of
said.fine electro-conductive particles, and a dispersant dispersing said
fine electro-conductive particles and said glass particles uniformly.
Furthermore, the present invention relates to a resistor composition made
of fine electro-conductive particles, glass particles having a melting
point higher than the forming temperature of said fine electro-conductive
particles, a resin 



dissociable and combustible at a temperature lower than the forming
temperature of said electro-conductive particles, and a solvent dissolving
said resin, dispersing said fine electro- conductive particles and said
glass particles uniformly into said resin.    4 BRIEF EXPLANATIONS OF THE
DRAWINGS Fig. 1 shows an enlarged perspective view of cylinder type
resistor which is Embodiment-i of the invention, Fig. 2 shows a
cross-sectional view of the same, Fig. 3 shows an enlarged perspective view
of square chip type resistor which is Embodiment-2 of the invention and
Fig. 4 shows a cross-sectional view of the same. While Fig. 5 shows a
drawing explaining a fused condition of the invented resistor, Fig. 6 shows
a cross- sectional view of conventional cylinder type resistor. Fig. 7 



shows a cross-sectional view of conventional square chip type resistor and
Fig. 8 shows a fused condition of conventional resistor. DESCRIPTION OF THE
PREFERRED EMBODIMENTS EMBODIMENT-1 Embodiment-1 of the invented resistor is
now explained by referring the attached drawings by taking an example for a
cylinder type resistor having fuse function. Fig. 1 shows an enlarged
perspective view of cylinder type resistor which is Embodiment-i of the
invention, and Fig. 2 shows a cross-sectional view of the same. In Figs. 1
and 2, 21 is a resistor film deposited on an alumina insulator obtained by
uniformly coating a resistor composition consisting of fine
electro-conductive particles made of an alloy of Ag and Pd formed within a
temperature range between    



5 200-400[err] fine glass particles having a melting temperature higher
than the forming temperature of said fine electro-conductive particles
which is a temperature higher than 400[err] lower than 600[err]to a
a-terpineol type solvent and by applying a heat-treatment. 23 are metal
caps made of a pressed nickel plated iron sheet disposed on the ends of
alumina insulator 22 establishing an electric connection with the resistor
film 21. 24 are lead wires connected to the metal caps 23, 25 is a
protection layer protecting at least resistor layer 21. The manufacturing
method of the above-explained cylinder type resistor is now explained
below. Accepting cylinder shaped alumina insulators of high heat resistance
and insulation, these are immersed into a liquid of resistor composition
consisting of 5 wt% fine particles of alloy consisting of 46 wt% of Ag and
54 wt% of Pd having a forming temperature of higher than 200[err] lower
than 400C, 0.5 wt% glass particles consisting mainly of boro-silicate lead
glass  having 



a melting point higher than the forming temperature of said fine
electro-conductive particles which is higher than 400[err] lower than
600[err] 94.5 wt% a-terpineol type solvent, then a heat-treatment is
applied in a rotating furnace at a temperature of 350[err] a period of 30
minutes. By this heat treatment, a resistor film made of a uniform mixture
of said fine metal particles and glass particles is produced.    Since the
fine metal particles in the resistor film are electrically connected in a
shape of chains, a stable resistance of said resistor film is realized.
Preferred content of fine electro-conductive particles, fine glass
particles and a-terpineol type solvent is 2-10 wt%, 0.2-1 wt% and 89-97.8
wt%, respectively. In addition, preferred range of alloy constitution is
46[err]5 wt% of Ag and 54[err]wt%of pd. Then, metal caps electrically
connecting the resistor film are 



pressed into the ends of alumina insulator using a caulking method. Then, a
spiral dicing is performed in order to trim the resistance of resistor film
between the metal caps, and this is followed by the welding of lead wires
made of solder coated copper wire on said metal caps. Then, by. painting a
heat resistant inorganic paint on resistor film 2 using a roller method,
and by curing this coat at a condition of temperature of 170[err] 30
minutes, a cylinder type resistor can be obtained. In this case, the
resistor layer can not be formed at a temperature lower than 200[err] the
layer having a proper strength can not be formed at a temperature higher
than 400[err]    EMBODIMENT-2 Now, Embodiment-2 of the invented resistor is
explained by referring the attached drawings. In here, an example taking
for 



a chip type resistor having fuse function is explained. Fig. 3 shows a
perspective view of chip type resistor which is Embodiment-2, and Fig. 4
shows a cross-sectional view of the same. In Figs. 3 and 4, 31s are a pair
of upper electrode layers of silver type thick film disposed on the upper
sides of substrate 32 which is made of 96% alumina. 33 is a resistor layer
overlaid on substrate 32 obtained by printing a resistor layer consisting
of fine electro-conductive particles made of an alloy of Ag and Pd formed
within a temperature range which is higher than 2000C and lower than
400[err]ine glass particles having a melting point higher than the forming
temperature of said electro-conductive particles, and a resin dissociable
and combustible at a forming temperature of said fine electro-conductive
particles, and by applying a heat treatment. 34 is a protection layer
protecting at least resistor layer 31, 35s are side electrode layers made
of a conductive resin such as Ni-phenol resin provided on the sides of
substrate 32 and are connected to the upper electrode layer 31, and 36 and
37 are a nickel 



plated layer and a solder coated layer respectively disposed on the exposed
side surfaces of electrode layers 35. The manufacturing processes of the
chip type resistor of the above construction is now explained below.    8
An insulator made of 96[err]mina having an excellent heat resistance and
insulation characteristics is employed as the substrate. Shallow grooves
are performed (by using a die in a case of green sheet) for splitting this
into rectangular or individual chips. Then, a thick-film Ag paste is screen
printed on the upper sides of said substrate and dried, and is sintered in
a furnace kept at a temperature of 850[err] for 5 minutes during the peak
period and kept in a temperature profile of IN-OUT 45 minutes in order to
form the upper electrode. 



In next, a paste-like resistor composition made of 50 wt% fine alloy
particles consisting of 46% Ag and 54% Pd powders having a layer forming
temperature in a range above 200[err]d below 400[err]wt%fine glass
particles consisting mainly of boro-silicate lead glass particles having a
melting point higher than the forming temperature of said fine
electro-conductive particles which is higher than 400[err] lower than
600[err]3wt% resin component consisting mainly of ethyl cellulose, and 32
wt% a-terpineol type solvent dissolving the resin component is screen
printed. This is then sintered in a belt-type continuous furnace kept at a
peak temperature of 350[err] 30 minutes realizing a temperature profile of
IN-OUT time 60 minutes forming the resistor layer. Preferred content of
fine electro-conductive particles, fine    9 glass particles, resin
component and a-terpineol type solvent is 



30-60 wt%, 10-20 wt%, 1-10 wt% and 10-59 wt%, respectively. In addition,
preferred range of alloy constitution is 46[err]5%of Ag and 54[err]5 wt% of
Pd. In order to adjust the resistance between the upper electrode layers, a
part of the resistor layer is trimmed by laser light (L cut, 39 mm/sec,
12kHz, 5 W) until a desired resistance is obtained Then, an epoxy system
resin paste is screen printed thereon, and is hardened in a belt-type
continuous furnace kept at a peak temperature of 200[err] 30 minutes using
a temperature profile of IN-OUT 50 minutes in order to form protection
layer 9. As a preparation process for forming the side electrode layers,
the substrate is divided into rectangular shape substrates exposing the
side of electrode layers. In order to establish electrical connections to
the upper electrode layers, a conductive resin paste made mainly of Ni and
phenol resin is roller coated on the sides of rectangular substrates and is
hardened in a belt-type continuous infra-red 



hardening furnace kept at a peak temperature of 160[err]for a period of 15
minutes realizing a temperature profile of IN-OUT 40 minutes completing the
deposition of side electrode layers.    10 As a preparation process for
electro-plating, the rectangular substrate is divided into individual
substrates. and a nickel plated layer and a solder coated layer are formed
on the exposed upper electrode layers and side electrode layers by means of
an electro-plating, completing the forming of chip type resistors. The
resistors with fuse function prepared by using Embod- Iments -1 and -2 and
the conventional resistors with fuse functions are soldered on a printed
circuit board in order to evaluate the individual fuse functions. The
results of these are shown in Table 1 and Fig. 5. 



Table 1 The Fusing Times When Powers of Ten Times of The Rated Power are
Applied Invented Resistors        Conventional Resistors EMBODIMENT I
EMBODIMENT 2    Chip type Cylinder type (Cylinder)     (Chip) Average
Resistance 1.040   1.02Q             1.04Q    0.99Q Max. Fusing Time    7
sec.  5 sec.           30 sec.  51 sec. Av. Fusing Time      5 sec.  4 sec.
21 sec.  35 sec. Min. Fusing time    3 sec.  2 sec.           12 sec.   9
sec.    1 1 Table 1 shows that the smaller deviations of fuse times can be
obtained with the invented resistors comparing over that of conventional
resistors. Although the resistor layers are formed at a temperature of
350[err] these embodiments, these may be well 



be formed within a claimed temperature range without restriction. Moreover,
although the Ag/Pd alloy particles are employed in these cases, any
electro-conductive particles dispersible in a solvent may be used.
INDUSTRIAL APPLICATIONS - As shown in the above, the present invention is
to offer a resistor composition by which a higher diffusion speed of metal
particles into the glass components can be obtained when the temperature of
the resistor is reached to the glass melting temperature stabilizing the
fusing time and to offer the resistors using the same.    Substitute sheet
- 21 Jan 2000 What is claimed is: 1.    A layer-forming composition for
imparting a fusibility function to a resistor, comprising: 



a uniform mixture of fine electro-conductive particles; glass particles;
and a solvent for dispersing the electro-conductive particles and glass
particles, wherein the glass particles have a melting point higher than the
temperature at which the composition forms a layer. 2.    A layer-forming
composition for imparting a fusibility function to a resistor, comprising:
a mixture of fine elector-conductive particles; glass particles, a resin;
and a solvent for the resin, wherein the electro-conductive particles and
the glass particles are uniformly dispersed in the resin, and wherein the
resin is dissociable and combustible at a temperature lower than that at
which the composition forms a layer. 3.    The layer-forming composition
according to claim 1, wherein said layer forming temperature of said fine
electro-conductive particles is in a range of 200400[err] the melting point
of said glass particles is in a range of 400-600[err]C. 



4.    The layer-forming composition according to claim 2, wherein said
layer forming temperature of said fine electro-conductive particles is in a
range of 200-400[err]the melting point of said glass particles
Substitute sheet - 21 Jan 2000 is in a range of 400 -600[err]c , and the
dissociation and burning temperature of said resin is less than 300[err]C.
said resin is less than 300[err]C. 5.   A resistor comprising: an insulator
having two ends; a resistor film on said insulator; and an electrode
disposed on an end of said insulator and another electrode disposed on
another end of said insulator establishing an electrical connection with
said resistor film, wherein said resistor film is prepared by the following
process: preparing a resistor composition comprising: fine
electro-conductive particles having a layer forming temperature: 



glass particles having a melting point higher than the layer forming
temperature of said fine electro-conductive particles and said glass
particles; and a solvent dispersing said fine electro-conductive particles
and said glass particles into a uniform mixture: coating said resistor
composition on a part or entire surface of said insulator; and heating said
resistor composition on said insulator. wherein said resister film is fused
when the resistor reaches a temperature that exceeds the melting point of
said glass particles. 6.   A resistor comprising: a substrate having two
ends; a resistor film formed on at least one surface of said substrate; and
Substitute sheet - 21 Jan 2000 an electrode disposed on an en d of said
substrate and another electrode 



disposed on another end of said substrate establishing an electrical
connection with said resistor film. wherein said resistor film is prepared
by the following process: preparing a resistor composition comprising: fine
electro-conductive particles having a layer forming temperature; glass
particles having a melting point higher than the layer forming temperature
off said fine electro-conductive particles; and a resin dissociable and
combustible at a temperature lower that the layer forming temperature of
said fine electro-conductive particles; printing said resistor composition
on said substrate; and heating said resistor composition on said substrate,
wherein said resistor film is fused when the resistor reaches a temperature
that exceeds the melting point of said glass particles.    




