" SPECI FI CATION ° TI TLE OF THE INVENTICN MULTI - ELEMENT TYPE

CH P DEVI CE AND PROCESS FOR MAKI NG THE SAME TECHNI CAL FIELD ‘5

The present invention relates to a nmulti-elenment type chip devi ce
mhgrein a plurality of device elenents are arranged on a single chip
substrate in a row, and a pr, r Ki : - BACKGROUND
ART A nulti-elenéﬁﬁﬁiiégqcﬁrg Fggig?gréﬁgpalready known as an 10
exanple of a nmulti-elenment type chip device wherein a plurality of
device el enents are arranged on a single chip substrate in a r OW.

TypicaJ'TTTEE‘@?‘THE”TNVEWTIbNELenent type chip resistor has
MULTI-ELEMENT TYPE CHIP DEVICE AND PROCESS FOR MAKING THE SAME

TECHNICAL FIELD

5 The present invention relates to a multi-element type chip

device wherein a plurality of device elements are arranged on a

single chip substrate in a row, and a process for making the same.

BACKGROUND ART
A multi-element type chip resistor is already known as an

10 example of a multi-element type chip device wherein a plurality
of device elements are arranged on a single chip substrate in a
row. Typically, a prior art multi-element type chip resistor ﬁas
such a structure as shown in Figs. 13 through 15.

As illustrated in Figs. 13 through 15, the prior art multi-

15 element type chip resistor has a chip substrate 10' made of an
insulating material such as alumina ceramic. The substrate 10
has side edges which are spaced widthwise and formed with four
pairs of longitudinally spaced projections 11'. The projections

| 11* in each pair are obposed to each other widthwise of the |

20 substrate. Each of the projections 11' has an upper surface
formed with a thick-film primary electrode 12a' made of a
conductive paste such as silver-palladium paste. A thick-film
resistor element 13' made of ruthenium oxide paste for example is
printed to bridge between each pair of primary electrode 12a’.

25 The primary electrode 12a' is held in conduction with a secondary



such a struct'ure as shown in Figs. 13 through 15. ' As illustrated
in Figs. 13 through 15, the prior art multi- 15 - elenent type chip

resi st'or has a chip substrate 10' made of an i nsulating material such
as.alum na ceramc. The substrate 10 has side edges which are spaced
. W dt hwi se j t . | oRgl Lnakl
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_other w d?bwi_se of the 20 substrate. Each of the projections 11' has an
upper surface . formed with a thick-filmprimary electrode 12a’ made
of a confldcEh¥Rn PRt R SSIC ] I8sared 115! cahl pdisiBtEaASE emdht M Fk-f41 m

resistor elenent 13" nade of  rutheni um oxi de paste for exanple is

printed tpobmallly beveeed ippcthmes rttpickefimar preheetir gliesd Zpayerdd whidhe

primary el ectrode 12a' is held in conduction with a secondary

1 5 include an undercoat layer 14', a middle-coat layer 15' and an
overcoat layer 16'. The undercoat layer 14' is provided to
suitably perform 1aéer trimming of the resistor element for
resistance adjustment without surface roughening. The middle-coat
layer 15' is provided to cover a laser-trimmed slit 17' (Fig. 13)

10 of the resistor element 13'. The overcoat layer 16 protects the
resistor element 13' as a whole.

‘Similarly to a single-element type chip resistor, the multi-
element Type chip resistor having the above-described structure
may be conveniently manufactured by a master substrate 18' to

15 which a thick—film printing method is performed, as shown in Fig.
16. The master substrate 18' is formed with vertical divisional
grooves 19' and ihtersecting horizontal divisional grooves 20' for
division into a plurality of unit substrates, as well as with |
through-holes 21' arranged along the horizontal divisional

20 grooves 20'. The vertical divisional grooves 19' and the
‘horizontal divisional grooves 20' may be formed, for example, by
pressing blades against a surface of an non-baked substrate green
sheet. The through-holes 21' may be formed by punching the same
substrate green sheet. |

25 | In making multi-element type chip resistors, primary
electrodes 12a' are simultaneously formed at respective regions of
the master substrate 18' corresponding to the unit chips by

printing and baking.



el ectrode 12b' extending onto the |ower surface of the substrate

10" . As shown in Figs. 14 and 15, each resistor elenent 13' is
normal'ly cevered by three thick-filmprinted glass |ayers which 5

i nclude an undercoat |ayer 14', a mddle-coat |ayer 15 and an

overcoat | aver fan, Heiuids’ dancheet 3l arb spigHtaitthisly formeddyf a0l ¥

perform | aser t e resistor €l enent sistance
adj ust nment ﬂﬁiﬁ‘ﬁé RkE nugheni ng. The mi ddl e- coat | ayer 15' is
provi ded t% cover a laser-trimred slit 17" (Fig. 13) 10 of the resistor

el ement 13'. THrrpV it aRiderevart lﬁyéf‘oﬂ Bet i_stbﬁnultaheouﬁ%i Flovmed dyENt
13" ‘as a whol e. Simlarly to a single-elenent type chip

Sbove- descr bed & ruct ure B CRE S oo ont 1y it actured by 5
mast 8r sutmne droughlt timtos contasfii whth eachkpair nofreéeledtnpdeast AH@d'i while
performed, as shown in Fig. 16. The master substrate 18' is forned
with vertipenfaming deger trimmiggoffesmabvioanef i atSkiect ' ny unddlz sheal
Cubstr of asohreapending wesistor elément T3'' Wi hdve s tarket resistance.

Then, a middle-coat layer 15' and an overcoat layer 16' are
successively formed by printing and baking.

10 Then, the master substrate 18' is divided along the
horizontal divisional grooves 20', thereby providing substrate
bars each including a plurality of longitudinally connected unit
chip substrates. |

Then, a conductive paste is applied to each substrate bar and

15 baked to form secondary electrodes 12b' in conduction with the
primary electrode 12a' on the obverse surface side.

Finally, the substrate bars are divided élong the vertical
divisional. grooves 19', thereby providing a plurality of multi-
element type chip resistors having the structure illustrated in

20 Figs. 13 through 15.

As appreciated from Fig. 13, each of the four resistor
elements 13' formed on the same chip substrate 10' is symmetrical
in plan view configuration with respect to an electrode-to-
electrode center line C, and the width of the resistor element is

25 enlarged longitudinally of the chip substrate 10' as much as
possible. As shown in Fig. 14, on the other hand, the end edges
14a' of the undercoat layer 1U4' should be located beyond the

resistor elements 13' at both ends of the chip substrate 10',



t hr'ough- hol es 21'” arranged al ong the horizontal divisional 20 gr ooves

~20'. The vertical divisional grooves 19' and the hori zont al
di vi si‘onal “‘grooves 20' may be forned, for exanple, by pressi ng
bl ades against a surface of an non-baked substrate green sheet. The

Lhr ough- hajieredk tHRYmbAd1areBal llath I NGrld e 1 BYercoat, 18yBH N8t e Oreen
I'n maki ng nu ,

sheet. 25 ti-‘el ement type chip resistor primary

£l e SBERAY peree e EorespstoLierans el e et Sgbeated beyond,
and bakinghe end edges 14a’ of the undercoat layer 14'. 2This is because,
as represented in Fig. 13, the laser trimmed slit 17' starts from
5  a side edge of the resistor element 13', thereby making necessary
for the undercoat layer 14' to cover the resistor element 13'
over its entire width. Further, since the undercoat layer 14'
generally has a'poor acid resistance, the middle-coat layer 15'
and the overcoat layer 16' need to entirely cover the undercoat
10 layer 14' to prevent corrosion thereof at the time of plating the
electrodes with solder.

According to the prior art shown in Fig. 13, each resistor
element 13' is wide and symmetrical (with respéct to the
electrode-to—electrode center line C), the dimension L1'betﬁéen a

15 side edge 10a' of the resistor element 13' at each end of the
chip substrate 10' and the corresponding end edge 10a' of the
chip substrate bécomes small. As a result, it is extremely- |
difficult to locate the respective end edges 1da', 15a', 16a' of
the undercoat layer 14', middle-coat layer 15' and overcoat layer

20 16' within the small dimension L, without any printing deviations.

If, due to a printing deviation or the like, part of the
resistor elements 13' is exposed without being covered by any one
of the glass layers, solder may deposit on the exposed part at the
'time of plating the electrodes with solder, thereby éausing a

25 shorting problem. Further, if the undercoat layer 1&' is
partially exposed by being incompletely covered by the middle-
coat layer 15' and the overcoat layer 16', the undercoat layer

14' which is made of a material haVing a poor acid resistance may
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Then, resistor -élenents 13' are sinultaheously formed by printing

and baki ng.. Then, an undercoat |ayer 14' is simultaneously
formed by: printing and baking. At this stage, nmeasuring probes (not
shown) 5 are brought into contact with each pair of el ectrodes 12a'
while be coproded nabgthaskime rofmplafitigtitet ebecbrodes|with Boldext, laride
corresponding resistor elenent 13" will have a target resistance.

Then, a RhaoFeldeatmayydepasit O aresistosaeleaget 16' cause a shorting
.succeSS|veI {orned by printing and baking. 10 Then, the naster
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10 Another countermeasure is to form the middle-coat layer 15'
continuously over adjacent chip substrates (in the state before
the master substrate 18' is divided). However, according to this
countermeasure, the verticai divisional grooves 19' sectioning
the adjacent chip substrates are filled with a hard glass maferial,

15 So that division of the master substrate cannot be performed
properly to result in irregularity in the configuration of the
divided chip substrate. Further, glass fragments may scatter
around at the time of dividing the master substrate, thereby

deteriorating the surrounding environment.

20 DISCLOSURE OF THE INVENTION

Therefore, an object of the present invention is to provide a

‘multi-element type chip device, in particular a chip resistor,
which is capable of eliminating or reducing the above-described
problems of the prior art.

25 According to a first aspect of the present invention, there
is provided a multi-element type chip device comprising an

elongate-chip substrate, 2n pairs of opposed electrodes [n



el ectrode center.1ine C, and the width of the resistor elenent is 25

enl arged longitudinally of the chip substrate 10' as nuch as

possi ble. As shown in Fig. 14, on the other hand, the end edges l4a’
of the undercoat |ayer 14' should be |ocated beyond the resi stor

el ement s Jﬁépﬁﬁséﬁﬁihéﬁﬁd?oeﬁtﬁbé ¢ntegephsfonned 16h .a surface of the chip
3 wher eas (he m ddl e-coat Tayer 15 and the overcoat | aye

16' sitsstirditenet Bhgeheralpgceonstant tngesvdbalondidaidireddtye dfbepend
the end edges 14a' of the undercoat |ayer 14'. This is because, as
r epr esent eshipn Stibgtrate,t devieseel eméntsdeath t farhed thetwedn enrespectdva de
edge of the resistor elenent 13', thereby maki ng necessary
pair of electrodes, and a protective coating formed to cover the
5  device elements in a row extending longitudinally of the chip
substrate; wherein a (2m-1)th device element [m representing a
positive integer not exceeding n] as counted from one end of the
chip substrate has a widthwise center which is offset from a
widthwise center of a-correSponding pair of electrodes toward the

10 other end of the chip substrate; and wherein a (2m)th device
element as counted from said one end of the chip substrate has a
widthwise center which is offset from a widthwise center of a
corresponding pair of electrodes toward said one end of the chip
Substrate. |

15 The advantages of the multi-element type chip device having
the above-described structure will be specifically described on
the basis of the embodiment to be described later.

' According to a breferred embodiment of the present invention,
each of the device elements is a resistor élement.

20 Further, the protective coating may comprise an undercoat
layer formed to cover the device elements in a row extending
longitudinally of the chip substraté, a middle-coat layer formed
to cover the undercoat layer, and an overcoat layer formed to
cover the middle-coat layer. In this case, the undercoat layer

25 may advantageously extend longitudinally of the chip substrate
throughout and beyond all of the device elements, the middle-coat
layer extending longitudinally of the chip substrate at least as

much as the undercoat layer extends, the overcoat layer extending



for the undércoat | ayer 14' to cover the resistor elenent 13 over

its entire wdth. Further, since the undercoat |ayer 14’ generally
has a poof acid resistance, the mddle-coat |ayer 15 and the
overcoat |ayer 16' need to entirely cover the undercoat 10 | ayer 14' to
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10 interval longitudinally thereof; forming device elements each
extending between a respéctive pair of electrodes in said each
unit region; and forming a protective coating to cover the device
elements in a row extending longitudinally of said each unit_
region; wherein a (2m-1)th device element [m representing a
15 positive integér not exceeding n)] as counted from one end of said
each unit region is formed to have a widthwise center which is
offset from a widthwise center of a corresponding pair of
electrodes toward the other end of said each unit region; and
wherein a (2m)th device element as counted from said one end of
20 said each unit region is formed to have a widthwise center which
is offset from a widthwise center of a corresponding pair of
electrodes toward said one end of said each unit region.
Other objects, features and advantages of the present
invention will become apparent from the following description of

25 the embodiment given with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a chip resistor as an




14" whi ch is made of a material having a poor acid resistance may

4 be corroded at the time of plating the el ectrodes with
sol der, and the sol der may deposit on a resistor elenment to cause a
shorting troubl e. A countermeasure for elimnating the

-probl ems gfAbsEtnéyt SF mu]fﬂﬂmﬂemrﬂﬁwp@_@hipoﬁewéer@@mmgz fHeass | ayers
iIs to drastically reduce the width of each resistor elenent 13'.

- However , pnesemmcimw@mummﬂpure results in a new probl em of reduci ng
the range in which the resistance of the resistor el ement is adjusted
by laser trinmFig. 2 is an enlarged sectional view taken along lines II-II1

in Fig. 1;
5 - Fig. 3 is an enlarged sectional view taken along lines ITI-

ITT in Fig. 1;
Figs. U through 9 are fragmentary plan views showing the
successive steps of making the chip resistor illustrated in Figs.
1 through 3; N
10 Fig. 10 is a fragmentary plan view showing a printing mask
‘used for printing resistor elements in making the chip resistor
illustrated in Figs. 1 through 3;
Figs. 11 and 12 are fragmentary plan views showing two
different master substrates to which the printing mask illusfrated
15 in Fig. 10 may be commonly applied;
Fig. 13 is a plan view showing a prior art multi-element type
chip resistor; _
Fig. 14 is an enlarged sectional view taken along lines XIV-
LIV in Fig. 13; |
20 Fig. 15 is an enlarged sectional view taken along lines XV-XV
in Fig. 13;
Fig. 16 is a fragmentary plan view showing a master substrate
used for making the chip resistor illustrated in Fig. 13; and
Fig. 17 is an enlarged sectional view showing another prior

25 art multi-element type chip resistor.

BEST MODE FOR CARRYING OUT THE INVENTION

A preferred embodiment of the present invention will be




10 - Anot her counterneasure is to formthe m ddl e-coat |ayer 15

conti nuously over adjacent chip substrates (in the state before t he
mast er’ substrate 18 is divided). However, according to this
count ernmeasure, the vertical divisional grooves 19' sectioning t he

adj acent CE%%cf???%Ieﬂhﬂe@?é’éﬁﬂégi Rl ol With Péggrggragzsr;anggfgs?' 1-15, so

t hat divi si 0 er ‘substrate cannot properly to

result in irre?ﬁi it ﬁﬁkéd@g@@ﬁdﬂ#hahlh%ioéléhéntft%PedéPgiﬁed’eﬁﬂi:@

substrate. Further, glass ments may scatter ound at the tinme of

di vi di ng té@b@@giﬁg st Piraent titesition. Indeher idlastrgtéd cembod Dt Ng
envi ronnent . 0 DI SCLOSURE OF THE | NVENTI ON Therefore, an

obj ect of the chiped¢vice el inchip respstordehich comprises - fbwreresistor
chip device, in particular a chip resistor, whi ch i s capabl e of
el i m Aat i nglements arrangad iabaveciescliged] 1S a plabl ebew off t tlee pSame
art. 25 According to a first aspect of the present invention, there
i s provi dechipnoesistornedtig.y e ithapSestionadoMberstakenralong 1bnes gbkwll
chip SUbStiglﬁig?n1fmuﬁé?égs()f%gs%piglgcgggg$gngf view taken along lines
ITI-IIT in Fig. 1. |
As shown in Fig. 1, thé resistor of the present embodiment
10 has the same basic structure as the prior art resistor shown in
Fig. 13. Specifically, the chip resistor 1 has an elongate chip
substrate 10 made of alumina ceramic or the like. The substrate
- 10 has side edges which are spaced widthwise and formed with four
pairs of longitudinally spaced projections 11. The projectibns 1
15 in each pair are opposed to each other widthwise of the substrate
10. Each of the projections 11 has an upper surface formed with
a primary electrode 12a made of a conductive paste such as silver-
palladium paste. The primary electrode 12a has.a rectangular base
portion 12a, formed on the corresponding prbjection, and a
20 connecting portion 12a. extending inwardly from the base portion.
The base portion 12a; is held in conduction with a secondary
electrode 12b extending onto the lower surface of the substrate 10.
Similarly to the prior art shown in Fig. 13, the pitch P
between the centers of the base portions 12a, of the pbimary
25 electrodes 12 at the respective pairs of projections 11 is
'constant or generally constant. However, according to the present
embodiment, the respective connecting portions 12a. are not

symmetrical longitudinally of the substrate 10, but are
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chip

. representing a positive integer] formed on a surface of the
substrate at a generally-constant interval longitudinally of the

chip’substrate, device el enents each forned between a respective pair.

of electrodes, and a protective coating forned to cover the 5 devi ce

. el enents

wherein a

d rtzéi“rg%ﬁ%tcﬁ'f‘ﬁéﬂ 1'dr¢gg_'vchuihaﬂ yoPf théeswhitirate 10.Substrate;

m device ele t [mrepresenting a positive integer

not exceedi ng RésistaroWlicarnise 3¢ 3inthefeimel ter refdrineds toshsat'eibss-a
w dt hwi se center which is offset froma w dt hwi se center of a

corr esporfburschparas iStor ediemeties"t agacdunbed 1from thddrefingide offeFigi.p1)
substrate; and wherein a (2mth device el enent as counted from said
one end cire Mormed uprtindtiaghrathenium oxide Hpaske amttle dtikehinsaof f set
froma w dt hwi se center of a correspondi ng pair of el ectrodes toward
sai d5one Brickffilw tthigxtend between the respective pairs of electrodes

10

12a. The plan view configuration of these resistor elements 131-
134 is not symmetrical longitudinally of the substrate 10.
Specifically, the first and third resistor elements 131, 133 have
a respective widthwise center G which is offset rightward in Fig.
1 relative to the widthwise center C of the base.portion 12a, of
the éorresponding electrode 12a, whereas the second and fourth
resistor elements 132, 134 have a respective widthwise center G

which is offset leftward in Fig. 1 relative to the widthwise

center C of the base portion 12a: of the corresponding electrode

15

20

25

12a. As a result, the interval D, between the first and second
resistor elements 131, 132 as well as the distance D, between thé
third and fourth resistor elements 133, 134 becomes smaller, |
whereas the distance D, between the second and third resistor
elements 132, 133 becomes larger. Similarly, the distance Lo
between the first resistor element 131 and the left end edge 10a
of the substrate 10 as well as the distance L. between the fourth
resistor element 134 and the left end edge 10b of the substrate 10
increases. |

The resistor elements 131-134 and part of the primary
electrodes 12a are covered in a train by an undercoat layer 14
(indicated by broken lines in Fig. 1) which is made of an
insulating material such as glass. The longitudinally spaced end
edges 1la of the undercoat 14 extend beyond the first resistor



‘substrate. 15 The advantages of the nmulti-elenment type chip device
havi ng " the above-described structure will be specifically described
on ' the basis of the enbodiment to be described |ater.

According to a preferred enbodi nent of the present invention, each of

t he deViqéiéﬁéHE”WEﬂiéhdath%ﬁT%h?thekégﬁﬁtorzélementl13ﬁﬂ”tTH§1gﬁdé¥coat

protective coating may conprise an undercoat - ayer fornmed to cover

. the devi ceapdremENtis ighovided ©of sadtably perfémndldset nedimnitlg e €He p
substrate, a m ddl e-coat |ayer forned to cover the undercoat | ayer,
and an ovegsistor alendnvodrt pesistancevad judtmentddittlemat dunfece In this

case, the undercoat |ayer 25 may advant ageously extend | ongitudinally of
t he chi p raughertrg, and theireforsonayabe megenof « |refativeldewesk el enent s,
t he m ddl e- coat | ayer extending longitudinally of the chip substrate
at I®east material. mifitexs formingdéheoundengeat dayersl 4+ Hhanasishanceyer
extendiNg 4 justment by laser trimming (formation of a K1it 17) is
performed by bringing unillustrated probes into contact with each
pair of primary electrodes 12a for resistance measurement until
the measured resistance reaches a desired value.
10 The undercoat layer 14 is covered by a middle-coat layer 15
(indicated by single-dashed chain lines in Fig. 1) which is made
of an insulating material such as glass. The longitudinally
Spaced end edges 15a of theimiddle—coat layer 15 may be aligned
with the end edges 1la of the undercoat layer 1l or may extend
15 beyond them. The middle-coat layer 15 is provided to make the
laser-trimmed slit 17 of each resistor element 131-134 filled
with an insulating material.
The middle-coat layer 15 is covered by an overcoat layer
(indicated by double-dashed chain lines in Fig. 1) which is also
20 made of an insulating material such as glass. The longitudinally
spaced end edges 16a of the overcoat layer 16 extends beyond the
end edges 15a of the middlecoat layer 15. The overcoat layer 16
combined with the undercoat layer 14 and the middle-coat layer 15
constitutes a protective'coating for protecting the device as a
25 whole.
As previously described, the resistor elements 131-134 of the
chip resistor 1 according to the present embodiment rendered

offset alternately in the opposite directions longitudinally of



| ohgi tudinal'ly of the chip substrate to a position beyond the

m ddl e-coat | ayer but short of each edge of the chip substrate.
According ‘to a second aspect of the present invention, there S
provi ded a process for making nulti-elenment type chip devices

5
- conpri si nghkhguB5EPSLET 10 PrEPAHAY the @IkehneEbE] I BEBudaH "B \@'figﬁ;t

vertical divisional grooves and horizontal divisional grooves

- defini ng pbengtdr eléternedi INard rvhegdefitnentivedger V88 @cthe subsiplasE30
formng 2n pairs of opposed electrodes [n representing a positive

i nteger] as wetbh awithe edistarge 4d..0dbstwekhy thenfpanth Ifesistiont e@lenlent
|l ongitudinally thereof; form ng device el enents each ext endi ng
bet ween alBksamdtthe beft erid edge ri@eofi theasubstrate 10 camienlaggedn; and
formng a protective coating to cover the device el ements in a row
ext eddi ngThengronei ry |yt bkizing: thish endnrged distaugeed;e mitdhernen is @am 1) th
Count od f PORVBACTETA BT, TANBLNG e AO0GEUN SOR bLY | SPadshatic 60gese 148
0 e L ELEIE 1o ol bR RIS E TS et
uni t regi gfum&id 131 and the fourth resistor element 134. Further, the
enlarged distance L. also provides an enough room for arranging
10 the longitudinally spaced end edges 15a of the middle-coat layer
15 at the same positions as or beyond the end edges 1la of the
undercoat layer 14, and for arranging'the longitudinally spaced
end edges 16a of the overcoét layer 16 beyond the end edges 15a of
the middle-coat layer 15. As a result, even if the undercoaf
15 layer 14, the middle-coat layer 15 and the overcoat layer 16 are
printed with a positional deviation relative to the printed
position of the resistor elements 131-134, the resistor elements
.131, 134 and the undercoat layer 14 are efﬁectively prevented or
restrained from being exposed from the end edges 16a of the
20 overcoat layer 16, thereby reducing the occurrence of unexpected
shorting at the time of performing a solder plating step for the
electrodes. |
Further, according to the present embodiment, the resistor
elements 131-134 need not be slenderized ih sSpite of bositional
25 offsetting thereof, S0 that the range of resistance adjustment
will not be reduced.
Similarly to a conventional chip resistor, the multi-element

type chip resistor according to the present embodiment may be

1 2



whérein a (2i)th device el ement as counted from said one end of 20 sai d
each unit region is forned to have .a wi dt hwi se center which Is of fset
froma w dthw se center of a correspondi ng pair of el ectrodes toward
said one end of said each unit region. O her objects, features
-and advantcageendénthy marefattured by revethickrfilllnl prdedingamethedt fSaeh tde

foll ow ng description of 25 t he enbodi nent given with reference to the
acconpanymagufiaatingng method isRiescritsgRibeliopNwirthTHEfBRAMESICED Figs. U
sig. 1 ist%rghgﬂ ¥6?M/shomﬁng a chip resistor as an
First, as shown in Fig. U, a master substrate 18 is prepared
5 which corresponds in size to a plurality of chip substrates 10.
The master substrate 18, which is made of an insulating material
such as alumina cerémic, has an obverse surface which is formed
with vertical divisional grooves 19 and horizontal divisional
grooves 20 in lattice-like arrangement to define generally
10 rectangular unit regions A in plural rows and columns. Through-
" holes 21 are formed along the horizontal divisional grooves 20
for forming the above-described projections 11 (see Fig. 11) for
the respective unit regions A. The vertical divisional grooves
19 and the horizontal divisional grooves 20 may be formed, fbr
15 example, by pressing blades against a surface of an non-baked
substrate green sheet. The through-holes 21 may be formed by
punching the same substrate green sheet.
Then, as shown in Fig. 5, primary electrodes 12a are formed
on predetefmined portions of the master substrate 18. At this
20 time, the pitch P for forming the primary electrodes 12a is
constant not only in each individual unit region A but also
throughout all unit regions A in each row.
Then, as shown in Fig. 6, resistor elements 131-13U4 are
formed to bridge between the corresponding pairs of electrodes
25 12a for each unit region A.
Then, as shown in Fig. 7, an undercoat layer 14 is formed to
cover a train of resistor elements 131-134 in each unit region A.

In this condition, measuring probes are brought into contact with

13



enmbodi ment of nulti-el enent typechip device according the pr esent
invention;' Fig. 2 is an enl arged sectional view taken al ong
lines I1-FI in Fig. 1, 5 Fig. 3 is an enlarged sectiona
view taken along lines II1- 11 in Fig 1, Figs. 4 through

9 are fragEpnpaiy Braéléb‘éiﬁédéé_ﬁm@al@f‘dm%easuri@ﬁ@@ssie\sestaace of thki ng
the chip resiStor illustrated in Figs. 1 through 3; 10 Fig.

. 10 is a forgespbating pesistar sélement d 3184 mpdrder adjusting the
printing resistor el énments in nmaking the chip resistor illustrated in

Figs. 1 tisisghnde of the respédfgive resistor? edementagoeat predetenmineds

show ng two different nmaster substrates to which the printing nmask

i||ustratesis$an¢eimaEUg:byo&asgrtﬁrimmﬁﬁgﬂﬁfaﬂm@ULam of a sRit 178ig. 13 is

i 6514 1 o anToenar gsdSbedn Shdiigi dhv EnBdclesigat; Aayer: V5 18 Torngy ta

X covern thegundefeoat 1ayér I GEH TRt TRGHON Bry plan view

show ng a nas&%%nfuggtéﬁéﬁn'in Fig. 9, an overcoat layer 16 is formed to
cover the middle-coat layer 15 in each unit region A.

Then, the master substrate 18 which has undergone the

10 formation of the overcoat layer 16 is divided into substrate bars
(not shown) by cutting along the horizontal divisional grooves 20,
and a conductive paste is applied to each substrate bar and baked
to form secondary electrodes 12b (Fig. 2) which extend onto the
reverse surface of the substrate bar into conduction with thé

15 secondary electrodes 12a.

Finally, the substrate bars are divided along the vertical
divisional grooves 19, thereby providing a plurality of multi-
element type chip resistors having the structure illustrated in
Figs. 1 through 3.

20 ' According to the process described above, since the undercoat
layer 14, the middle-coat layer 15 and the overcoat layer 16 are
formed independently for eacﬁ unit region A of the master
substrate 18 without extending over the vertical divisional
grooves 19, the middle—coatilayer 15 for example will not fill the

25 vertical divisional grooves 19. Therefore, it is possible to
appropriately divide the master substrate 18 along the divisional
grooves 18, 19, thereby equalizing the configuration of the chip

substrates.



used for meking-the chip resistor illustrated in Fig. 13; and

Fig. 17 is an enlarged sectional view show ng another prior 25 art

nmul ti-- el enment type chip resistor. BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON A preferred enbodi rent of the present invention wll

3gscr| bed bel ow l%n t?}or lg?me%%]éc%]blyﬂlglslusf-r‘f fesia mask 22 f?rg; pﬁifﬂfihri%ﬁgiﬁg

-show a muipbkigtereal enynesciBp-18i cels understood from Fig. 10, the mask
22 has a plurality of mask openings 22a, 22b arranged in a
plurality of horizontal rows. In each horizontal row, the odd-

5 numbered mask openings 22a as counted from an end are offset

toward the even-numbered mask openings 22b. The mask openings 22a,
22b correspond in configuration to the resistor elements 131-134
to be formed on the master substrate 18. As long as the pitch P
for forming the primary electrodes 12a on the master substrate is

10 held constant throughout each row of unit regions A, such a mask
ié commonly applicable to different master plates which are used
for making a plurality of multi-element type chip resistors each
having 2n resistor elements. For instance, the mask 22 is
commonly applicable to a master plate which is used for making a

15 plurality of multi-element type chip resistors each having two
resistor elements as shown in Fig. 11, or to a master plate which
is used for making a plurality of multi-element type chip
'resistors each having eight resistor elements as shown in Fig. 12.

While the above embodiment refers to a multi-element typé

20 chip resistor, the present invention is not limited to a chip
resistor. For instance, the present invention is also applicable
to a chip capacitor which includes a plurality of capacitor
elements arranged on a single substrate in a row, or to a
composite chip device which includes resistor elements and

25 capacitor elements arranged on a single substrate. Though, in the
illustrated embodiment, the protective coating has a triple-layer
structure which includes the undercoat, middle-coat and overcoat

layers equally made of a glass material, it need not has a triple-



enbodyi ng tHe preesent invention. In the illustrated enbodi nent, t he
chip device is a chip resistor which conprises four resistor 5 el enent s
arranged in arow. Fig. 1is a plan view of the sane chip resistor.
Fig. 2 i.s a sectional view taken along lines I1-11 in Fig. 1, whereas
Fig. 3 is]ayepcsteneturé eamd aken b aiadd iofea protectivel haténidl wther

As shown in Fig. 1, the resistor of the present enbodi nent 10 has the
sane basi thahrgtasse as the prior art resistor shown in Fig. 13.
Specifically, the chip resistor 1 has an elongate chip substrate 10
made of alum na ceramc or ‘the |ike. The substrate 10 has si de edges
whi ch are spaced w dthwi se and fornmed with four pairs of

| ongi tudi nal |y spaced projections 11. The projections 11 15 in each pair
are opposed to each other w dthw se of the substrate 10. Each of the
projections 11 has an upper surface forned with a primary el ectrode
12a made of a conductive paste such as silver- pal | adi um paste. The
primary el ectrode 12a has a rectangul ar base portion 12a[err] fornmed
on the corresponding projection, and a 20 connecting portion 12aferr]
extending inwardly fromthe base portion. The base portion 12aferr]
is.held in conduction with a secondary el ectrode 12b extending onto
the | ower surface of the substrate 10. Simlarly to the prior
art shown in Fig. 13, the pitch P * between the centers of the base
portions 12aJerr] of the primary 25- electrodes 12 at the respective pairs
of projections 11 is



constant or denerally constant. However, according to the present
enbodi nent, the respective connecting portions 12a[err] are not
symmet'ri cat |ongitudinally of the substrate 10, but—are

9 alternately offset longitudinally o
Resi stor el ements 131-134 (hereinafter, r/@fleMgd to ﬂ'i‘“ﬂg HmI II ourth

resistor elenents" as counted from
formed by printing ruthenium oxi de paste or the I|ke ina b5 thlck fllm
to extend between the respective pairs of el ectrodes 12a. The pl an

vi ew confi gur adi mul of-élement eyype ohigl dewite ¢8iprising an elongate chip
substrate, 2n pairs of opposed electrodes [n representing a

positive integer] formed on a surface of the chip substrate at a
generally constant interval longitudinally of the chip substrate,
5 device elements each formed between a respective pair of
electrodes, and a protective coating formed to cover the device
elements in a row extending longitudinally of the chip substrate;
wherein a (2m-1)th device element [m representing a positive
integer not exceeding n)] as counted from one end of the chip
10 substrate has a widthwise cgnter which is offset from a widthwise
center of a corresponding pair of electrodes toward the other end
of the chip substrate; and |
wherein a (2m)th device element as counted from said one ehd
of the chip substrate has'a widthwise center which is offset from
15 a widthwise center of a corfesponding pair of electrodes toward

said one end of the chip substrate.

2. The multi-element type chip device according to claim 1,

wherein each of the device elements is a resistor element.

3. The multi-element type chip device according to claim 1,
wherein the protective coating comprises an undercoat layer formed
to cover the device elements in a row extending lohgitudinally of
the chip substfate, a middle-coat layer formed to cover the

5 undercoat layer, and an overcoat layer formed to cover the

middle-coat layer.

. |




134 is not symetrical longitudinally of the substr :
Specifically, the first and third resistor el emntHMEm;lw““\H“\ a
respective wi dthwi se center G which is offset righ W1 mlgs 19 1
relative to the widthw se center C of the base portion 12a[err] of

t he corregponpdikn &fkén LS 4 b SRR u i

resi stor gfeggﬁtgugggfé£34 ﬁ%@gﬁe re§§2§¥%{£?%z dthwggggcgﬁt%}g%? 3 whi ch
i s of f set yhepewar the nufidércdat elary extteridse l\Mrl%tilthiﬂaHX of ceé e¢hip of

t he base portion 12aferr] of the corresponding el ectrode 15 12a. 'As a
resul t, tbabsnteteathl%lghdutbean@meydm fdllsiofarthesdeviide elemeties; St

el ements 131, 132 as well as the distance Dierr] between the third
and fourtmiddiescoat elayemtextids]ingB4 dngidne naddlyl ef, the chiphsulsstratie

di stance D2 between the second and third resistor el ements 132, 133
becofes | abgéeasti as|mucly a3 Heheliwdanceal] dayerzextends; wvehe overdoatst
resistor elenent 131 and the |eft end edge of the substrate 10 as

10
vel | as thayersesherding rkqngidiudiialilye ofo achip subgtraterte|amosition
d the left d, edge, f th b te, 10 ' .
'?'Re regi 556}’05 eﬁﬁﬁﬁl‘i‘gﬁeoﬁﬁ%ﬁgu f&’rl’%feslkﬁé‘tppfnﬁ?é‘ géggge‘if ete sdEP 124

are cover | train by an undercoat |ayer 14 (i ndi cated by broken
lines in gagégqgt%hich i s made of an i nsulating material such as
gl ass. The longitudinally spaced end: edges 14a of the undercoat 14

extend beyond the first resistor
5. A process for making multi-element type chip devices

comprising the steps of':
preparing a maSter substrate formed with vertical divisional
grooves and horizontal divisional grooves for defining elongate
5 unit regions arranged in plural rows and columns; |
forming 2n pairs of opposed electrodes [n representing a
positive integer] in each unit region at a generally constant
interval longitudinally thereof; '
forming device elements each extending between a respective
10 pair of eleetrodes in said each unit region; and
forming a protective coating to cover the device elements in
a row extending longitudinally of said each unit region;
wherein a (2m-1)th device element [m representing a positive
integer not exceeding n)] as counted from one end of said each unit
15 region is formed to have a widthwise center which is offset from
a widthwise center of a corresponding pair of electrodes toward -
the other end of said each unit region; and
wherein a (2m)th device element as counted from said one end

of said each unit region is formed to have a widthwise center
I —

eet Has Been Replaced

" i

7RIS SHEET 1AS BEEN,
| REPLACED

1 8




10 ) ‘el ement 131 and the fourth resistor el 1“ \
under coat layer 14 is provided to suitably perfommm\\\m of
the Tesistor elenments for resistance adjustnent isumf aée
roughening, and therefore may be nade of a relatively weak 5 mat eri al .

Fasth 11y 1Y Rt ATon & Bofhyizrebiter ! 8EG cornesdiidiie Tl br

uni | | ust r@f@& RRELHRA Sa9H2BheEhd 6£CSaid eactli’%rhtﬁfr‘e% gAY

el ectrodes 12a tor resistance neasurenent unti | asured
resi stance reaches a desired value. 10 The undercoat |ayer 14 is
covered by a m ddl e-coat |ayer 15 '

6. The process according to claim 5, wherein each of the device

elements is a resistor element.

7. The process according to claim 5, wherein the protective
coating is formed by successively forming an undercoat layer
covering the device elements in a row extending longitudinally of
Said each unit region, a middle-coat layer covering the undercoat

5 layer, and an overcoat layer covering the middle-coat layer.

8. The process according to claim 7, wherein the undercoat layer
is forméd to extend longitudinally of said each unit region
throughout and beyond all of the device elements, the middle-coat
layer being formed to extend longitudinally of said each unit

5 region at least as much as the undercoat layer extends, the.
overcoat layer being formed to extend longitudinally of said each
unit region to a position beyond the middle-coat layer but short

of each edge of said each unit region.

9. The process according to claim 5, wherein the interval between
all pairs of electrodes in each row of unit regions is constant

throughout said each row of unit regions.

Sheet Has Been Re laced

T |||H

[ THIS SHEE! A5 BEEN
x " REPLAGED |




(indicated by single-dashed chain lines in Fig. 1) which is made . of
" an insulating material such as glass. The longitudinally spaced end
edges’ 15a *of the m ddl e-coat | ayer 15 nmay be aligned with the end
edges 14a of the undercoat |ayer 14 or may extend 15 - beyond them The

m ddl e-coat |ayer 15 is provided {0 h | aser-trinmred slit 17 of
each resistor elenent 131-134 fil egngk,? R &i?ﬁran I nsul ating material .

The m ddl e-coat layer 15 is covered by an overcoat |ayer (i ndicated
by doubl e-dashed chain lines in Fig. 1) which is also 20 made of an

i nsulating material such as glass. The longitudinally spaced end
edges 16a of the overcoat |ayer 16 extends beyond the end edges 1ba

of the m ddl ecpapull 8yeelément ey ecieiqpiddvaxes ofbthe presenbi Nedentidh t he

undercoat |ayer 14 and the m ddle-coat |ayer 15 constitutes a

prot ecti vé¢nedatiesgahoelongaestchip tsubsimdtee (d9)3 2h paimbad®.opposed

As previously described, the resistor elenents 131-134 of the chip

resi stor gélectpodesg(lada)hfnprepresentinglianpositdvecintieger] farfiiedkton a

alternately in the oggosite directions | ongitudinally of
surface of the chip substrate (10) at a generally constant
interval longitudinally of the chip substrate, device elements
(131-134) each formed between a respective pair of electrodes, and
a protective coating (14-16) formed to cover the device elements
(131-134) in a row extending longitudinally of the chip substrate
(10). A (2m-1)th device element (131, 133) [m representing a
positive integer not exceeding n] as counted from one end (10a) of
the chip substrate (10) has a widthwiSe center which is offset
from a widthwise center of a corresponding pair of electrodes
(12a) toward the other end (10b) of the chip ._substr'ate (10). A
(2m)th device element (132, 134) as counted from the one end of
the chip substrate (10) has a widthwise center which is offset
from a widthwise center of a corresponding pair of electrodes

(12a) toward the one end (10a) of the chip substrate (10).



the substraté 10,” so that the distance L2 between the first
el ement 131 and the left end edge 10a of the substrate 10

t he di'stance L2 between the fourth resistor

end edge 10b of the substrate 10 can enl ar ged.

utilizing this enlarged di stance L2,

el enent -

there is an

1
Ther ef

5
’ enou

resi stor
as well as
34 and the left -
ore, by
gh room for

arranging the longitudinally spaced end edges l1l4a of the undercoat
| ayer 14 at positions beyond the first resistor el enent 131 and the
fourth resistor elenent 134. Further, the enl arged di stance L2 al so

provi des an enough room for arranging 10

edges 15a of the m ddl e-coat |
beyond the end edges 14a of Ehe @

the |l ongitudinally spac
beyond the end edges 1

of

axgr

o ©dnd ed

the |l ongitudinally spaced end

15 at the sane positions as or

shder c

s 16alof the

15.

t |ayee14, and for arranging
Eﬂvercoat

| ayer 16

As a result,

“\ the M ddl e-¢oat |aygr
even if the undercoat X5 yer 4 —tHhyemrdgre-coat—t=ayen 15 and the
overcoat |ayer 16 are \\ priint g "WTH a”posWtiona| devigtion relative to
the printed posi tionNof {thé desistor_ eléefent$ 131-134, the resistor
el ement s 131, 134‘5ﬂg gt eeffect iwel y
prevent ed or restraifed fr , nEthe Cddges 16a of
t he 20 overcoat ljayer 14, the i ccurrende of unexpect ed
shorting at the tinmg of"periorm f t he
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‘el ectrodes. ' Further, according to the present enmbodi nent, the

resi st or el ements 131-134 need not be slenderized in spite of
posi ti onat 25 of fsetting.thereof, so that the range of resistance

adj ust nent wi || not be reduced. Simlarly to a conventiona
chip resistor, the nulti-el enent type chip resistor according to the
present enbodi nent may be 12

conveni ently manufactured by a thick-filmprinting nmethod. Such a
manuf acturing, nethod is described belowwith reference to Figs. 4
t hrough 10. .

Fig. 2

16 15 14 13
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First, as shown'in Fig. 4, a master substrate 18 is prepared 5 whi ch
corresponds in size to a plurality of chip substrates 10. The mast er
substrate 18, which is nade of an insulating materi al such as al um na
ceram c, has an obverse surface which is forned with vertical

di vi si onal grooves 19 and horizontal divisional grooves 20 in

| attice-1ike arrangenent to define generally 10 rectangul ar unit regions
Ain plural rows and colums. Through- holes 21 are fornmed al ong the
hori zont al divisional grooves 20 for formng the above-described
projections 11 (see Fig. 11) for the respective unit regions A The
vertical divisional grooves 19 and the horizontal divisional grooves
20 may be formed, for 15 exanpl e, by pressing bl ades against a surface
of an non-baked substrate green sheet. The through-holes 21 may be
formed by punchi ng the same substrate green sheet. Then

as shown in Fig rimry electrodes 12a are forned on -
predeterm ned gortions (of t ster substrate 18. At this 20 time, the
pitch P for forjmng th rigary el'es{rodes 12a’'is " constant not only
in each individqual unit r¢gion A but SO t hroughout all unit regions
A in each row. - Then, as shown I ig. 6, resistor elenents

131- 134 are formed_f§o bridge between the~egrrespondi ng pairs of

el ectrodes 25 12a for ¢ach unit region A Then, as shown in
Fig. 7, an undgrcoat |ayef 14 is formpd to
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cover a train of resistor elenments 131-1314 in each unit region A In
this condition, nmeasuring probes are brought into contact with -

13 ’ each pair of electrodes 12a for neasuring the resistance
of the correspondi ng resistor elenent 131-134 and for adjusting the
resi stance of the respective resistor elenment to a predeterm ned

resi stance value by laser trimmng (formation of a slit 17). 5

Then, as shown in Fig. 8, a mddle-coat layer 15 is fornmed to cover

t he undercoat |layer 14 in unit regi on A hen, as shown in
Fig. 9, an overcoat | dto V4

~
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cover the mddl e-coat |layer 15 in each unit region A Then, the

mast er substrate 18 which has undergone the 10 formation of the overcoat
| ayer *16 is divided into substrate bars (not shown) by cutting al ong
t he horizontal divisional grooves 20. and a conductive paste is
applied to each substrate bar and baked to form secondary el ectrodes
12b (Fig. 2) which extend onto the reverse surface of the substrate

bar into conduction with the 15 odes 12a.

Finally, the substrate jﬁ' di vi si onal
grooves 19, thereby prgu nt type chip
resi stors having the /4 cfure illuptrated in Figs. |1 thkough 3. 20
According to the pr i bed pbove, since tfthe under ¢oat | ayer

' - formed

Sybstrate 18
groovas:;Q, t he

14, the m ddl e-coat
I ndependently for ¢
W t hout extendi ng

m ddl e- coat | ayer Q v

di vi si onal grooves gypossible to appirophi &el y

di vide the naster al ong t he<di vi si onal gr ooxe 8~ 19,

t her eby equalizin? TRe confrgufation Ofyfhe chip substrgies. '
7 -7

2
N\

Fig. 6
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14 ¢ ' Fig. 10 schematically illustrates a mask 22 for
printing the resistor elenents 131-134. As understood fromFig. 10,

t he mask 22 has a plurality. of mask openings 22a, 22b arranged in a
plurality of horizontal rows. In each horizontal row, the odd- 5 nunber ed
mask openi ngs 22a as counted froman end are offset toward the

even- nunber ed mask openi ngs 22b. The mask openi ngs 22a, 22b correspond
in configuration to the resd pl-€ : 3
master substrate 18. As Jong ag
el ectrodes 12a on the p&g
each row of unit :
di fferent master pl
mul ti-el enent type

at

—m e ewel

- \-;-- 3

‘--.-.---T:I:IZ;?

Fig 7




having 2n resistor elenments. For instance, the mask 22 is commonl y

applicable to a master plate which is used for making a 15 plurality of
mul ti-el ement type chip resistors each having two resistor elenents
as shown in Fig. 11, or to a master plate which is used for nmaking a
plurality of multi-element type chip resi stors each having ei ght
resistor elenents as shown in Fig. 12. Wi | e the above

enbodi ment refers to a nulti-el enent Lp resistor, the present
invention is not linited/To afchipj]: resl Hlor. For—wstance, the
present invention is appli : t O ' or which

I ncl udes a plurali ¢ tg arranged| a single
substrate in a row, a c Qs i p device whpl chyincl udes
resistor elenents capacijt gy el & hrranged ia dingle
substrate. Thoug} { { Lpus ' ' =" pe Ty otective
coating has a tri mer stfriuctfure whih in¢l udeq|the fundercoat,

m ddl e-coat and ( | aygfis 43ually; de ¢of a gkessfrpterial, it
need not has a tif = > SR '

8

Fiag.
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| ayer structure'and nmay be made of a protective material other than gl ass.

Fig. 9

815
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1. (Anended) A nulti-elenment type chip device conprising an el ongat e

chip substrate, 2n pairs of opposed el ectrodes [n representing a
positive iFnteger] formed on a surface of the chip substrate at a
general |y constant interval longitudinally of the 5 chip substrate,
device el enents each fornmed between a respective pair of el ectrodes,
and a protective coating forned to cover the device elenents in a row
extending longitudinally of the chip substrat e; wherein
each electrode in the respective pair has a base 10 portion and a
connecting portion; wherein a (2m1)th device elenment [m
representing a positive i nteger not exceeding n] as counted from one
end of the chip substrate has a wi dthwi se center which is offset from

a w dt hwi se
correspondi ng 15 pai r ('t owa
-Wherein a (2mtlh deviceiel er

he base portion of each electrode in a
ther end of the chip substrate;
ted fromsaid one end of the

___/
K
()

-4
- - -

chip substrate jhas a wi dth cent }h\Linoffset from a w dt hwi se
center of the base por®)or_ofl_each;é| e¢trade a correspondi ng pair
toward said ong end ofrThE\@hip substrat é; and EN\ wherein the
connecti ng portion'of eacH electmode 1 h the respective pair has a
wi dt hwi se centgr which is uffocr‘ﬁTtnn +re : ik center of the base
portion in the |same direct|ion as a!) cQrir espiondin a\i ce el enent.
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wher ei n

2. The nultr-elenent type chip devi ce according to claima1,

each of the device elenents is-a resistor

el ement .

3. The multi-elenent type chip device according to claim
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4. The mul ti-el-ement type chip device according to claim3, wherein
t he undercoat | ayer extends longitudinally of the chip substrate

t hroughout and beyond all of the device elenents, the m ddl e- coat

| ayer extending longitudinally of the chip substrate 5 at | east as much
as the undercoat |ayer extends, the overcoat | ayer extending

l ongitudinally of the chip substrate to a position beyond t he

m ddl e- coat |ayer but short of each edge of the chip : substrate.

5. (Anended) A process for nmaking nulti-elenent type chip devices
conprising the steps of: preparing a master substrate forned
with vertical divisional grooves and horizontal divisional grooves
for defining elongate 5 unit regions arranged in plural rows and

col umms; form ng ZnEpalrs of opposed el ectrodes [n representing

a positive integer] in h@nit gio a er const ant
interval longitudinally thereof, each electrgqud Syﬁg égggg; portion

and a connecting portion; 10 form ng device el ements each extending
bet ween a.respective " pair of electrodes in said each unit region; and
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forming a protective coating to cover the device elenents in a

row extending longitudinally of said each unit region; wherein a
(2m 1)th device elenment [mrepresenting a positive 15 i nt eger not
exceeding n] as counted fromone end of said each unit region is
formed to have a widthw se center which is offset from a w dt hw se
center of the base portion of each electrode in a correspondi ng pair
toward the other end of said each unit region; wherein a (2mth
device el enment as counted fromsaid one end 20 of. said each unit.region
is formed to have a w dthw se center which is offset froma w dt hw se
center of the base portion of each electrode in a corresponding pair
toward said one end of sai d each unit region; and wherein
t he connecting portion of each electrode in the 25 respective pair have
a wdthw se center which is offset fromthe w dt hwi se center of the
base portion in the¢ direction as a correspondi ng devi ce el enent.
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6. The process according to claimb5, wherein each of the device

elements is a resistor elenent. 7. The process according to claim
5, wherei'n the protective coating is forned by successively form ng
an undercoat |ayer covering the device elenents in a row extendi ng

| ongi tudi nal |y of said each unit region, a mddle-coat |ayer covering
t he undercoat 5 | ayer, and an overcoat |ayer covering the m ddl e-coat

| ayer. 8. The process accordi ng 49 clasmr™ wherein the undercoat

| ayer is formed to extend | ongit ,narLﬁxo said each unit region

t hr oughout and beyond all of the devi éLéﬁEQfs, t he m ddl e- coat
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I aye;.} being fornmed to extend | ongitudinally of said each—tntt—5——+egion-at

| east as nuch as the undercoat |ayer extends, the er being
formed 'to extend | ongitudinally of said each uni t amm@mu @ﬂﬂﬂml on
t
[

beyond the m ddl e-coat | ayer but short of each edg
region. 9. The process accordingctp £| piNp®, Wherein the interval
bet ween all pairs of electrodes i meach—rTowof unit regions i s constant

t hroughout said each row of gggtAm@gjémmndep PCT Article 34)
| 1. (Amended) A multi~element type chip device comprising an
elongate chip substrate, 2n pairs of opposed electrodes [n
representing a positive integer] formed on a surface of the chip
Substrate at a generally constant interval longitudinally of the
5 chip substrate, device elements each formed between a respective
'pair of electrodes, and a protective coating formed to coyeb the
device elements in a row extending longitudinally of the chip
substrate; . |
wherein each electrode in the respective.pair has a base
10 portion and a connecting portion; _
~ wherein a (2m-1)th device element [m representing a positive
integer not exceeding n] as counted from one end of the chip -
substrate has a widthwise center which is offset from a widthwise
center of the base portion of each electrode in a correéponding
15 pair toward the other end of the chip substrate; |
wherein a (2m)th device element és cdunted from said one end
of the chip substrate has a widthwise center which is offset from
a widthwise center of the base portion of each electrbde in a
corresponding pair toward said one end of the chip substrate; and
20 wherein the connecting portion.of each electrode in the
respective pair has a widthwise center which is offset from the
widthwise center of the base portion in the same direction as a

corresponding device element.

2. The multi-element type chip device according to claim 1,

wherein each of the device elements is a resistor element.



10

L

3. The multi-element type chip device according to claim 1,
wherein the protective coating comprises an undercoat layer formed
To cover the device elements in a row extending longitudinally of
the chip substrate, a middle-coat layer formed to cover the
undercoat layer, and an overcoat layer formed to cover the

middle-coat layer.

4. The multi-element type chip device according to claim 3,
wherein the undercoat layer extends longitudinally of the chip
substrate throughout and beyond all of the device elements, the

| middle4coat layer extending longitudinally of the chip substrate
‘at least as much as the undercoat layer extends, the overcoat

layer extending longitudinally of the chip substrate to a pdsition
beyond the middle-coat layer but short of each edge of the chip

Substrate.

5. (Amended) A process for making multi-element type chip devices
comprising the steps of: | '
preparing a master substrate formed with vertical divisional

grooves and horizontal divisional grooves for defining elongate

unit regions arranged in plural rows and columns;

fbrming 2n pairs of opposed electrodes [n representing a.
positive integer] in each unit region at a generally constant
interval longitudinally thereof, each electrode having a base
portion and a connecting portion; '

forming device elements each ektending between a respective
pair of electrodes in said each unit region; and -

forming a protective coating to cover the device elements in
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a row extending longitudinally of said each unit region;
| wherein a (2m-1)th device element [m representing a positive
integer not exceeding n] as counted from one end of said each unit
region is formed to have a widthwise center which is offset from
a widthwise center of the base portion of each electrode in a
corresponding pair toward the other end of said each unit region;
wherein a (2m)th device element as counted from said one end
of said each unit region is formed to have a widthwise center
which is offset from a widthwise center of the base portion of
each electrode in a corresponding pair toward said one end of
said each unit region; and | | |
wherein the connecting portion of each electrode in the
respective paif have a widthwise center which is offset from the
widthwise center of the base portion in the same direction as a

corresponding device element.

6. The process according to claim 5, wherein each of the device

elements is a resistor element.

7. The process according to claim 5, wherein the protective
coating is formed by successively forming an undercoat layer
covering the device elements in a row extending longitudinally of
said each unit region, a middle-coat layer covering the undercoat

layer, and an overcoat layer covering the middle-coat layer.
8. The process according to claim 7, wherein the undercoat layer

is formed to extend longitudinally of said each unit region
throughout and beyond all of the device elements, the middle-coat
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layer being formed to extend longitudinally of said each unit
region at least as much as the undercoat layer ektends, the
overcoat layer being formed to extend 1ongitudiﬁally of said each
unit region to a position beyond the middle-coat layer but short

of each edge of said each unit region.

9. The process according to claim 5, wherein the interval between
all pairs of electrodes in each row of unit regions is constant

throughout said each row of unit regions.



