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relates to

a high precision resistance el enment structure used for &

sem conductor device. Fig. 1 is a structural diagram showi ng a conventional .
pol ycrystalline silicon resistance elenent,t and in particul a high
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el ectrodes
formed on

el enent which is formed on a seniconductor subst rad &) @5
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insulating (or oxide) film9 is connected to al umi nium
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4 and 6 through the&ﬁm&@gﬁﬂ. An insulating film210 is

the top surfacée of -the—

only the al um ni um si gnEEMICENDYCTOR RESISTORCHESTCEE film 9.
Furthernore, Fig. 2 i%ﬁ%ﬂfﬂgﬂnﬁ&w—w—m -ofivent i onal

resi &.ance el enent which is fornmed on a seniconductor substrate using a | ow

concentrat
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conventi on
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esi st qhelptesthit filventfor RISt hizhPredision révisthkee dafiemonduct or
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contacts 15tractdrelusedAor 4 Sértticonduttor dévite( or an oxide film

is formed over

I 1icon 2 which overl ays

ed resistor. The insulating filmoverlays only either the signal
| i nes of al um niRigd 1 iwa stnectural diagrano slowing @ donventidrial\polycrystatlinehe

al structure shown in Fig. 2, a depletion layer occurs on the
surface of silicon resistancerelementcanshin pagticular a highaesistan¢e-elementwhichrism t he

signal lines passing through the resistance el ement, and causes an increase
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which overlays only the aluminium signal lines or the oxide protective film 9.

Furthermore, Fig. 2 is a structural diagram showing a conventional
resistance element which is formed on a semiconductor substrate using a low
concentration diffused region or an ion implanted diffused region. A diffused
resistor 12 which is formed on a surface of the semiconductor substrate 13 is
connected to the aluminium lines 14 and 16 through the contacts 15 and 17. An
insulating film (or an oxide film) is formed over the diffused resistor. The
insulating film overlays only either the signal lines of aluminium, or the oxide
protective film.

However, in the conventional structure shown in Fig. 2, a depletion layer
occurs on the surface of the_r'esistance element due to the electrical field from the
signal lines passing through the resistance element, and causes an increase in the
resistance value of it. When the depth of the depletion layer reaches a degree
that is not able to be ignored with respect to the diffusion depth of the resistance
element, it varies largely the resistance value. An ion implanted resistance

element with a depth of lesS 1pum and a sheet resistance of 6.to 9 KQ/m?2 suffers



several to several ten % Simlarly,:when a high val ue resi stance, s fai6

pol ycrystalline silicon is applied to the structure shown in Fig. 1 which
is protected only by an oxide film its resistance value is often varied,
due to inpurity ions invading into #he pol ycrystalline silicon. A

sem conductor elenent varies naturafly in its energy level in response to

i ncident |ight. Therefore, there has been a di sadvantage that the

resi st a @t?laﬁmnpglem remarkably cahmay vagy It5 gesistanceyalue aMesi bl e rays,
infrared rays, or yltragviolet rays being irradiated onto a sem conduct or
devi ce.sexe?imﬁ%’ &P -devi ce structure according to the present invention
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St I ne si

pol ycr I con. According to the present invention, there is

provi ded a SANGefifléUhdGERF cléfént Parfd aitirall{ Gn itS eAdrgydevid 4 réSponsdstrate; a
resi stance elenent diffused in said subsirate; a Conductor which is

di spose inscidéntlight. Therefore) dfere hesbeen Ldidadvanuige thatahé resistaneet ential is
applied, wherein the inprovenent lies in the resistance el enent being

f or med valuenisfviaried inl résponsectorlight suchf asrvizibleomaysli infrasedwys,ngruri ti es into said
sem conductor substrate, and a second di ffused regi on di sposed near to and
sur r ourtrayvjoles iraysfbeing irpidisted; ontoracsgmiconductarideviceni conduct or substrate,
said second diffused region being supplied with said fixed potential.
Accor di ng t oAtsemiganduetar dN%#ﬂ%#’P acperding to the preseatiinyeation iSonduct or

characterised in that a low resistance conductor is formed at least over a diffused
resistor or a polycrystalline silicon resistance element formed using low
concentration diffusion or ion implantation, the conductor having a resistance
lower than that of the resistance element, and is kept at a fixed potential with
respect to a power source. Thus a conductor connected to a fixed potential is
formed at least over a low concentration diffused resistor or an ion implanted
resistor, or a high resistance value polycrystalline silicon.

According to the present invention, there is provided a semiconductor
device comprising:

a semiconductor substrate;

a resistance element diffused in said substrate;

a conductor which is disposed over said resistance element and to which a
fixed potential is applied, wherein the improvement lies in the resistance element
being formed of a first diffused region formed by diffusing impurities into said
semiconductor substrate, and a second diffused region disposed near to and
surrounding said first diffused region in said semiconductor substrate, said

second diffused region being supplied with said fixed potential.



dewvi ce conprisi:ng: a sem conductor substrate; a resistance el enent formed
of polycrystalline silicon disposed over said substrate; a conductor which
i s di sposed over said resistance elenment and to which a fixed potential is
applied; wherein the inprovenent |ies én the resistance el enent being
formed of a first resistanggsregi on and a second fesi-stance region di sposed

near to and surroundj.ng said first resistance region, said second _

resi stance regi &?c%dé'?gqﬁ’e @rgﬁﬁﬁbﬁvpﬁ@l%"ttﬁergﬁ B“g’i“%gloa 5%{“88{“?%?91' Thi s
structure éan stop Lnpurity iens or an electromagnetic field fromclose
signal | i nS&VIESEUPRYS By ari atipn in resistance value. Hence, this structure

can maintain a 0 | di ffused resistor and a polycrystalline
silicon resi sto%%@ﬂgﬁ%f gﬁﬂrsgg%eétance val ue, and can prevent the
resi stance val ug Mg , t P gﬁ,@ | 13 ; ¥ ntion
wi |l now be desgrl g%ﬁéﬁlﬂ:ﬂ?x&@%%gﬁ 0 tﬂ'g*agg?c)srlr%%?ln rg\t/v\nefng%,s of
whi ch: Fi ggypktrafe: @ structural. di agram showi ng a conventi onal
pol ycrystaﬁi ne Silicon resistance elenent; Fig. 2 is a structural diagram
showi ng a convegtcofidddtortwhich 3¢ dispeselddvep e4id sesRide; elément ahdi td whish auct ur al
di agram show ng a conventional - pol ycrystalline silicon resistance el enent;
Fig. 4 is fikedipbtentidl islapplicawhessin fige impronemnionti liesdh the fdsistande ekemettance
eltnment; Fig. 5(a) is a plan view a polycrystalline silicon resistor with
t he ci r cunbeing formeiiof @ firsi zesidtancelregivarand rsceonditesistance a¢giof dispesedesi st ance
el ement, and Fig. 5(b) is a cross sectional viewthereof; 4

near to and surrounding said first resistance region, said second resistance region

W, also being supplied with said fixed potential. -

This structure can stbp impuritye -ions-.o_r an electromagnetic field from
close signal lines causing a variation in resistance value. Hence, this structure
can maintain a low concentration diffused resistor and a polycrystalline silicon
resistor to a stable resistance value, and can prevent the resistance value varying
due to irradiated light.

The present invention will now be described with reference to the -
accompanying drawings, of Which:__ -

Fig. 1 is a structural diagram showing a conventional polycrystalline -
silicon resistance element; . -

Fig. 2 is a structural diagram showing a conventional diffused resis-tance
element; _

Fig. 3 is a structural diagram showing a conventional polycrystalline -
silicon resistance element;. |

Fig. 4 is structural diagram showing a conventional diffused resistance
element; '

Fig. 5(a) is a plan view a polycrystalline silicon resistor with the
circumference surrounded by the same -material as that of the resistance element,

and Fig. 5(b) is a cross sectional view thereof;
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Fig. 6(a) is a structural diagramshow ng a.polycrystalline silicon
resistor el enment covered with a conductor-connected to a <potential Vdd and
Fig. 6(b) shows a circuit diagramwhere the conductor potential is an .
output of a transistor; Fig. 7 is an application circuit diagramshow ng a
pair of resistance elenments for dividing an output voltage, using a device
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to the RhEwsalcirchitd wiikté e &ndﬁé@m} Rg&gﬁ%lﬁ?%ﬂzoggﬁrﬁ?g%nal vi ew t her eof ;

Fig. 10 1s a cross sectional view s i'stance el enent .
over Whitsdnsistop: t op and under | ayers are covered with a shielding condugator,
according to the present invention; Fig. 11(a) is a plan view show ng a

di ffused resiFiganiCath o ¥iRéuiv\Biaghant Q&‘Qﬁgf}dﬁfgfepﬁgfﬁg‘)@ecovered with a

st opper, according to the present invention, is a cross

sect i onzlemenes/fdrdividinig; it vbltage, using?d devide ¥écording o thé/pleséhitadr am

showi ng a high frequency delay line circuit using a Shielding conductor
cover ed inveptionance el enent according to the present invention. Fig. 3 is a
structural diagramshowi ng a fundamental structure of a polycrystalline -
si li con resi $ign8is trsssectionalpdey showing 4 polycnyistallinesiliecri resistore el enent 2
has two ends, one heing derived fromthe contact 5 and the other being

der i ved WithotWorlayered metak lines; The el ectrodes 4 and 6 are nmade of al uni ni um
material. A |FOW esj stance, conductor 1 is forned over the polycrystalline
silicon 2 by W‘a}lsemp Vigw showing @ diffused resistor ayer whigh thRal f t he pl aneww

area of the polvycrystalljne sjilicon 2, and is suppljed with a fixed
pot ent i 8F°‘(‘F@?°‘ﬁ°§é§ﬁ?\éﬁ”dawﬁt8ﬂ‘5m¢ maigral as H'&téhé} » ageording tg the gh power
source Bpésglﬂtih\%nﬁon, and Fig. 9(b) is a cross sectional view thereof;

Fig. 10 is a cross sectional view showing a diffused resistance element
over which the top and under layers are covered with a shielding conductor,
according to the present invention;

Fig. 11(a) is a plan view showing a diffused resistance elemen\t over
which the circumference is covered with a stopper, according to the present
invention, and Fig. 11(b) is a cross sectional view thereof; and

Fig. 12 is an equivalent circuit diagram showing a high frequency delay
line circuit using a shielding conductor covered resistance element according to
the present invention.

Fig. 3 is a structural diagram showing a fundamental structure of a
polycrystalline silicon resistance element. A polycrystalline silicon resistance
element 2 has two ends, one being derived from the contact 5 and the other
being derived from the contact 7. The electrodes 4 and 6 are made of
aluminium material. A low resistance conductor 1 is formed over the
polycrystalline silicon 2 by way of an oxide film so as to cover at least half the
plane area of the polycrystalline silicon 2, and is supplied with a fixed potential

(for example, a low power source potential Vss 8, a high power source potential



5 Vvdd, or an internediae potentialj. The oxide film9 provides an re )it
|nsulat|ng film Fig. 4 is a basic-conventional structural diagram show ng
a diffused resistor. Contacts 15 and 17 are formed at both the ends of a
diffused resistor 12, and alumniumlines 14 and 16 are used as el ectrodes.
The al um ni um conductor 11 covers at | dast a half of the area of the

di ffused resistor through an.oxide, and is supplied with a potential Vss
18. In thi Vds m@nun@rm%at&m@mnﬁaumﬂmudeﬁﬂmﬂpmm apdny ?a;mza di ng
material, and realises efféctively a stable and hi'gh precision diffused
resi stor béeBuse it can shield electrically external electromagnetic
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val ue. Next, external positive'ions or negative ions can bl ocked from
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process. In other words, the ions which are positively charged nore than

t he pot ent high précition dhﬁﬁusedeeslabnbaﬁusmnwtsmm@ﬂecmeﬂw extdrmalvay fromthe
resi stance elenent, while the negat i vely charged ions are attracted toward
t Rel ow r eelieeﬂranagleuoumwes ,«dight\drd iens, aehblocksiphyisivally comtaminftiond, t he ion
distribution is uniformaround the | ow resistance el enment, and the

i nfl uence of - anSu¢hmsistance elementistsuateres have advantages avfallowsn Biestdt event ed.
Hence, the resistance value variations due to aging can be prevented. Al so,

the | ow r eGAnsPrevent noiseantaring fzem the,signal lingciniethesesistancaclement: Tha¥m bei ng
N ligh he hi gh |
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and stray inductance around the resistance element is removed by the

electrostatic shielding effect of the low resistance conductor. Hence, the
resistance element does not vary-its current vs voltage characteristics (that is,
resistance value) during operation of a semiconductor device, and maintains a
stable and high precision resistance value.

Next, external positive ions or negative ions can be blocked from
invading the resistance element after completion of the manufacturing process.
In other words, the ions which are positively charged more than the potential of
the low resistance conductor are repelled away from the resistance element,
while the negatively charged ions are attracted toward the low resistance
conductor. While a semiconductor is energised, the ion distribution is uniform
around the low resistance element, and the influence of an electric field due to
the external ibns can be prevented.

Hence, the resistance value variations due to aging can be prevented.
Also, the low resistance conductor can shield the resistance element from being

illuminated by externally irradiated light. Since the high resistance value



6 polycrystalline silicon resistor is made of a sem conductor; |ight energy -
of visibie rays, infrared rays, or ultraviol®et rays-transits the electron
energy, thus changing the characteristics thereof. The above nentioned
probl ens can be solved by covering with a | ow resi stance conductor acting
as a physical protective material t® obtain a stable resistance el enent. As
descri bed above, the characteristic variations of the resistance el enent
under i polycrystatiinersiliconrresistor isxmade pHa semiconductorn, dight eaergyof ant ageousl .
Simlarly, this counterneasure additionally enabl es noise, electric field,
and magWisible rayscinfraged mys; @ultraviolat rays Eansifs the-eleetramenargy, s f t o be

prevented fromaffecting.th ci{c erence. Ln pgartjcular, .in a high speed
ci rcui t?hapsm%epgﬁﬁee&m%ﬁ?ﬁ? 'tﬁ;% VWF%‘FP’EBM‘FE‘S%P&S change
abr upt | erates a large thermal noi.se and.unnecessary radiation. "k
adldl t] ngly%i & F?‘lfé’“ﬁo%??%‘fﬁ?%sﬁmﬂ%ﬂr ﬁéhi’gl\?stﬁlﬂ o ycr%/fst alt! i ne .
silicon ed as I r is simlarly effective in e -
case of P v?@%ﬁ@%&ﬁggéh%%ﬁgﬁle@y@ ightly ion inplanted

pol ycrystalli I ~HLG0; ' K . ] conductors
whi ch are no#g%%%{ighé?ﬁ%%%@gﬁfe f%élf%gglaﬁﬁ?ﬂee case of

sem congihifl mtﬂggm 8tnaf ré!r&ﬁéd’hdfdﬁﬁt | um ni um

t ungst en, m?fy enum nay be g_egig&a; S&u%ed as a | ow regﬁssfl_'tance_ material. In
addi ti OSimiﬁrfy?'thﬁWﬁWﬁe%dhiﬁ‘dhﬂny%nﬂﬂédh&&,fﬁl&tﬁém,%ﬂer' es conpound
and a superconductivity material may” be used effectively. The present

i nvent i magneticfidlé getetated fromvtistcresidtancé glefientitsdlf fobe prevented fighni he ,
resi stance el ement structure. Two divisional applications have al so been
filed taffecting thé cirtianferenge! iIn pattivalarpinda highdspe&d eirpiit,cthe iresistaree. 9301742~/
which is directed principally to figure 7 and 9301741.6. [err] Fig. 5 (a)

i s a plelementthravighwhigh electricschacgdschangenabruptly,cgenerdtes alargeinf er ence i s

shielded with the sane material as that of the resistor. Fig. 5
thermal noise and unnecessary radiation. In addition to P type polycrystalline

silicon and N type polycrystalline silicon used as low resistance materials, and is
similarly effective in the case of high resistance non-ion implanted or slightly
ion implanted polycrystalline silicon (called "High Resistance") or other
semiconductors which are not restricted to silicon and is even effective in the
case of semiconductors made of metal compounds.

A metal such as aluminium, tungsten, molybdenum may be generally
used as a low resistance material. In addition, a polycrystalline silicon, a
gallium and arsenic series compound and a superconductivity material may be
used effectively.

The present invention is directed to a wide variety of applications using
the resistance element structure. Two divisional applications have €a‘lgs"c.w mlém 2%
filed to some of these applications and hold GB application nos. 9301742.4 &
which is directed principally to figure 7 and 9301741.6. Sav- No 22621 € 7

Fig. 5 (a) is a plan view showing a first embodiment wherein the
circumference is shielded with the same material as that of the resistor. Fig. 5

(b) is a cross sectional view of the above structure taken along the line A to B.

In order to boost the shielding effect derived from the present invention, it is



(b) is a cross 'sectional view of the above structure taken aI ong the l'ine A/\,.,
to B. In order to boost the shielding effect derived fromthe present
invention, it is 7 desirable to forma shielding material with the sane
height is that of the resistance element. A polycrystalline silicon 77 is
arranged around the polycrystalline si [7i con resistance el enent 70, and an
al um ni um conductor 75 is formed so as to cover conpletely the above
struct ure. desirablssta form a shieldtigt matefiabwith 78e same heightist thahefithent o t he

al umi ni um conductor 75 and“the p ystal line silicon 77. The structure
mai nt ai ns fTesistanceielemente Naplyermalﬁlxmaslb@myﬁwsmngeder@ndu thon resistive

el ement 70, y proyi ding a good shjelding effect fromthe | ow resi stance
conduct or . PPRYC &gh@ﬂh resistance glement 70, andzan alupiviyaneondyetos|7ris ni um
conducior % d an alum nium,l.ipnpe. on the same | eyel Qonnect ed to the

pol ycryst afPTmfg S0;3s;tp savercomplels @hmFﬁEO%M@ A1 pasmablepcontagts 76 (a) is a

3};2‘#27 o a B éﬂeﬁgﬂﬁta?oaﬁef@?gﬁt}%ﬂtéﬁﬁ% v{q%éﬁ%teﬁ 5@335%%% Conduct or |
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[err]respectively and the potent! al e sl gna I'S expressed as

fol 'ows: [ piprésehethelaluihiniin k6hductdre?s and &1 alundifiufd line on the same level
U connected to the polycrystalline silicon 70 through the contacts 71 and 72.

Fig. 6 (a) is a structural diagram showing a conventional resistance
element modified wherein a potential Vdd 90 is supplied to the low resistance
conductor shown in Fig. 1. The potential Vdd 90 may be replaced for the
potential Vss in light of the shielding effect.

Fig. 6 (b) is an example showing a transistor producing an intermediate
potential between the potenttals Vdd and Vss to the low resmtance conductor. It
is assumed that the driving capabilities of the MOS transistors 91, 92,93, and *
94 are Bp, Bpy, By, and By,, respectively and the potential of the signal 96 is

expressed as follows:

Vo = Vdd - _ Baa . By XMV - Vo)

ﬂPZ o BNI

where Bp;, = PBpp
BN[! = .Bst

Vi = Vo
Vdd - V2 = Vm - v-rpl.
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8 Hence, the output voltage is expressed bel ow by taking Vdd. as a reference
voltage: Vout = [err]. In order to inprove the sheeldtngegeffect, it is
necessary to | ower the output inpedance for the internediate potential. In
Fig. 8(b), the output 97 is obtained by using a differential pair circuit’
as a V2 voltage follower. The depl etfon effect which is one cause in
variations to the shielded resistance el ement can be conpensated by varying
t he pot eHenag, the output voltage is expressed belowi by taking, Vdd @s agefesenceur e :
characteristics of the shielded resistance elenent. Fig. 7 is an

appl i cat Y88 rcuit di agram whi ch uses two resistors. Two pol ycrystalline
silicon resigtors (14 and 115 are serially connected between the potenti al
vdd 110 and VA% T1¥2- The operational anplifier 117 receives the signal 116

P GRS RS o B2 |0
o BB N U0 8 s MG T
reanet | oy afhgh GBCAR G BRLII '3 Sollige ABRR0 en 1 Such 2 structure
vari ety of ops adphirion éifect WRHTS ond cadédcth Yapiaeidfivio'tng afiliggeasi |y obtai ned

with a three or ur serially connected resistor configuration. In order to
desi gn arebistafics elefent caa beConfpeatdéd by vassing té phientiat of theshiddghandard cel |
process, an automatic arranging and Wiring process can be perfornmed by
r egi st ercooperatienl siithr the tgghperatace cleracténistivs of theashielded vesistaitguct ors covering
t hem as one cell.

element. o

Fig. 7 is an application circuit diagram which uses two resistors. Two
polycrystalline silicon resistors 114 and 115 are serially connected between the
potential Vdd 110 and Vss 111. The operational amplifier 117 receives the
signal 116 at the intermediate node thereof, and provides an output voltage V,
118.

In order to obtain Vo = Vdd / 2, the resistors 114 and 115 have the same
structure as previously, the aluminium conductors 113 and 112 are formed on
the resistors 114 and 115 to prevent any influence due to ambient noise and
magnetic fields, and are supplied with the same potential. Such a structure
outputs a stable voltage V,,.

The above voltage divider has a wide variety of applications. A potential
Vdd/3 or Vdd/4 can be easily obtained with a three or four serially connected
resistor configuration.

In order to design a layout of a semiconductor integrated device using a
standard cell process, an automatic arranging and wiring process can be
performed by registering predetermingly the resistors and aluminium conductors
covering them as one cell.

According to the present invention, a polycrystalline silicon resistor

structure with a one layered aluminium wiring has been explained above as an
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According to the present invention, a pol ycrystal I ine silicon resistor RA/A
structure with a one |ayered alum niumwi ring has been expl ai ned above as
an 9 enbodi ment. The present invention can be applied to a two or three .
| ayered wiring structure in a sem conductor device. Fig. 8 is a structural
di agram showing a two | ayered al um ni ufh structure. A polycrystalline

silicon resistor 120 is forned over the substrate 121 through an oxide film
122. The rmlmdmemzdl‘hﬂpmsmhmvenmncathSamwdan@ﬁml‘afbme layeredr esi st ance
el enent. Both the el ectrodée§ 124 and 125 are nade of a first alum nium

Wi ring |ayev1nng\8§§e@rmmaawmmmrrdenge4 ayer 127 is formed over the

pol ycrystalline, silicon resistor 120 through the o e films 123 and 126.
and i s suppli eaﬁ&néﬁﬁﬁ%“ diagram %%ngﬁ Y%’Sééﬂ‘wlgﬁ%?%g ef f ect

Sf‘én?ﬁf ook RsCORBLL S ebaer 120 St oo e SoHTE ﬁde hifine
enen not - aorRuE A B, A A Wlﬁ”@ﬁ%e%%qﬁéeﬁgt%@‘#%nfahéire;‘
Lne, dost 97 cEfiice dleryi, BUN e Bl ARE 1o BROTOTERE BaalBF Y HE 2 11 0O,

silicon has een use |con sed resistor
buried in gns&H u s%ngﬁ e

resi stor ugT ng t Mﬁﬁ%g& lflgkge ﬂqﬁgnlgﬁlng??ré e‘;g% gr To@gﬂl ffused

resistor a & staltine RAiddh $edstbr 120 Aidug theldxide ﬁin'l@MSTHndT!% bagused, a

| ow concentration dlffused resistor including a [err] well resistor forned
into an [efgdu gﬁﬁé@hﬁﬁttﬁep@&ﬂnﬂ'vm% thiddasd, Qhe SlieldRsp effect may B¢ ']

substrat e, a high concentration di ffused resistor inclu ing ion

i npl/ant ed EUdmedJsMewm; bécause ofrdistant dpaving detwedenrthe resistancetelementt eri al , a
met al -sem conduct or conpound and superconductive material may be used, in-
addi tion t d2@kandrthe shield materidl \I27 i campanisonswith ¢lat of thes singletlgyered

conbi nations of the diffused resistor and the shield nateri al
aluminium wiring. However, the lack of the shield pattern when not directly

providing the contacts to the resistance element makes the design easy. -

In the above mentioned embodiments, polycrystalline silicon has been used
as a silicon material. However, a diffused resistor buried in a semiconductor
substrate may be applied to form a stable resistor using the shielding effect.

As a material applied to a diffused resistor according to the present
invention, the following may be used, a low concentration diffused resistor
including a P~ well resistor formed into an N~ substrate, and N~ well resistor
formed into a P~ substrate, and a high concentration diffused resistor including
ion implanted P+ and Nt resistors.

For a low resistance conductor material, a metal -semiconductor compound:
and superconductive material may be used, in addition to aluminium and
polycrystalline silicon.-

A variety of combinations of the diffused resistor and the shield material
can be performed.

Fig. 9 is a structural diagram showing a second embodiment wherein the
same diffusion material covers around the diffused resistor. Fig. 9(a) is a plan

view. Fig. 9(b) is a cross sectional view taken along the line A to B. A
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can be perfornmed. Fig. 9 is a structural diagram show ng a second

enbodi nent wherein the sane diffusion material covers around the diffused
resistor. Fig. 9(a) is a plan view Fig. 9(b) is a cross sectional view .
taken along the line Ato B. A 10 diffused resistor 130 is forned in a
shal | ow portion of the seniconductol® substrate 139. The same material 137
forms the anbient (horizontal) portion of the resistor 130. An al um nium
conduct ¢liffad resistor 430 isformed jima shallow portion of the semirondudter or 130 t hr ough
the oxide fil and is connected to the diffused material 137 via the

cont act Substeate; 130.1 The same maerial 137 Joppsehe ambient(hgrizantal) portionsof The
Gener at & FBIAR 0. oA “ﬁﬁ@?ﬁ%ﬁﬁpﬁk&%ﬁ%&%ﬁé? e used
resistor..ln Fiqure t alum pjumel ectro gs' nd 134 are i m#Fhe
Z?ﬁulsgd re%ig 'Fﬂ??;éﬁé?thﬂﬁ*hﬁ\?rﬂox&:{% tm‘ll%a 2. &’a?‘@ | gt :dst ?uct ur al
g: ?]9 lrJ 2 rerfgﬁ?\ﬂ_lﬁl? B ﬂ?ee%bfgﬁ&f’ccﬂ ii‘ﬁ)&’négéig K Qﬂ%égﬁﬁd@@?oﬁqf’b%‘ (r)T t a

concent %{si W&“ﬁ%@&#@% %ﬁ%%‘?@?é%‘%%‘“?%@‘?%%ﬂ I'n th)é P
ngsr‘r;[ ;?:g%]n%é%gufﬁ}gr@%ﬁmgpﬁﬁiﬁ?%ﬁtyﬁg%@hy? hr é\sgh an

oxi de f irbgi3tdd7In Ripiiré 9@y} the Bl eRirodbs V3Hland 134 Gie inQhe! k@' OVi des a
stabl e and extrenely hi g’h precision diffused resistance el enent because of

a conpl giyer al ek Of Almihiunt Bendutiee di35BMich arowshnettel itg diffisednd 10, the

resi stance el enent is shielded horizontally and vertically, so that it is

possi bl gedistopi30 thrdugh ¢omtdcts/ 13 lyarmhy33.nf | uence of a substrate current “~r
generated by a switching operation of a transistor near to a current path
when |ight d&ig.al0 syesstructural didgrameshowing asshisldiconduttort formediondheat ed devi ce.

under portion of a diffused resistor. The N+ buried layer 142 and the high

impurity concentration N type epitaxial layers 144 and 145 are formed in the P-
substrate 143. The contact 146 is connected to the potential Vdd. An
aluminium conductor 141 covers the P diffused resistor 140 through an oxide
film 147, and receives the potential Vdd. The structure provides a stable and
extremely high precision diffused resistance element because of a complete
shielding.

In the embodiments shown in Figs. 9 and 10, the resistance element is
shielded horizontally and vertically, so that it is possible to prevent effectively
any influence of a substrate current generated by a switching operation of a
transistor near to a current path when light or o rays is irradiated onto a
semiconductdr integrated device.

Fig. 11(a) is a plan view showing a diffused resistor surrounded by a
stopper, and Fig. 11(b) is a cross sectional view taken along the line A to B. An
N type diffused resistor 150 is formed on a surface of the P~ well 159 in an N~
substrate. A P stopper 157 is formed so as to surround the N type diffused
resistor 150, and is supplied with the potential Vss from the aluminium

conductor 155 through the contracts 156 and 158. This structure can effectively



Fig. 11(a) is a plan view show ng a diffused resistor surrounded by a
‘stopper, and Fig. 1 I(b) is a cross sectional view taken along the line A
to B. An N type diffused resistor 150 is formed on a surface of the [err]
well 159 in an [err] substrate. A [err] stopper 157 is fornmed so as to
surround the N type diffused resistor 160, and is supplied wth the
potential Vss fromthe al um nium conductor 155 through the contracts 156
and 158. Tiprevent 4 latth-up phanomérfoncini addition to the ehiellifigeffet edrambiguoenonenon in
addition to the shieldi ng effect to anbient el ectronagnetic noise. In case
of an i nverleettomapretRemoissanduct or, a P type diffused resistor is forned on
an [err] substrate, and surrounded by a N+ stopper. An al um ni um conduct or
is forned over Inkasediffanisverted-type isemicondudtor; a\R typeotiffused resistordsinect ed to
the pokential Vvdd. This structure also can eff_;ctivel y prevent .

el ect Tonagfetmesd oran N- snbstrate, And surrounded byia &N T 1stepper.alAmaluminiugl ect r odes
153 and 154 are in the sanme | ayer as the al um niumconductor, and are

connect ed cendugtoris formegk oves theydiffiysed sasistoreandshe AET stopper..ad 152, I n the
Surt ounde. SOMIECHIL0 e petegta Vet This Sispie o b HENIE BB bt ol . ¢ he
h the" ot nlesRomBeRRe s 4 BRH-uh, oI eyt §Ueb iR Bn AR 58 o "'
o tsad. 1 Anf 13 ale e OB TAVRR BE e bty Sopicenl g o OIS 00 e PRy

t he ci rcurrhﬁllee %ﬁ)r%()@y}’»k%g{){Wetﬁnﬁcﬁofﬁ%tdofﬂ?onnem ed to a fixed

potential . e preseéent ntron can bé appliéd to a voltage divider using

a.plurality of ygi i ?ﬁ@tr@&tﬁtﬁ? : Sdink! 2 Wi ' ent
ci\r/pui t diagr alrﬁ?gﬁe;éve%gg r%&ﬁlbg? requency%%?lgg #{eﬁé%ugﬁlﬁg rha%}lg‘?,gled
resi stor age@bshdia diffuldireRis®rand it Sipplied With £fixed Poeh@4l, WY fiked S connect ed
to a fixed potential surrounds the resistors 160 to 163, and the capacitors

164 to 167pbeutalipowerizbaree angChd ¥es evddy orean ifftgmediag) plentiat i Hieor s provi de
good resi stance value stability. A signal is input fromthe resistance
similar manner as that in the polycrystalline silicon resistor . In case a single

diffused resistance voltage divider with an intermediate tap is used, the resistance
value stability is effectively improved by covering the circumference of divider
with a conductor connected to a fixed potential. The present invention can be
applied to a voltage divider using a plurality of diffused resistance elements.
Fig. 12 is an equivalent circuit diagram showing a high frequency delay
line using a shielded resistor according to the present invention. A conductor
which is connected to a fixed potential surrounds the resistors 160 to 163, and
the capacitors 164 to 167 have a stable capacitance value. The shielded resistors
provide good resistance value stability. A signal is input from the resistance
terminal at the side Vi, and issued from the resistance terminal at the side Vout.
As described above, the present invention has a wide range of applications.
A resistance element is one of most fundamental passive elements for circuit
technologies, and various circuits requires high precision resistors. Particularly,
the present invention can be widely applied in the following semiconductor
integrated electronic devices: oscillation circuits, A/D converters, and sensor

circuits which require resistors with absolute resistance value; D/A converters,



termnal at the side Vi, and issued fromthe resistance termnal at the’:/e/s

side Vout. As described above, the present inventj 1 ange of
applications. A resistance elenment is one of m)s”mwmm'fﬁﬂﬂm ve :
el ements for circuit technol ogies, and various cikCUtTSL s hi gh
precision resistors. Particularly, e present invention can be w dely
applied in the foll om ng sem conductaqr, i ntegrated_el ectronic devices:

osci | | ath on ¢ semicpaduciordeyice as claimed %ﬁbl@g‘ns%?’f i Icwhich said ch require

resistors.with absol yte resistance value; D/ A converters, 14

+ 7! & “rgsistjgios glement has twO Jerunalx. ORNGEIE;acHRS) AROWES SOHIREIA0 3 cl aim 1, 2
or 3, in which said resi,st.ance el epent . has two.termnal s connected across a
power sb?ﬁ%e‘{i% ngﬂe f?ﬁ@ﬂ%&ﬁ@v’rﬁe‘q%e 8%?%1‘%8’5’5“3% ded vol tage of
sai d power source. 5. A seni conductor device as clainmed in claim4Wwin
which there are two three or four resistance elenents serially connected

t oget her wit D\ ;%ﬁ] W & }ﬂ'ﬁc J t he divi ded
vol tagerSV/2, glr) . b. %E@@ﬁ%ﬁ@%@%ﬁﬁ ew%gwgé%tg?oned in any one
of the pirecef kit redigtarice dlbihEnts nfted tépethel with! fHdher conprising a
buried Iayer_vﬂ?ch I's the same conductivity type as that of said second
di f f useghteRRididte nddé arringeld sd 2820 Provide theydividegd voRRES VY2, VB bpat of said
sem conductor substrate, said buried |ayer being formed bel ow said first
di ffused/4egion in said sem conductor, so as to contact said second
di ffused region in said sem conductor substrate. 7. A sem conduct or
device as clained in any one of the preceding clains when dependent on
claim1l1, in which both said first and second di ffused regions are of the
same cofduct iAvsemjicesqustor device as claimed in any one of the preceding claims ~

when dependent on claim 1, further comprising a buried layer which is the same

conductivity type as that of said second diffused region, and is of a conductivity

type opposite to that of said semiconductor substrate, said buried layer being

formed below said first diffused region in said semiconductor, so as to contact

said second diffused region in said semiconductor substrate.

7. A semiconductor device as claimed in any one of the preceding claims
when dependent on claim 1, in which both said first and second diffused regions

are of the same conductivity type.




