1 5 SEP 2004 ESD PROTECTI ON DEVI CE FOR SO TECHNOLOGY BACKGROUND OF THE

| NVENTI ON (1) FIELD OF THE | NVENTI ON The present invention relates tg the
fabrication of integrated circuit devices, and nore particularly, 38 SEP 2004
met hod of formng an el ectrostatic discharge device using
silicon-on-insulator (SO) technology 1in the fabrication of integrated
circuits. (2) DESCRI PTION OF THE PRI OR ART El ectrostatic di scharge (ESD)
refers to a high voltage accidentally applied to an integrated circuit.
ESD can result fromeither automated or human handling. If the voltage
applied to the gate insul ator becones excessive, the gate oxide can break
down. MOSFET devi c&DaPROFECTIION] REVYCE vEbmescabItectmoESBydanage. Because of
this danger, ESD protection transistors are fabricated to direct ESD
current, away fromthe circuit it is protecting. An isolation technol ogy

"~ that depends on conpletel devi ces an insulator is referred

%A urround| Ty
to as silicon-on-insulato ?§€P?U¥%c N ENVENTGENer al , the advant ages
of SO technology include sinple fabrication 1 15 SEP 2004

(1) FIELD OF THE INVENTION

The present invention relates to the
fabrication of integrated circuit devices, and more
particularly, to a method of forming an electrostatic
discharge device using silicon—on—insulatér (SC1) technology

in the fabrication of integrated circuits.

(2) DESCRIPTION QF THE PRIQR ART

.Electrostatic discharge (ESD) refers to a high
voltage accidentally applied to an integrated circuit. ESD
can result from eithexr automated or human handling. If the
voltage applied to the gate insulator becomes excessive, the
gate oxide can break.down. MOSFET devices are particularly
vulnerable to ESD damage. Because of this danger, ESD
protection transistors are fabricated to direct ESD current,

away from the circuit it is protecting.

An isolation technology that depends on
completely surrounding devices by an insulator is referred to
as silicon-on-insulator (SOI) technology. 1In general, the

advantages of SOI technology include simple fabrication




sequence, reduced capacitive coupling between circuit elenents, and
i ncreased packing density. The SO technology is discussed in Silicon
Processing for the VLS| Era, Vol. 2, by S. WlIf, Lattice Press, Suds®iSEP. 284
Beach, CA, c. 1990, pp. 66-67. The SO process technol ogy presents a
challenge to ESD protection because the presence of the insulator |ayer
(I') sandwi ched between the two silicon |ayers prevents discharging of
charges. This nay lead to nore severe ESD. The present invention overcones
t hese chal |l enges and uses silicon-on-insulator (SO) technol ogy to make an
el ectrostatic discharge (ESD) device. A nunber of patents present a variety
of et hodssdquenarem E8budedi eapacik Sre Rad@ilihy 233we88 L9rcHSH shows a
process for form ng ESD and FET devi ces using selective masking processes.
U S. Pat entelzmeptsgognds ingphaned shavising EBR dewi.ce Thavisoy aethhsko@xi de
fornmed at low_.tenperature, U S. Patent 5,674,761 to Chang et al discloses
a PIN di ode ESHSERFFEE. 1RoALLEEOR Rkecenging foghdheaNLESErdevVek. uBj ng
SA -t echnol . R . THE. 1 NVENT| ON Accordi ngly, the prinmary object of
t he ‘inventtggsr%'igH o'p§8§?ase§fﬁ?%%@ ‘HQ%ﬁtf%ﬁ%ﬁhngcém 9°1$8%@P12®04

66-67. The SCI process technology presents a challenge to

) Sy 1d

ESD protection because the presence of the insulator layer
(I) sandwiched between the two silicon layers prevents |
discharging of charées. This may lead to more severe ESD.
The present invention overcomes these challenges and uses
silicon-on-insulator (SOI) technology to make an

electrostatic discharge (ESD) device.

A number of patents present a variety of
methods to form ESD devices. U.S. Patent 5,585,299 to
Hsu shows a process for forming ESD and FET devices using
selective masking processes. U.S. Patent 5,141,898 to Lapham
shows a ESD device having a thick oxide formed at low
temperature. U.S. Patent 5,674,761 to Chang et al discloses
a P/N diode ESD device. None of these patents show an ESD .

device using SOI ‘technology.
SUMMARY OF THE INVENTION

Accordingly, the primary object of the

invention is to provide a process for forming an




el ectrostatic discharge device in the fabrication of integrated circuits.
A furt'her object of the invention is to provide a process for formng an
el ectrostatic discharge device using silicon-on-insulator technology. In
accordance with the objects of the invention, a method for formn n
el'ectrostatic discharge device using silicon-on-insul ator technolfgaggﬁpsmm
achieved. A silicon-on-insulator substrate is provided conprising a

sem conduct or substrate underlying an oxide |layer underlying a silicon

| ayer. The silicon |layer and oxide |ayer are patterned to formgate

el ectrodes wherein the sem conductor substrate is exposed between two of

the gate eleddutotedatiandiatRatraPl @£k 111 e BXRRs€¢5€gEconduct or
substrate to formsource and drain regions adjacent to one of the gate

el ect r odes.*rSpgcétedarérvihed on sidewal |s of the gate el ectrodes. An
interlevel dielectric layer is deposited overlying the gate el ectrodes.
Openi ngs are forned through the interlevel dielectric |ayer to the source
and drain regions and fi onducting layer. The conducting

e 3 )
layer is patterned to forth tohtie i$§f?9§u§§ t&ecérpreteonf d#neei on of an
el ect rost algi6vdu8CchApgE LSy £6r M Rodilig fPHH6LQ0, Of s Lniggrated circuits.

device using silicon-on-insulator technology.

In accordance with thé objects of the
invention, a method for forming an electrostatic discharge
device using silicon-on-insulator technology is achieved.

A silicon-on-insulator substrate ig provided comprising a
semiconductor substrate underlying an oxide layer underlying
a silicon layer. The silicon layer and oxide layer are
patterned to form gate electrodes wherein the semiconductor
substrate is exposed between two of the gate elecﬁrodes.
ions are implanted into the exposed semiconductor substrate
to form source and drain regions adjacent to one of the gate.
elect;odes. Spacers are formed on sidewalls of the gate
electrodes. An interlevel dielectric layer is deposited
overlying the gate electrodes. Openings are formed through
the interlevel dielectric layer to the source and drain
regions and filled with a conducting layer. The conducting
layer is pafterned to form conducting lines to complete
formation of an electrostatic discharge device in the

fabrication of integrated circuits.




15 SEP 2004 BRI EF DESCRI PTI ON OF THE DRAWNGS In the_acconpapylpg dr awi ngs
forming a material part of this description, there is shown: thsd'#éhﬁEBﬁmM
through 6 are cross-sectional representations of a preferred e g_l Py
the present invention. DESCRI PTION OF THE PREFERRED EMBODI MENTS Fi gs.
il'lustrate a process for making a thick oxide ESD device using

silicon-on-insulator technology. It should be understood by those skilled
inthe art that the present invention should not be limted to t_heh
enbodi ment illustrated herein, but can be applied and extended w t hout

ing the scope of the invention. Referring now nore particularly to
E?;?eg, gt here i spshown BREER1 DRSCRICATION WIS i §rh@rnAgSi |1 con-on- |
insul ator substrate is fabricated according to any of the conventiona Cor
nmet hods, and preferably by SIMOX, silicon inplant through oxide, orfma ?de
bondi ng techni ques. The resulting SO sqbstrate'conprlses a IayeL ot ZXHS
12 over the silicon substPatle 13C¢mRanRying Wrekiogs Gbrbetgesn abou

ickness of the oxide is
SEP =2004 1%@(2@_@912BQQtAQPs%ﬂ{)srrsdes'rchreigtf}_lo%’n there is shown:

Figs. 1 through 6 are cross-sectional

representations of a preferred embodiment of the present

invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1-6 iliustrate a process for making a
thick oxide ESD device using silicon-on-insulator technology.
It should be understood by those skilled in the art that the
present invention should not be limited to the embodiment
illustrated herein, but can be applied and extended without

exceeding the scope of the invention.

Referring_now more particularly to Fig. 1,
there is shown a semiconductor substrate 10. A silicon-on-
insulator substrate is fabricated according to any of the
conventional methods, and preferably by SIMOX, silicon
implant throﬁgh oxide, or wafer bonding techniques. The
resulting SOI substrate comprises a layer of oxide 12 over

the silicon substrate 10 having a thickness of between about



[ [ i i | ectric of the ESD
i nportant because the oxide will formthe gate die
dgeicé. The oxi de thickness determnes the turn-on voltage of the ESD

protection device. A second silicon layer 16 is epitaxially grown gﬁ%%%$h@m

i 12 to a thickness of between about 500 and 3000 Angstr
?ﬁ%gﬁngggegf this silicon layer is inportant because the silicon layer 16
determ nes the height of the polysilicon gate of the ESD traniéstor.
Referring nowto Fig. 2, the silicon and oxide |ayers 16 and18 a&e19 s
patterned using a gate mask pattern to form gate el ectrodes an teét
shown. Now, an inplant mask 20 is formed over the structures to pro
the gate el t800 R 2P Odinelytapwsnot Thpathicknddie FISRIEWXGRe Gat €
electrode 19 w Il formthe ESD device and is exposed to the ion ant
inplantatioﬁ@p9$t§ﬂﬁHQﬁ5ﬂ&ﬁ§iﬁthﬁFaﬁP 221} sfpor fdraei tiethdaeqbctbeci Ap

ic.i i dinto the silicon substrate
1wt o A Bt AR CrhRl 8 268 IRt dehpraridegoshee cornbomeey
Ul a{ujg i i | ant ed
about 1 E k&x D FE e ﬁ59”5§8ggc£90§0 n1h§ regions 24. lons inp

into the exposed silicon 16 © e gate %T%é?Tode_lQ determnes the 5 15
SEP 2004 threshol d voltage of the device. Alternatively, p-type

A second silicon layer 16 is epitaxially grown
on the oxide layer 12 to a thickness of between about 500 and
3000 Angstroms. The thickness of this silicon layer is
important because the silicon layer 16 determines the height

of the polysilicon gate of the ESD transistor.

Referring now to Fig. 2, the silicon and oxide
layers 16 and 12 are patterned using a gate mask pattern to

form gate electrodes 18 and 19, as shown.

Now, an implant mask 20 is formed over the
structures to protect the gate electrodes 18 which are not
part of the ESD device. Gate electrode 19 will form the ESD
device and is exposed to the ion implantation. A
source/drain implant 22 is performed through the implant
mask. Phosphorus or arsenic ionsg are implanted into the
silicon substrate 10 with an energy of between about 10 and
300 KeV and dosage of between about 1 E 13 and 5 E 15
atoms/cm® to form N+ regions 24. Ions implanted into the

exposed silicon 16 of the gate electrode 19 determines the



implants c
regi ons ar
substrate
skilled in
N+ regi-ons
| ayer of s

e to form P+ regions rather than N+ regions 24.
?ﬂggg;ﬁﬁmm an N-wel | %Btfnspbgfmnmjwtmnthe5|
10. P+ regions are not shown, but it will be understood by

the art that P+ regions will be formed in the same way A5
. Referring nowto Fig. 4, the inplant mask 20 is stripped.
ilicon nitride is deposited over the structures and etched

I f P+
i con
t hose

S0

back

i i i f the gate el ectrodes
isotropically to formspacers 26 on the sidewalls o _
18 0 An ?nterlevel dielectric layer (ILD) 30 is blanket deposited

18 and 19.
over the s
Angstrons,

ubstrate to a thickness of between about 4OOQ to 10, 000
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o%%h the LD | ayer 30 to the underlying source/drain regions 24.
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ayer nateria

openi ngs 33rar fot! tH&HA Atk 131 FJi91 Re gn%érgggogogé those skilled in

the art that P+ regions will be formed in the same way as the

N+ regions.

Referring now to Fig. 4, the implant mask 20
is stripped. A layer of silicon nitride is deposited over
the structures and etched back anisotropically to form

spacers 26 on the sidewalls of the gate electrodes 18 and 19.

An interlevel dielectric layer (ILD) 30 is
blanket deposited over the substrate to a thickness of
between about 4000 to 10,000 Angstroms, as shéwn in Fig. 4.
THe ILD layer may comprise borophosphosilicate glass (BPSG),
fluorine-doped silicate glass (FSG), or undoped silicate
glass (USG), for example. Self-aligned contacts {(SAC) are -
etched through the ILD layer 30 to the underlying
source/drain regions 24. The spacers 26 comprise a different
material than the ILD layer. The openings 35 are etched
using an etch chemistry having a higﬁ selectivity for the ILD
layer material with respect to the spacer material 26. SAC

openings 33 are illustrated in Fig. 5.




i i i i i lines 38/40. A
. illustrates the formation of interconnection o
Eggdugting | ayer, such as AlICu, is deposited over the substrate and within

the contact openings. The conducting |ayer 38 nay be etched b?ck LIS 4§t§%ﬁﬁ
plugs 38 fol I owed by deposition and patterning of conducting |nefh 5
Alternatively, 38 and 40 may be one |layer that is dep05|ted_ove{_ e

| ayer and within the openings and patterned to form connection dlngs
38/40. This conpletes formation of the electrostatic discharge l_eV|ce.3.8/40
The gate el ectrode 19, source/drain regions 24, and connecting lines 840
formthe ESD device of the invention. The process of the present inven

results in the formationFagthbcklDxéeeadeHHOFRNLE: dhsghar ge degice.
The use of silicon--on-insulator technol ogy provides the thick oxide
surroundlrquqﬁ§9@§P€Ct¥ﬁé ia%¢$c%@14ﬁ1(ﬁAtdunddESDndeWH§@rpfsu@@ dgvention

| ator of the SO1 is used
is conpati hpol ogy because the insu
as th(rarpgatgJl %&1 ‘el ec?FPE ?‘ ‘5 hRVESH-e i uke tnatea@didt wbhhitn hehé adosheadtd on

and e mnth conventional transistor fabrication.
D e S0E e E L e a0 B &FFhoc btk 1o

leave plugs 38 followed by deposition and patterning of
conducting lines 40. Alternatively, 38 and 40 may be one
layer that is deposited over the ILD layer and within the

openings and patterned to form connection lines 38/40.

This completes formation of the electrostatic
discharge device. The gate electrode 19, source/drain

regions 24, and connecting lines 38/40 form the ESD device of

the invention.

The process of the bresent invention results
in the formation a thick oxide electrostatic discharge
device. VThe use of Siliconwon—insulator technology provides
the thick oxide surrounding the gate. The fabrication of the
ESD device of the invention is compatible with SOI technology
because the insulator of the SOI is used as the gate |
dielectric of the ESD dewvice. 1In addition, the fabrication

process is simple and compatible with conventional transistor

fabrication:




shown and described with reference to the preferred enbodinents thereof,
it wll be understood by those skilled in the art that various changes in
formand details nay be mnade without departing fromthe spirit andfssco e
of the invention. 8 15 SEP 2004 Clains 1. A nethod of forning an -} ¥ SEP 2004
el ectrostatic discharge device in the fabrication of integrated circuits
conprising: providing a silicon-on-insulator substrate; patterning said
silicon-on-insulator substrate to formgate electrodes within said
silicon-on-insulator substrate wherein a | ower portion of said silicon-on-
i nsul ator substrate is exposed between each two of said gate el ectrodes;
impl anting ions into said%“®iges&beponveohiof & besi lge5@N RN iRl at or
substrate t&?&% m.spy.ce agd drain regions adjacent to one of said gate

el ectrodes; formng spacereegnwithenafesente st dlgate e felreetr odes;

deposi ting @mbddinfinltY @hedbBEeCi Ll C; | AVEL gﬁ/deerrlsytlorcla% bsyalt?logszt (Sakgllfgttirodes;
in the art that various changes in form and details may be

made without departing from the spirit and scope of the

invention.



form ng openings through said interlevel dielectric |ayer to said source
and drain regions; and filling said openings with a conducting |ayer and
patterning said conducting |layer to formconducting lines to cog&{g&s
formation of said electrostatic discharge device in said fabric#t ok
integrated circuits. 2. The nethod @ceargding to claim1l wherein said gate
el ectrodes have a thickness of between about 1500 and 5000 Angstrons. 3.
The nethod according to claim1l wherein said step of inplanting ions

conprises inplanting ﬁ@%ﬁ&ﬁ 5Pe¥g515 SEP 20 ?gﬁééfﬁﬁﬁéféﬁ i@g%ggosphorus

and arsenic ions at a dosage weel a n at ons/ cn?
at an enedgyicefidlthe BA6rKeMidn Jﬁeme@@@@lt@@ccsiﬁb@gtéo claim1 wherein
said spacers conprise silicon nitride. 5. The nethod according to claiml
wherein sa?r1#te?t evel dielectric |ayer conprises one of the group

cont ai ni ng BPSL%oxFﬁﬁn%néi 455G ahg- Bﬁslﬁs&m%f%ébgéra@@t ween about 4000

and 10, 000 Angstrons The nmet hod according to claim 1" wherein said
conducting | ayeetcorpingesaif Geilicon-on-insulator substrate to

form gate electrodes within said silicon-on-insulator
substrate wherein a lower portion of said silicon-on-
insulator substrate is exposed between each two of said
gate electrodes;

implanting iong into said exposed portion of said
silicon-on-insulator substrate to form source and drain
regions adjacent to one of said gate electrodes;

forming spacers on sidewalls of said gate
electrodes;

depositing an interlevel dielectric 1ayér overlying
sald gate electrodes;

forming openings through said interlevel dielectric
layer to said source and drain regions; and

filling said openings with a conducting layer and
patterning said conducting layer to form conducting lines
to complete formation of said electrostatic discharge

device in said fabrication of integrated circuits.

2. The method according to claim 1 wherein said
gate electrodes have a thickness of between about 1500

and 5000 Angstroms.

3. The method according to claim 1 wherein said

step of implanting ions comprises implanting one of the




7. A nethod of formng an electrostatic discharge device in the
fabrication of integrated circuits conprising: providing a
silicon-on-insulator substrate; patterning said silicon-on- |nsula% r
substrate to forma gate electrode within said silicon-on-insulat B SEP 200

subst r at egibep ebdntal Q6 PRO6EDROrQE 530 02SELhEON GRS a@syléé@a{géubstrate
is exposed; inplanting ions into said exposed portlon of said

si |'i con- off i AetivaeBraowBEt F aF 13 02R@r Pn Bolf cetane/ draiat areginsravadj acent
to said gakte, gl egti@flexFOrmng silicon nitride spacers on sidewalls of
said gate e}ectrode % 15 SEP 2004 depositing an interlevel dielectric

| ayer overlying said gate electrode; form ng openings through said
interlevel dielectric layer to said source and drain regions; and filling
said openings with a conducting |layer and patterning said conducting |ayer

to formconduciing thoegerhoa COABLEEEnEOFHBE] QO] FRLA Bhegiigstatic
di scharge device in said fabrication of integrated circuits. 8. The nethod

accor di ngSPaCerai aPmrvhee et hlsapd nitride.

5. The method according to claim 1 wherein said
interlevel dielectric layer comprises one of the group
containing BPSG, FSG, and USG and has a thickness of
between about 4000 and 10,000 Angstroms.

6. The method according to claim 1 wherein said

conducting layer comprises AlCu.

7. A method of forming an electrostatic discharge
device in the fabrication of integrated circuits
comprising:

providing a silicon-on-insulator substrate;

patterning said silicon-on-insulator substrate to
form a gate electrode within said silicon-on-insulatoxr
substrate wherein a lower portion of gaid silicon-on-
-insulator substrate is exposed;

implanting iong intc said exposed portion of said
gilicon-on-insulator substrate to form source and drain
regiongs adjacent to said gate electrode;

forming silicon nitride sgpacers on gidewalls of said

gate electrode;

10




gate el ectrode has a thickness of between about 1500 and 5000 Angstrons.
9. The nethod according to claim7 wherein said step of inplanting ions
conprises inplanting one of the group containing phosphorus and ar$8mSEP 2004
ions at a dosage of between about 1 E 13 and 5 E 15 atons/cnR at an energy

of 10 to 300 Kedbod idheaelhod: aceor dhiigi Lo £l &l Mfepheyelfl, 53 d
I the graoup ni

interlevel dielectric layer conprises one o con g BPSG

FSG and %85G ametdaslecthbdkness of between about 4000 and 10, 000
Angstronms. 11._The. nethod according to claim 7 wherei ai conducti ng

| ayer conprises® 'ﬁj(ﬁg R 59%%%‘%0%?1‘52%%65@%%13 % ef%??ﬁh‘”g an

el ect r ost Bayer di & chad gesodeyd Cend ndthenf abgisat i oan@f integrated circuits

conprising: providing a silicon-on-insulator substrate patterning said
si |i con- on-i nsti bt HrY stdEd rapenings oFhra a gaerdetiebny oy e tand sai d

silicon- %&Mﬁ@rséws&gﬁgct%rﬁeﬂ {gvférrgoé&lrlc?@cgi%%ajfﬂles )
silicon-on-insulator substrate an rein the | nsul ator riTon of said
to complete formation of said electrostatic discharge

device in said fabrication of integrated circuits.

8. The method according to claim 7 wherein said
gate electrode has a thickness of between about 1500 and

5000 Angstroms.

9. The method according to claim 7 wherein said
step of implanting ions comprises implanting one of the
group c¢ontaining phosphorus and arsenic ions at a dosage
of between about 1 E 13 and 5 E 15 atoms/cm® at an energy

of 10 to 300 KeV.

10. The method according to c¢laim 7 wherein said
interlevel dielectric layer comprises one of the group
containing BPSG, FSG, and USG and has a thickness of
between about 4000 and 10,000 Angstroms.

11. The method according to claim 7 wherein said

conducting layer comprises AlCu.

11




silicon-on-insulator substrate forns a gate dielectric of said

el ectrostatic discharge device and wherein the silicon portion of said
silicon-on-insulator substrate fornms a gate of said eIectrostatic;EiSEpzmw
di scharge device; inplanting ions into said exposed portion of saic

silicon-on-insyat ok mebsbs abe farrflfﬁ@ SRUELE BRG] B af 89)PAS d] acent

to said gate electrode; formng silicon nitride spacers on sidewal|ls of

sai d gat@eleetindeie depositanteancof nirtégvatedi electitis | ayer overlying
sai d gatecgmﬁgléggg; form ng openings through said interlevel dielectric
| ayer to sal'd sourte and drain regions; and filling said openings with a
conducti ng | aygroahdindgas t €t i agn sah dicontaed i ngubayesté o form conducti ng
lines to coqglete formati on, of said electrostatic discharge device in

sai d fabrPTRHTOMF FitdgF at BeORT PRI BIULABOT THEbse¥ded BRckPEN ™y to claim

12 wher ei ga S & ed ESEALRT L ROR L 00 Of 3 BALGr Sh 1 £00: PR L PSRt oF o sybstrat e
has a thi%ines; %f bet ween about 10001and 26%0 %ﬁ%%??%ﬁg.yﬁggl %§%EP 2004
14. The net¢ioeiinaczoleiery pertlian el 2sahéreibhisandonsihsgbatportion of said

SiliCon'Ogﬁﬁég%gégcgnéuggéégﬁg the insulator portion of said
silicon-on-insulator substrate forms a gate dielectric of
said electrostatic discharge device and wherein the
gilicon portion of said silicon-on-insulator substrate
forms a.gate of said electrostatic discharge device;

implanting ions into said exposed portion of said
silicon-on-insulator substrate to form source and drain
regions adjacent to said gate electrode;

forming silicon nitride spacers on sidewalls of said
gate electrode;

depositing an interlevel dielectric layer overlying
said gate electrode;

forming openings through said interlevel dielectric
layer to said source and drain regions; and

fiilling said openings with a conducting layer and
patterning said conducting layer to form conducting lines
to complete formation of said electrostatic discharge

device in said fabrication of integrated circuits,

13. The method acceording to claim 12 wherein gaid
insulator portion of said gilicon-on-insulator substrate

has a thickness of between about 1000 and 2000 Angstroms.

12




has a thickness of between about 500 and 3000 Angstrons. 15. The net hod
according to claim 12 wherein said step of inplanting ions conprises

i mpl anting one of the group containing phosphorus and arsenic ion%5a3ER 2004
dosage of between about 1 E 13 and 5 E 15, atons/cnR at an energy of 10

to 300 KeV. 1614TheTH@tmgghaecgegbgalhgcgbawa}@ iﬂr&ﬁs Lo §OORE §SINg

formng an NNwell within said sem cond stfate wherern said step of
i mpl ant i ngilbaencpaptisesofi apidnsihfconeonf inhel gtoupsubataanéng boron and

oner gy of P90 FoBEERR 85 EERI-RR Rhalucabl ot 20501 Rrdr 5o0hor ei n sal d

interlevel dielectric |ayer conprises one of the groups containing BPSG
FSG and USG and has a thickness of = between about 4000 and 10, 000
Angstroms. 18.1The FeehBathedoraragliBgctai fladnwherehareiandsazdnduct i ng

| ayer Conﬁféﬁeéfpi&ﬁlané§ng ions comprises implanting one of the
group containing phosphorus and arsenic ions at a dosage
of between about 1 E 13 and 5 E 15 atoms/cm? at an energy

of 10 to 300 KevV.

16. The method according to claim 12 further
comprising forming an N-well within said semiconductor
substrate wherein said step of implanting ions comprises
implanting one of the group containing boron and BF, ions
at a dosage of between about 1 E 13 and 5 E 15 atoms/cm?
at an energy of 10 to 300 KeV.

17. The method according to claim 12 wherein said
interlevel dielectric layer comprises one of the groups
containing BPSG, FSG, and USG and has a thickness of

between about 4000 and 10,000 Angstroms.

18. The method according to claim 12 wherein said

conducting layer comprises AlCu.
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