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'NEMIPROCESS FCR SELF- ALI GNED TWN WELLS W THOUT N-WELL AND P- VELL i GHT
.. DIFFERENCE BACKGROUND OF THE I NVENTION (1) Field of the Invention The

invention relates to the fabrication of integrated circuit devices, and
nore particularly, to a nethod of formng self-aligned N and P-wel'ls

wi t hout height difference in the §abrication of integrated circuits. (2)
Description of the Prior Art The self-aligned twin well process has been

wi dely used in the fabrication of integrated circuits. It is well known
that the use of a thick thermally grown oxide to block the well inplant
introduces N- and P- well height differences. These height differences |ead
to difficulties in the photolithography processes because the focusing
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BACKGROUND OF THE INVENTION

(1) Field of the Invention

The invention relates to the fabrication of
integrated circuit devices, and more particularly, to a |
methoa of forming self-aligned N- and P-wells without height

difference in the fabrication of integrated circuits.

(2) Description of the Prior Art

The self-aligned twin well process has been

widely used in the fabricaiion of integrated circuits. It is
well known that the use of a thick thermally grown oxide to
block the well implant introduces N- and P- well height
differences. These height differences lead to d;fficulties
in the photolithography processes because the focusing
distances are different. This causes non-uniformity of the

polysilicon dimension across the wafer.

U. §. Patents 5,300,797 to Bryant et al and
$,455,189 to Grubisich disclose two-step masking processes to
form N- and P- wells without height differences. U.S. Patent

5,428,005 to Jang shows N- and P- wells without height



formN and P- wells without height differences. U S. Patent 5,428,005 to
Jang shows N and P- wells w thout height -2- difference, but does not
descri be how they are made. SUMMARY OF THE | NVENTI ON A princi pal object of
the present invention is to provide an effective and very manufacturabl e
met hod of formng twin wells wthout height difference in the fabrication
of an integrated circuit device. AZarther object of the inventionis to
provide a nethod of forming twin wells wthout height difference using only
one masking step. In accordance with the objects of this invention a nethod
for formng self-aligned twin wells w thout height difference using only

one masking step is achieved. A layer of silicon oxide is grown over the
surface

difference, but does not describe how they are made.

SUMMARY OF THE INVENTION

A principal object of the present invention is
to provide an effective and very manufacturable method of
forming twin wells without height difference in the

fabrication of an integrated circuit device.

A further object of the invention is to
provide a method of forming twin wells without height

‘difference using only one masking step.

-
-

In accordance with the objects of this
invention a method for forming self-aligned twin wells
without height difference using only one masking step is
achieved. A layer of silicon oxide is grown over.the,surface
of a semiconduétor subétrate. A layer of ;ilicon nitride is
deposited overlying the silicon oxide layer. A layer of
photoresist is coated over the silicon nitride layer. The
photoresist layer is exposed to actinic light and developed
to form a photoresist mask having an opening to the silicon
nitride layer where an N-well is to be formed. The silicon
nitride layer which is exposed is etched away to expose the

underlying silicon oxide layer. First ions are implanted



of "a semi conductor substrate. A layer of silicon nitride is deposited

--overlying the silicon oxide |layer. A layer of photoresist is coated over
the silicon nitride layer. The photoresist |ayer is exposed to actinic

| i ght and devel oped to form a photoresi st mask having an opening to the

silicon nitride |ayer where an N-well is to be fornmed. The silicon nitride
| ayer which is exposed is etched away-to expose the underlying silicon
oxi de layer. First ions are inplanted -3- into the sem conductor

substrate through the silicon oxide layer within the opening. A dielectric
filmis deposited over the substrate. The dielectric filmis planarized to
the height of the silicon nitride layer. The silicon nitride |ayer is

renmoved. Second ions are inplanted into the sem condu bst.rat e where
it is not coYRFRAENS SERECRBISEOr FRPTIHARe ?Hé"‘d‘?%l%c r%%‘gg?‘?'}]n?sxllsd%r enmoved.

The first layer within the opening. A dielectric film is deposited
over the substrate. The dielectric film is planarized to the
height of the silicon nitride layer. The silicon nitride
layer is removed. Second ions are implanted into the
semiconductor substrate where it is not covered by the
dielectric film. The dielectric film is removed. The first
ions are driven in to form the N-well within the
semiconductor substrate and the second ions are driven in to
form a P-well within the semiconductor substrate completing
the formation of the twin wells in the fabrication of the

integrated circuit device.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming a

material part of this description, there is shown:

Figs. 1 through 6 schematically illustrate in
cross-sectional representation a preferred embodiment of the

present invention.

Fig. 7 schematically illustrates in cross-
sectional representation a completed integrated circuit

device fabricated by the process of the present invention.



ions are driven in to formthe N-well within the sem conductor substrate
~-and the second ions are driven into forma P-well wthin the sem conductor
substrate conpleting the formation of the twin wells in the fabrication of
the integrated circuit device. BRI EF DESCRI PTION OF THE DRAW NGS I-n the
acconpanying drawings formng a material part of this description, there is

shown: Figs. 1 through 6 schematicaldy illustrate in cross-sectiona
representation a preferred enbodi nent of the present invention. Fig. 7
schematically illustrates in cross- sectional representation a conpl eted
integrated circuit device fabricated by the process of the present

i nvention. -4- DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now more particularly to Fig. 1,
there is shown an illustration of a portion of a partially
completed integrated circuit. The semicopductor substrate 10
is preferably composed of silicon having a (100)
crystallographic orientation. The surface of the silicon
substrate 10 is thermally oxidized to form the silicon oxide
layer‘14 having a thickness of between about 100 to 500

Angstroms.

-

A layer of siliEon nitride 16 is deposited

over the silicon oxide layer. This layer has a thickness of

between about 2000 to 5000 “Angstroms.

A layer of photoresist is coated over the
surface of the substrate and patterned to form thg
photoresist mask 18 having an opening where the N-well is to
be formed. The silicon nitride layer exposed within the

opening is etched away using a conventional plasma etch.

Ions 19 are implanted through the opening in
the photoresist mask to form the N-well 20, as shown in Fig.
2. Typically, phosphorus ions are implanted with a dosage of

between about 1 E 12 to 5 E 13 atoms/cm® at an energy of



Referring now nore particularly to Fig. 1, there is showm an illustration
‘of a portion of a partially conpleted integrated circuit. The sem conduct or
substrate 10 is preferably conposed of silicon having a (100)

crystall ographic orientation. The surface of the silicon substrate 10 is
thermal |y oxidized to formthe silicen oxide |ayer 14 having a thickness of
bet ween about 100 to 500 Angstrons. A layer of silicon nitride 16 is
deposited over the silicon oxide |layer. This |layer has a thickness of

bet ween about 2000 to 5000- Angstrons. A |ayer of photoresist is coated over
the surface of the substrate and patterned to formthe photoresist nmask 18
havi ng an opening where the NNwell is to be fornmed. The silicon nitride

| ayer exposed within the opening is etched away using a conventional plasm

etch. lons ]b%tﬁﬁgxa'm&ms%dtghéﬁ;%vt heTb#J,ﬁ*oQ?reSI ﬁlspg(&grgsgast gqrask to

formthe N-wel as shown osphoru ons ar e
i npl ant ed wiusing do&M@@n®fional photoresist strip.

The key feature of the present invention ﬁs
the use of an implant blocking layer rather than an
additional photoresist mask. This implant blocking layer is
not thermally grown as in the prior art. Thermal oxidation
comsumés a portion of the silicon substrate with the effect
that the N- and P- wells would not be coplanar. The implant
blocking layer of the present invention is not thermally
grown, but is deposited. Therefore, no silicon substrate
will be consumed and the N- and P- wells will be coplanar.
Referring now to Fig. 3, a lay®r of oxide 22, such as
tetraethoxysilane (TEOS) is deposited over the N-well and the
silicon nitride layer 16. Rlternatively, an organic polymer
Or spin-on-glass material is spun onto the wafer and

Cured to form layer 22. The layer 22 as deposited or spun on

has a thickness of between about 3000 to 15,000 Angstroms.

The dielectric film 22 is etched back with an
etch stop at the silicon nitride £ilm 16, as shown in Fig. 4.
Alternatively, the dielectric film 22 is polished by chemical
mechanical polishing (CMP). The resulting dielectric film 22
will have a thickness of between about 1500 to 5000

Angstroms.



between about 1 E 12 to 5 E 13 atons/cn{err] at an energy of -5- between
“about 50 to 800 KeV. The photoresist is stripped off using a conventional
photoresi st strip. The key feature of the present invention is the use of
an inplant blocking |ayer rather than an additional photoresist mask. This
I mpl ant bl ocking layer is not thermally growm as in the prior art. Thernal
oxi dati on conmsunes a portion of thé %i7icon substrate with the effect that
the N and P- wells would not be coplanar. The inplant blocking |ayer of
the present invention is not thermally grown, but is deposited. Therefore,
no silicon substrate will be consuned and the N- and P- wells wll be
coplanar. Referring nowto Fig. 3, a |ayer of oxide 22, such as

t et raet hoxysil ane ( TECS) i éji]posite quer .t he ] Qgg e sailicon

nitride |ayer 16. AIterng%éveqﬁfoann%)ﬁﬁ%?iglg%l£§%§% s2ippelf, ¥
shown in Fig. 5. 1Ions 24 are implanted to form the P-well.
Typically, boron ions are implanted with a dosage of between
about 1 E 12 to 5 E 13 atoms/cm?® at an energy of between

about 350 to 500 KeV.

The oxide or organic polymer 22 is stripped,
for example, using a hydrfluoric acid dip or other wet
chemical process. The ions are driven in at this time, or
during a later high temperature step, to form N-well 20 and
P-well 26.

The process of the present invention results
in the formation of twin wefis having no height difference.

Only a single masking step is required.

Processing continues as is conventional in the
art to form semiconductor device structures in and'on the N~
and P-wells. An example of a completed integrated circuit
device made using the twin-well process of the present
invention is illustrated in Fig. 7. FlIeld oxide regions 12
are grown in and on the semiconductor substrate 10. Gate
electrodes 30 are fabricated in the active areas above the N-
and P- wells 20 and 26, respectively. P- and P+ source and

drain regions 32 are formed adjacent to the gate electrode in



or spin-on-glass material is spun onto the wafer and cured to form |l ayer
22. The layer 22 as deposited or spun on has a thickness of between about
3000 to 15,000 Angstroms. The dielectric film22 is etched back with an
etch stop at the silicon nitride film16, as shown in Fig. 4.

"Alternatively, the dielectric film22 is polished by chem cal mechani cal
polishing (CWP). The resulting dielectric film22 will have a thickness of
between. about 1500 to 5000 Angstrons. -6- The silicon nitride filmis

now stripped, as shown in Fig. 5. lons 24 are inplanted to formthe P-well.
Typically, boron ions are inplanted with a dosage of between about 1 E 12
to 5 E 13 atons/cnferr] at an energy of between about 50 to 500 KeV. The
oxi de or organic polyner 22 is stripped,

- the N- well region. N- and N+ source and drain regions 34
are formed adjacent to the gate electrode in the P- well
region. A thick insulating layer 36 is deposited overlying
the gate electrodes 30. Openings are made through the
insulating layer 36 to the underlying gate electrodes and
source and drain regions where electrical contacts are to be
made. A conducting layer 38 is deposited within the contact
openings and patterned to compiete the electrical coﬁnéctions
of the integrated circuit device.

While the inv%ntion has been particularly
shown and described with reference to the preferred
embodiments. thereof, it will be understood by those skilled
in the art that various ch;hges in form and ‘details may be
made without departing from the spirit and scope of the

invention.

What is claimed is: '



for exanpl e,

using a hydrfluoric acid dip or other wet chem cal

process.

‘The ions are driven in at this time, or during a |ater high tenperature

step, to form Nwell

20 and P-well 26. The process of the present invention

results in the formation of twin wells having no height difference. Only a
single masking step is required. Processing continues as is conventional in

the art to form sem conduct or

deviceBstructures in and on the N and

P-wells. An exanple of a conpleted integrated circuit device made using the

twi n-well process of the present

invention is illustrated in Fig. 7. Fleld

oxide regions 12 are grown in and on the sem conductor substrate 10. Gate

el ectrodes 30 are fabricated

in the active areas above the N- and P- wells

20 and 26, respectively. P- and P+ source and drain regions 32 are forned
adj acent to the Agmeshed cof fodeing twin wells in the fabrication of

an integrated circuit device comprising:

growing a layer of silicon oxide over the surface
of a semiconductor substrate;

depositing a layer of silicon nitride overlying
said silicon oxide layer;

coating a layer of photoresist over said silicon
nitride layer;

exposing said photoresist layer to actinic light

and exposing and developing said photoresist layer to

form a photoresist mask having an opening to said
Ssilicon nitride layer where an N-well is' to be formed;
etching away said exposed silicon nitride layer to

expose said underlying silicon oxide layer;

implanting first ions into said semiconductor
substrate through said silicon oxide layer within said
opening;

thereafter removing said photoresist la;er;

depositing a dielectric film over said exposed
silicon oxide layer and over said silicon nitride layer;

planarizing said dielectric film to the height of
said silicon nitride layer; -

thereafter removing said silicon nitride layer;

implanting second ions into said semiconductor

Substrate where it is not covered by said dielectric

* [ L M S *



-7- the N well region. N and N+ source and drain regions 34 are fornmed

adj acent to the gate electrode in the P- well region. A thick insulating

| ayer 36 is deposited overlying the gate el ectrodes 30. Openings are made
through the insulating layer 36 to the underlying gate el ectrodes and
source and drain regions where electrical contacts are to be made. A
conducting layer 38 is deposited wihin the contact openings and patterned
to conplete the electrical connections of the integrated circuit device.
Wil e the invention has been particularly shown and described with
reference to the preferred enbodi nents thereof, it will be understood by
those skilled in the art that various changes in formand details my be
made without departing fromthe spirit and scope of the invention. Wiat is
clained is:
£film;
thereafter removing said dielectric film; and
driving in said first ions to form said N-well
within said semiconductor substrate and driving in said
second ions to form a P-well within said semiconductor
substrate completing the formation of said twin wells in

the fabrication of said integrated circuit device.

i; The method according to Claim 1 wherein.said
silicon oxide layer has a thickness of between about
100 to 500 Angstroms.
3. The method according to Claim 1 wherein said silicon
nitride layer has a thickness of between about 2000 to
5000 Angstroms.

v
4. The method according to Claim 1 wherein said first
ions are phosphorus ions implanted at a dosaée of
between about 1 E 12 to 5 E 13 atoms/cm® and an energy

of between about 50 to 800 KeV.

5. The method according to Claim 1 wherein said

dielectric film comprises tetraethoxysilane (TEOS).

QLT



-8- 1. Anethod of forming twin wells in the fabrication of an integrated
-circuit device conprising: growng a |ayer of silicon oxide over the
surface of a sem conductor substrate; depositing a |layer of silicon nitride
overlying said silicon oxide |ayer; coating a |ayer of photoresist over
sai'd silicon nitride layer; exposinggsaid photoresist layer to actinic

| i ght and exposi ng and devel opi ng said photoresist |layer to forma
phot or esi st mask having an opening to said silicon nitride |ayer where an
N-well is to be formed; etching away said exposed silicon nitride |ayer to
expose said underlying silicon oxide layer; inplanting first ions into said
sem conduct or substrate through said silicon oxide |layer within said

openi ng;

6. The method according to Claim 1 wherein said

dielectric film comprises a silane-based oxide.

7. The method according to Claim 1 wherein said

dielectric film comprises an organic polymer.

8. The method according to Claim 1 wherein said
dielectric film is deposited at a temperature of between
about 200 to 8Q0 °C to a thickness of between about 3000

2 to 15,000 Angstroms.

'-..

9. The method according to Claim 1 wherein said
dielectric film comprises a spin-on-glass material and
wherein said dielectric film is deposited by spin

coating and is cured,

10. The method according to Claim 1 wherein said
Planarizing is done by etching back said dielectric film
using a plasma etch with an etch stop at said silicon

nitride layer.

11. The method according to Claim 1 wherein said

planarizing is done chemical mechanical polishing.

L L



thereafter renoving said photoresist |ayer; depositing a dielectric film
over said exposed silicon oxide |layer and over said silicon nitride |ayer;
pl anarizing said dielectric filmto the height of Said silicon nitride

| ayer; thereafter renoving said silicon nitride |ayer; inplanting second
ions into said sem conductor substraige_where it is not covered by said
dielectric -9- film thereafter renoving said dielectric film and
driving in said first ions to formsaid NNwell within said sem conduct or
substrate and driving in said second ions to forma P-well within said

sem conductor substrate conpleting the formation of said twin wells in the
fabrication of said integrated circuit device.

12. The method according to Claim 1 wherein after said
planarizing said dielectric film has a thickness of

between about 1500 to 5000 Angstroms.

13. The method according to Claim 1 wherein said second
ions are boron ions implanted at a dosage of between
about 1 E 12 to 5 E 13 atoms/cm® and an energy of

between about 50 to 500 KeV.

14. A method of forming twin wells without height
difference in the fabrication of an integrated circuit
device comprising: )

growing a layer of sif&con oxide over the surface
of a semiconductor sub;trate;

depositing a layer of silicon nitride overlying
said silicon oxide layer;

coating a layer of photoresist over said silicon
nitride layer;

exposing.said photoresist layer to actinic light
and exposing and developing said photoresdist layer to
form a photoresist mask having an opening to said
silicon nitride layer where an N-well is to be formed;

etching away said exposed silicon nitride layer to

expose said underlying silicon oxide layer;

implanting first ions into said semiconductor



2. The nethod according to Caim1l wherein said silicon oxide |ayer has a

t hi ckness of between about 100 to 500 Angstrons. 3. The nethod according to
Claim 1 wherein said silicon nitride |layer has a thickness of between about
2000 to 5000 Angstrons. 4. The nethod according to Claim1 wherein said
first ions are phosphorus ions inplanted at a dosage of between about 1 E
12 to 5 E 13 atons/cn2 and an energy-df2 et ween about 50 to 800 KeV. 5. The
nmet hod according to Claim1l wherein said dielectric filmconprises

t et raet hoxysil ane (TEQCS). - 10 - 6. The nethod according to Caiml
wherein said dielectric filmconprises a silane-based oxide. 7. The nethod
according to Claiml wherein said

substrate through said silicon oxide layer within said
opening;

thereafter removing said photoresist layer;

depositing a dielectric film over said exposed
silicon oxide layer and over said silicon nitride layer;

etching back said dielectric film with an etch stop
at said silicon nitride layer;

thereafter removing said silicon nitride layer;

implanting second ions into said semiconductor
substrate where it is not covered by said dielectric
film;

thereafter removing said‘dielectric film; and

driving in said first ions to form said N-well
within said semiconducﬁor substrate and driving in said
second ions to form a P-well within said semiconductor
substrate completing the formation of said twin wells
without height difference in the fabrication of said

integrated circuit device.

15. The method according'to Claim 14 wherein said

dielectric f£film comprises tetraethoxysilane (TEQS).

16. The method according to Claim 14 wherein said

dielectric film comprises a silane-~-based oxide.
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dielectric filmconprises an organic polyner. 8. The method according to
‘Claim1l wherein said dielectric filmis deposited at a tenperature of

bet ween about 200 to 800 [err]C to a thickness of between about 3000 to

15, 000 Angstronms. 9. The nethod according to Claim1l wherein said
dielectric filmconprises a spin-on-glass material and wherein said
dielectric filmis deposited by spinsgoating and is cured. 10. The net hod
according to Claim1l wherein said planarizing is done by etching back said
dielectric filmusing a plasma etch with an etch stop at said silicon
nitride layer. 11. The nethod according to Caim1l1 wherein said planarizing
I s done chem cal nechani cal polishing. - 11 -

17. The method according to Claim 14 wherein said

dielectric film comprises an organic polymer.

18. The method according to Claim 14 wherein said
dielectric film comprises a spin-on-glass material and
wherein said dielectric film is deposited by spin

coating and is cured.

15. A method of forming twin wells without height
difference in the fabrication of an integrated circuit
device comprising:

growing a layer of silicon oxide over the surface
of a semiconductor substratd;

depositing a layer of silicon nitride overlying
said silicon oxide layer;

coating a layer of photoresist over said silicon
nitride layer:;

exposing said photoresist layer to actiﬁic light
and exposing and developing said photoresist layer to
form a photoresist mask having an opening to said
silicon nitride layer where an N-well is to be formed;

etching away said exposed silicon nitride layer to
expose said underlying silicon oxide layer;

implanting £irst ions into said semiconductor

substrate through said silicon oxide layer within said

g



12. The method according to Claim1 wherein after said planarizing said
dielectric filmhas a thickness of between about 1500 to 5000 Angstronmns.
13. The method according to Claim1 wherein said second ions are boron ions
i mpl anted at a dosage of between about 1 E 12 to 5 E 13 atons/cn2 and an
energy of between about 50 to 500 KeVi414. A nethod of formng twin wells
w t hout height difference in the fabrication of an integrated circuit
device conprising: growing a |layer of silicon oxide over the surface of a
sem conductor substrate; depositing a |ayer of silicon nitride overlying
said silicon oxide |layer; coating a | ayer of photoresist over said silicon
nitride |ayer; exposing said photoresist layer to actinic |light and
exposi ng and a&gpeakapt ng said photoresist |ayer to forma photoresi st mask
havi ng an opening to said _
thereafter removing said photoresist layer;
depositing a dielectric film over said exposed
silicon oxide layer and over said silicon nitride layer;
planarizing said dielectric film using chemical
mechanical polishiné wherein said silicon nitride layer
is a stop for said chemical mechanical polishing;
) thereafter removing said silicon nitride layer;
implanting second ions into said semiconductor
substrate where it is not covered by said dielectric
film;
thereafter removing said dielectric f£ilm; and
driving in said first ions to form said N-well
within said semiconductor substrate and driving in said
second ions to form ghp-well within said semiconductor
substrate completing the formation of said twin wells
without height difference in the fabrication of said

integrated circuit device.

20. The method according to Claim 19 wherein said

dielectric film comprises tetraethoxysilane (TEOS).

21. The method according to Claim 19 wherein said

dielectric film comprises a silane-based oxide.

R



silicon nitride |ayer where an N-well is to be forned; etching away said
.-exposed silicon nitride |l ayer to expose said underlying silicon oxide

| ayer; inplanting first ions into said sem conductor - 12 - substrate

t hrough said silicon oxide layer within said opening; thereafter renoving
sai d photoresist |ayer; depositing.asdielectric filmover said exposed
silicon oxide |layer and over said silicon nitride |ayer; etching back said
dielectric filmwith an etch stop at said silicon nitride |ayer; thereafter
removing said silicon nitride layer; inplanting second ions into said

sem conductor substrate where it is not covered by said dielectric film

22. The method according to Claim 19 wherein said

dielectric film comprises an organic polymer.

23. The method according to Claim 19 wherein said
dielectric film comprises a spin-on-glass material ar
wherein said dielectric film is deposited by spin

coating and is cured.



thereafter renoving said dielectric film and driving in said first ions to
formsaid Nwell within said sem conductor substrate and driving in said

second ions to forma P-well within said sem conductor substrate conpl eting
the formation of said twin wells without height difference in the
fabrication of said integrated cirecuig -device. 15. The nethod according to
Claim14 wherein said dielectric filmconprises tetraethoxysilane (TEQS)

16. The nethod according to Claim 14 wherein said dielectric filmconprises
a sil ane- basKEW PROGESS FOR SEIF-ALIGNED TW WELLSoWIEHOUE NMWEEL AFDF-HEL-14
wherein said dielectric film conpBEIGET REAFFRENCE ¢ pol yner. 18. The net hod
according to Claim 14 wherein said ghgbdric filmconprises a

spi n-on-gl ass nmaterial and

A method for forming self-aligned twin wells without
height difference using only one masking step is described.
A layer of silicon oxide is grown over the surface of a
semiconductor substrate. A layer of silicon nitride is
deposited overlying the silicon oxide layer. A layer of
photoresiét is coated over the silicon nitride layer. The
photoresist layer is exposed to actinic light and developed
to form a photoresist mask having an opening to the silicon
nitride layer where an N-well is to be formed. The silicaon
nitride layer which is exposed is etched away to expose the
underlying silicon oxide layer. First ions are implanted
into the semiconductor substrate through the silicon oxide
layer  within the opening. A dielectric film is deposited
over the substrate. The dielecgric film is planarized to the
height of the silicon nitéide layer. The silicon nitride
layer is removed. Second ions are implanted into the
semiconductor substrate where it is not covered by the
dielectric film. The dielectric film is removed. The first
ions are driven in to form the N-well within the
semiconductor substrate and the second ions are driven in to
form a P-well within the semiconductor substrate completing
the formation of the twin wells in the fabrication of the

integrated circuit device.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



wherein said dielectric filmis deposited by spin coating and is cured. 19.
A nethod of formng twin wells without height difference in the fabrication
of an integrated circuit device conprising: growing a |layer of silicon

oxi de over the surface of a sem conductor substrate; depositing a |ayer of
silicon nitride overlying said silicon oxide |ayer; coating a | ayer of

phot oresi st over said silicon nitride |ayer; exposing said photoresist

|l ayer to actinic light and exposing gad_devel opi ng said photoresist |ayer
to forma photoresi st mask having an opening to said silicon nitride |ayer
where an Nwell is to be-fB~xd; etching away said exposed silicon nitride
| ayer to expose sai N i con oxide |ayer; inplanting first ions
into said sem conduct trate tlhrough said silicon oxide |layer within
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- 14 - opening; thereafter renoving said photoresist |ayer; depositing a
-dielectric filmover said exposed silicon oxide |ayer and over said silicon
nitride layer; planarizing said dielectric filmusing chem cal mechani cal
pol i shing wherein said silicon nitride layer is a stop for said chem ca
mechani cal polishing; thereafter renoving said silicon nitride |ayer;

i npl anting second ions into said quygquuctor substrate where it is not
covered by said-dielectric film thereafter renoving said dielectric film
and driving in said first ions to formsaid Nwell within said

sem conductor substrate and driving in said second ions to forma P-well

within said sem conduct or ——292
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substrate conpleting the formation of said twin wells w thout height
-difference in the fabrication of said integrated circuit device. 20. The
nmet hod according to Claim19 wherein saird dielectric filmconprises

tetraet hoxysilane (TECS). 21. The nmethod according to Claim 19 wherein said
dielectric filmconprises a silane-based oxide. - 15 - 22. The nethod
according to Claim19 wherein said dielectric filmconprises an organic

pol ynmer. 23. The met hod according to3& aim 19 wherein said dielectric film
conprises a spin-on-glass material ar wherein said dielectric filmis
deposited by spin coating and is cured.
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