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re ates to the -manufacture of integrated circuits. Backgf odivdSiofz Bes RBEEN
| ivention 5 I't is inportant in the manufactjure oftety Al
integrated circuits that the linewidth of etched features De measured amnd
-monitored closely to detect process irregularities which will ultimately

| ead to degraded circuit performance. Accor<diigly, designers, when planning
various |levels of an integrated circuit, frequently include |inew dth test

patterns in the spaces aq}ms‘ i’!pﬁ' . m e '@XF&%@E rat ed
circuits. For exanple, en, url%oa yplggi’RIRn egrat e cﬁ%?g

manuf act uri ng pr orgRhficalFeRs are being formed w thin individual integrated
circuits, additional Te“a'T'_r_glstueBang ”lte“ﬁgne ] dérﬁo??&e&?éfr'i aLts'

conposition as the gates

Background of the Invention |
5 1t is important in the manufacture of typical integrated circuits that the

linewidih of elched features be measured and monitored closely to detect process
irregularities which will ultimately lead to degraded circuit performance.
Accordingly, designers, when planning various Ievels of an integrated circuit,
frequently include linewidth test patterns in the spaces or "stfeets" between

10 individual integrated circuits. For example, when, during a typical integrated circuit

. manufacturing process, gates are being formed within individual integrated circuits,

additional features having the same width and material composition as the gates are
formed in the streets between individual integrated circuits. These linewidth control
features may be subsequently examined by, for example, optical means, to determine

15  whether the gate forming process has worked properly. If, upon examination, the
linewidth control features appear to have the proper width, it is inferred that the gates
of individual integrated circuits (which were formed at the same time and by the
same process as the linewidth control feature) have been properly formed. However,
optical measurament of the linewidth control feature does not necessarily provide an

20 indicator of the electrical performance (or even the electrical gate length) of gates
within individual integrated clrovits. Test transistors wiiich may be formed
scparately and apart from linewidth control functions in streets of the wafer may or
may not have an electrical gate length which corresponds to the linewidth control
feature’s measured optica: dimensions. There exists a need for such correlatad |

25 information.
Summary of the Invention
The invention provides closely correlated information. Hlustratively, the
invention includes: '

a wafer having a plurality of partially formed integrated circuits having
30 gates, the circuits being separated by streets;

a linewidth control feature having three portions; the first and third
portions being formed over thin oxide regions and the second portion being formed
over a ficld oxide region. The third portion has adjacent source and drain regions '
and is capable of transistor operation, while the first and second portions do not have

35 adjacent source and drain regions.
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formed in the streets betmeen I ndi vi dual integrated ci reuift
tirﬁgg;a'_

| knewi dth control features nay be subsequently exam ned by,

optical neans, to determine 15 whether the gate form ng
properly..1f, upon exam nation, the linewidth control features appear to
have the proper width, it is inferred that the gates of individual
integrated circuits (which were forned at thg-.sane tine and by the sane
process as the linewidth control feature) have been properly forned.

However, optical neasure : e th control, feature,does not
necessari Is provi de an Zgﬁoﬁlﬁg‘g‘?@#"& “’Wﬂ@m@ Fﬁ"éé““ﬂ@‘ﬁ‘f’%f’ﬁg’ﬁ@@g@or even
the el ectrical gamwémgprmmmmmgammemfmmmwsm ts.
Test transistors Wil SYineRikPEdiRel SRR G Xﬂ%ﬂ?ﬁﬂ{&n&f&ﬁh f%‘g |
no e r| ca

Gate Tength whi ch 108} ﬁ%vg@ﬁiée"f!of‘e%‘tﬁ@“ﬁsﬁww@ A e

optical di mensi%nportipneane femiedtoverthincxilefand thesedond poitionds foimed over ﬁeld
oxide. Contacts are formed to the thind portion of the linewidth control feature and
to the source and drain,

lustratively optical or SEM measurements of the first portion of the
feature may be closely correlated.

10 Brief Description of the Drawings
FIG. 1 is a diagram useful in undmtandmg an illustrative embodiment
of the present invention.
Detailed Description
FIG. | is a diagram which represents a top-down view of a gate level
15 linewidth control feature which may be formed in the streets between individual
integrated circuits. The gate level linewidth control features shown as solid black
lines and denoted generally by reference numeral 13 are farmed upon a silicon
substrate which is covered by silicon dioxide 11. Silicon dioxide 11 is, typically,
formed during the field oxide formation process and has, therefore, a thickness
20 comparable to a typical field oxide.

Linewidth control featare 13 is formed from polysilicon during the gate
formation process. Dimension "L" is desirably the same as gate length of gates
formed within individual integrated circuits,

Linewidth control feature 13 has two generally perpendicular arms 15

25 and 17. Optical, SEM or other linewidth measurement of arms 15 and 17 and the
notation of any differences in linewidth provides an indication of the existence of
imaging aberrations such as astigmatism during the lithographic gate formation
process. L-shaped features 21 and 23 (also having a design width L) are formed
adjacent to arms 17 and 15 and parallel therewith. Features 21 and 23 assist in

30 calibration of magnification of the linewidth measurement system. Observation of
features 21 and 23 together with arms 17 and 15 may provide an indication of the
existence of proximity effects.

Linewidth control feature 13 also functions, however, as a transistor
whose clectrical proportics may be measured and correlated with optical

35 measurements. Thin oxide ("thinox") region 29 surrounds and extends under a
major portion of arms 15 and 17. In addition, thin oxide region 31 surrounds and
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25 finformation. Surrmary of the Invention The invention pr vwde& cl QS&]-SIU:EN
correlated information. Illustratively, the invention incl{des: az_m&gﬁo
having a plurality of partially forned integrated circuits* Fg—30=

gates, the circuits being separated by streets; a linewidth control feature
having three portions; the first and third portions bei ng fornmed over thin
oxi de regions and the second portion being.-farnmed over a field oxide
region. The third portion has adjacent source and drain regions and is

VTS L Ll DAl a0y e PR 2 "
3 muy extend beyond thmox regions 29 and 31. Field oxide 101 separates thin
oxxde region 29 and 31. Thin oxide region 31 is implanted during the source and
drain formation process. Contacty] indicated illustratively by openings 33, 35, 37,

5 39,41 and 43 are opened to the source and drain regions beneath thin oxids 31.
Thus, it can be appreciated that a transistor has been fabricated utilizing extension 16
of arm 15 of linewidih control feature 13 when appropriate contacts to bond pads arc
created for extension 16 and svurce/drain contacts 33, 35, 37, 39, 41 and 43.
Electrical measurements of the gate length of the transistor having gate 16 may then

10 be performed and correlated with optical or SEM measurements of the dimension L
of arm 15, Similarly, if desired, source and drain regions may be created adjacent to

" arm 17 (in thinox region 103) and optical characteristics correlated with electrical
characteristics, thereby providing information about feature size control in
onhogmmuduemnnm

15 Production processes may be improved by creating linewidth coatrol
features 13 having integral transistors ori a variety of different wafers. Each
linewidth control feature may be measured by optical or SEM means and then
electrically measured. A correlation may be established between optical and
clectrical measurements. Subsequently produced wafers may be only optically

20 measured and, if desired, their electrical characteristics inferred from previously
obtained correlations. The present invention provides a method for establishing a
tighter correlaiion between optical and electrical measurements of gate length.

Previous practice permitted the formation of the optically measured
feature (such as 15) at a substantial distance from and separated from the electrically

25 measured feature (e.g., 16). The present invention places the optically measured

: feature and the electrically measured feature in very close proximity. Thus, the
optically measured feature and the electrically measured feature are formed at the
same time and in virtually identical resist-etching environments on the wafer. There
may be minute variations in the resist deposition and etching environment {(e.g.,

30 processing environment) across the wafer surface. Thus, featares which are formed
at locations on the wafer which are too far apart may have different widths due to
differences in the processing environment.

One might be tempted to utilize the same feature for both opticak (ot
SEM) and clectrical measurcments. However, SEM measurements, even low

35 voltage SEM measurements, tend to create stored charge in gate oxides, theteby

distorting subsequent electrical measurements. Thus, separate features are required.
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-2- Another illustrative enbodi ment includes the method of ;@%@@T HAS BEEN |
plurality of integrated circuits having gates and separated{{from ﬁa@m } er
by streets. At least one linewidth control feature of gate lew

polysilicen is forned in a street. The |linew dth control feature has first,
second and third portions; the first and thirds 5 portions are forned over
thin oxide and the second portion is forned.-pver field oxide. Contacts are
formed to the third portion of the Iinemﬁdth control feature and to the

SO TR Ty S e o BT S bkl
the presence of addmonal optical feamrm (e.g., 21,23) spaccd a

predctemﬂned distancs from the principal, somewhat longer feature (e.g., 13), The
presence of the additional optical features permits a pitch measurement to be made

5 optically (or by SEM). The pitch measurement, which can be made more accurately

- than a linewidth measurement, may be used to calibrate subsequent linewidth
measurements. However, additional optical features (e.g., 21, 23) made from gate-
level polysilicon stripes cannot be formed a predetermined distance (usually
corresponding to the smallest pitch used in the integrated circuits formed on the

10 wafer) from the principal feature (e.g., 15, 17) if contact windows for clectrical
measurement are formed adjacent the principal feature. Thus, separate features for

" optical (or SEM) measurement and electrical measurement are required.

The presence of ficld oxide 101 which separates thinox regions 29 and

31 insures that electrical measurements made over thinox 31 are not distorted by the
15 presence of thinox 29 and that these electrical measurements are representative of a
typical transistor in an integrated circuit on the wafer.

Formation of regions 11 and 101 takes place concurrently with field
oxide formation in the integrated circuits on the wafer. Consequently, these regions
may be termed "field oxides.” Formation of regions 29, 31 (end 103, if desired) ig

20 concurrent with formation of thin oxide ("thinox"} (i.c., gate oxide) regions in the
integrated circuits on the wafor, Congaquently, thesa reions may be also referred to
as thin oxide regions or "thinox” regions. Windows, for example 35, 39, 33, etc. are
formed and filled concurrently with windows which arc formed and filled in the -
integrated circuits on the wafer.
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10 Brief Description of the Drawi ngs FIG 1 is a diagram uggfd N
understanding an il-lustrative enbodi nent of the present iny eﬁ‘fﬂso%"r ﬁet,é% FEG

Description FIG 1 is a diagramwhich represents a top-do vi ew "%ma' W r‘lgfe

| evel 15 .1linewidth control feature which nay be fornmed in The streets
bet ween individual integrated circuits. The gate | evel _lLinew dth control
features shown as solid black Iines and dengjed generally i ref erence

nuneral 13 are fornmed upon a silicon substrate which |s ’mnmeuml"mrd
e

dioxide 11. Silic dioxide 11 is, typically, formed dur
formati on process Hﬂshas therefore a thickness 20 corrparabl e
typical field oxide. Li nmndvdfemnipnstlg'f eature 13 is forned from

polysilicon during the 9af Guearty ofpamally formed mﬁegrated circuits having gates, said
circuits being separated by strects?
5 CHARACTERISED BY
~ a linewidth control feature (13) located in a street having first (15),
second and third (16) portions, said first and third portions being formed over thin
oxide regions (29, 31), said second pottion being formed over a field oxide region
(101); said third portion having adjacent source and drain regions and being capable
10  of transistor operation, and said first and second portions not having adjacent source
. and drain regions.

2. The wafer of claim 1 in which said linewidth control feature is
polysilicon and is formed simultancously with the said gates of said integrated
circuits.

15 3, The wafer of claim 1 or claim 2 in which said linewidth control feature
has iwo generally perpendicular anms (13,17), said second and thied portions being
on one of gaid arms.

4. The wafer of claim 3 in which said linewidth controi feature has -
additional features (21, 23) formed proximate and parailel to said arms, said
20 additional feamres being proximate said first portion.

5. A method of integrated circuit manufacturing including the formation
of a plurality of integrated circuits having gates and separated from each other by
streets:

CHARACTERISED BY
25 forming at least one linewidth control feature (13) of gate level
polysilicon in a said street; said linewidth control feature having first (15), second
and third (16) portions, said first and third portions being formed over a thin oxide
region (29,31) and said second portion being formed aver a field oxide (101);
forming a source and drain region adjacent said third portion of said
30 linewidth control feature;
-
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formation process. Dinension "L" is desirably the sanme as
gates formed wi thi.n individual integrated circuits. Linew
feature 13 has two general ly perpendicular arns 15 25 anc
or other. |inew dth measurement of arns 15 and 17 and the notation of an
differences in linewi dth provides an indication of the exummw""ﬂl“ ﬁmg
aberrations such as astigmatismduring thegdJthographic g
process. L-shaped features 21 and 23 (al so having a desi gn wi dt h- L) are _
formed adjacent to arns 17 and 15 a u and
23 assist in 30 calibr a{"F’Bﬁ‘S&P‘“ﬂﬁQ&%f &) %P‘P‘F‘H&pﬂ&'ﬂ%ﬁfg?% ﬂ§ ment
system CbserVatfeMdfw%ﬂmm&hdaﬂdd%ermmnthMmM may
provi de an indication of the existence of proximty effects. Linew dth
control feature 13 al so functions, however, as a tre'a_hesi stog_.

The method of ciaim $ further including the steps o

measuring said first portion of linewidth control feature by optical or

S SEM means; and
clectrically moasuring the gate longth of said transistor.
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whose el ectrical properties may be neasured and correl ated w : '
nmeasur enents. Thin-oxide ("thinox") region 29 surrounds andj ewmem&&:mnﬂey %EN
maj or portion of arms 15 and 17. In addition, thin oxide refion Sﬂr#&ﬁCtD
surrounds and -3 - extends under portion 16 of arm 15. Pe
44 of linew dth control feature 13 may extend beyond thinox regions 29 and
31. Field oxide 101 separates thin oxide regi.on 29 and 31. Thin oxide
region 31 is inplanted during the source and.drain fornation process.

Contacts, indicated il| gINEWIYTHXCONTR Aﬁg vt?ﬁQ 41 and 43
are opened to the Isgu Ee and drain regl ons eneath th| n oxi de 31

Linewidth control featres having integral transistors are disclosed.
Optical and electrical measurements of the linewidth control feature and its
5 associated transistor may be correlated thereby providing a method of improving
production processes.

-
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Thus; it can be appreciated that a transistor has been fabij Gales ki | Jnglhle_}gN '
extension 16 of' arm 15 of linew dth control feature 13 whe apprgpgap abep i
contacts to bond pads are created for extension 16 and sour

contacts 33, 35, 37, 39, 41 and 43. Electrical neasurenents of the gate

| engt h. of the transi stor having gate 16 may then 10 be performed and
correlated with optical or SEM neasurenents of the dinension L of arm 15.
Sim.larly, if desired, source and drain regi may be created adjacent to
a[m 17 (in thinox region 103) and optical characteristics correlated with
el ectrical characteristics, thereby providing informati on about feature
size control in orthogonal directions. 15 Production processes
may be. inproved by creating linewidth control features 13 having integral
transistors on a variety of different wafers. Each Iinew dth_gontrol
feature may be neasured by optical or SEM neans and then _-"“

.’.
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e"I‘"'-eét'-'r"i cally measured. A correlation may be established bet

electrical neasurenents. Subsequently produced wafers may
20 neasured and, if desired, their electrical characteris
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from previ ously obtained correl ations. The present inventi §nPge og-i-%gg--a -----------

met hod for establishing a tighter correlati on between opti

i

ai

anma

el ectrical neasurenents of gate |length. Previous practice permtted the
formation of the optically nmeasured feature (such as 15) at a substanti al

(o 16) “The pr osoRERIBHE SONTROE ArnAGa bRy TR0

feature
feature and

the el ectrical feature in very close proximty. Thus, the
optically mamﬂﬁiﬁ&e and the electri cally neasured feature are forned
at the sanme tinme and i Thisiinventioh yelade i the ahanuéxhat of intdpratgd eirvuitsonnment s on
t he wafer. Thmﬁoﬂﬂ%‘%ﬁtﬂd ations in the resist deposition and

et chi ng enV|r te-o;

It is important in the manufacture of typical integrated circuits that the

linewidth of etched features be measured and monitored closely to detect process
irregularities which will ultimately lead to degraded circuit performance.
Accordingly, designers, when planning various levels of an integrated circuit,

frequently include linewidth test patterns in the spaces or "streets" between

10 individual integrated circuits. For example, when, during a typical integrated circuit

manufacturing process, gates are being formed within individual integrated circuits,

additional features having the same width and material composition as the gates are

formed in the streets between individual integrated circuits. These linewidth control

features may be subsequently examined by, for example, optical means, to determine
15 whether the gate forming process has worked properly. If, upon examination, the
linewidth control features appear to have the proper width, it is inferred that the gates
of individual integrated circuits (which were formed at the same time and by the
'same process as the linewidth control feature) have been properly formed. However,
optical measurement of the linewidth control feature does not necessarily provide an
20 indicator of the elecfrical performance (or even the electrical gate length) of gates
within individual integrated circuits. Test transistors which may be formed .
separately and apart from linewidth control functions in streets of the wafer may or
may not have an electrical gate length which corresponds to the linewidth control
feature’s measured optical dimensions. There exists a need for such correlated

25 information.
Summary of the Invention

The invention provides closely correlated information. INustratively, the

invention includes:

a wafer having a plurality of partially formed integrated circuits having

30 gates, the circuits being separated by streets;

a linewidth control feature having three portions; the first and third
pomons bemg formed over thm oxide regions and the second portion being formed
over a field oxide region. The third portion has adjacent source and drain regions
and is capable of transistor operation, while the first and second portions do not have

35 adjacent source and drain regions.



are forned at locations on the wafer which are too far apar il may have

di fferent widths due to differences in the processing envir peat.... 1 GheUN.. 1996
m ght be tenpted to utilize the sane feature for both optic

el ectrical neasurenents. However, SEM neasurenents, even |ow 35 vol tage SEM

measurenents, tend to create stored charge2i-n gate oxides, thereby
di storting subsequent electri cal measuremants Thus, separate features are

required. -4 - Furt h&ﬂcﬁ? rlllustra vé Stabodient mcfu 3 81 tnllgtﬁod Sis){onmnga
measurenment is

plurality of integrated circuits having gates and separated from each other by streets.
At least one linewidth control feature of gate level polysilicon is formed in a street.
The linewidth control feature has first, second and third portions; the first and thirds
5 portions are formed over thin oxide and the second portion is formed over field

oxide. Contacts are formed to the third portion of the linewidth control feature and
to the source and drain.

Dlustratively optical or SEM measurements of the first portion of the
feature may be closely correlated.

10 Brief Description of the Drawings

FIG. 1 is a diagram useful in understanding an illustrative embodiment
of the present invention.
Detailed Description

FIG. 1 is a diagram which represents a top-down view of a gate level

30.? prlécessi ng environment) across the wafer surface. Thus; 4 ggw&@s V\/ruc =

15 linewidth control feature which may be formed in the streets between individual
integrated circuits. The gate level linewidth control features shown as solid black
lines and denoted generally by reference numeral 13 are formed upon a silicon
substrate which is covered by silicon dioxide 11. Silicon dioxide 11 is, typically,
formed during the field oxide formation process and has, therefore, a thickness

20 comparable to a typical field oxide.

Linewidth control feature 13 is formed from polysilicon during the gate
formation process. Dimension "L" is desirably the same as gate length of gates
formed within individual integrated circuits.

Linewidth control feature 13 has two generally perpendicular arms 15

25 and 17. Optical, SEM or other linewidth measurement of arms 15 and 17 and the
notation of any differences in linewidth provides an indication of the existence of
imaging aberrations such as astigmatism during the lithographic gate formation
process. L-shaped features 21 and 23 (also having a design width L) are formed
adjacent to arms 17 and 15 and parallel therewith. Features 21 and 23 assist in

30 calibration of magnification of the linewidth measurement system. Observation of
features 21 and 23 together with arms 17 and 15 may provide an indication of the
existence of proximity effects.

Linewidth control feature 13 also functions, however, as a transistor
whose electrical properties may be measured and correlated with optical

35 measurements. Thin oxide ("thinox") region 29 surrounds and extends under a
major portion of arms 15 and 17. In addition, thin oxide region 31 surrounds and



eﬁ'hanééd by the presence of additional optical features (e.i i —23) -
spaced a predeternined distance fromthe principal, somewha W‘dr’réer—" et d‘?%ET

e.g., 13 The presence of the additional optical featuresj|perm tysgaymjt
Enaagurerre)nt to be nade 5 optically (or by SEM. The pitch %@ er‘]e%t"‘wiggs |
which can be nade nore accurately than a linew dth measurenent;, nay be Used
to calibrate subsequent |inew dth neasuremdus. However, additional optical
features (e.qg., 21 23) made from gat e- level- poI ysilicon stripes cannot be

0 the snall est
];Z)IO{ gﬁdugegrlege he | n egrg&i%ng gusu corr ag“fg et contenh featyre
princi pal feat 43 smayextend b]:SQnsth)noxfregmns aﬁand\B hdBied éxide ed)esayam@d thin
Featur o Tor oghogaion 20RRTIT, ThAAIG REloR%Y iy ARbHbE dbiR bR o o
requi red. The grainfosmation pracessd Gontasts, irpticantd dlk;stsa;prabameepmmgsas BB@Tons 29
and 5 39,41 and 43 are opened to the source and drain regions beneath thin oxide 31.
Thus, it can be appreciated that a transistor has been fabricated utilizing extension 16
of arm 15 of linewidth control feature 13 when appropriate contacts to bond pads are
created for extension 16 and source/drain contacts 33, 35, 37, 39, 41 and 43.
Electrical measurements of the gate length of the transistor having gate 16 may then
10  be performed and correlated with optical or SEM measurements of the dimension L

of arm 15. Similarly, if desired, source and drain regions may be created adjacent to
arm 17 (in thinox region 103) and optical characteristics correlated with electrical
characteristics, thereby providing information about feature size control in
orthogonal directions.

15 Production processes may be. improved by creating linewidth control
features 13 having integral transistors ori a variety of different wafers. Each
linewidth control feature may be measured by optical or SEM means and then
electrically measured. A correlation may be established between optical and
electrical measurements. Subsequently produced wafers may be only optically

20 measured and, if desired, their electrical characteristics inferred from previously
obtained correlations. The preselit invention provides a method for establishing a
tighter correlation between optical and electrical measurements of gate length.

Previous practice permitted the formation of the optically measured
feature (such as 15) at a substantial distance from and separated from the electrically

25 measured feature (e.g., 16). The present invention places the optically measured
feature and the electrically measured feature in very close proximity. Thus, the
optically measured feature and the electrically measured feature are formed at the
same time and in virtually identical resist-etching environments on the wafer. There
may be minute variations in the resist deposition and etching environment (e.g.,

30 processing environment) across the wafer surface. Thus, features which are formed
at locations on the wafer which are too far apart may have different widths due to
differences in the processing environment.

One might be tempted to utilize the same feature for both optical (or
SEM) and electrical measurements. However, SEM measurements, even low

35 voltage SEM measurements, tend to create stored charge in gate oxides, thereby

distorting subsequent electrical measurements. Thus, separate features are required.



31 instres that electrical neasurements nade over thinox 3]1 REPLACL L ENT SHEET
distorted by the 15 presence of thinox 29 and that these eliectri cgl
neasurenents are representative of a typical transistor in ! atent. g?tawé]dlggﬁ
circuit on the wafer. Fornmation of regions 11 and 101 takes- _ ==
concurrently with field oxide formation in the integrated circuits on the
waf er. Consequently, these regions may be-#erned "field oxides.” Formation
of regions 29, 31 (and 103, if desired) is 20 concurrent wth fo&mafuon_ of
thin oxide ("thinox") d..e. ate oxide) r.egions |j edntegrated circuits
on the wafer. Conseque#f"ftﬁ?ﬂq(ﬂﬁ’gge ?‘é’é‘ﬁ?&@fﬁg’spﬂﬁ’&afa&§ggs@f%ﬁs meRt s t hi n
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are formed an ' 110w ndows ich-are forne n ille
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presence of the additional optical features permits a pitch measurement to be made
5 optically (or by SEM). The pitch measurement, which can be made more accurately

than a linewidth measurement, may be used to calibrate subsequent linewidth

measurements. However, additional optical features (e.g., 21, 23) made from gate-
level polysilicon stripes cannot be formed a predetermined distance (usually
corresponding to the smallest pitch used in the integrated circuits formed on the

10 wafer) from the principal feature (e.g., 15, 17) if contact windows for electrical
measurement are formed adjacent the principal feature. Thus, separate features for
optical (or SEM) measurement and electrical measurement are required.

The presence of field oxide 101 which separates thinox regions 29 and
31 insures that electrical measurements made over thinox 31 are not distorted by the

15 presence of thinox 29 and that these electrical measurements are representative of a
typical transistor in an integrated circuit on the wafer.

Formation of regions 11 and 101 takes place concurrently with field
oxide formation in the integrated circuits on the wafer. Consequently, these regions
may be termed "field oxides." Formation of regions 29, 31 (and 103, if desired) is

20 concurrent with formation of thin oxide ("thinox") (i.e., gate oxide) regions in the
integrated circuits on the wafer. Consequently, these regions may be also referred to
as thin oxide regions or "thinox" regions. Windows, for example 35, 39, 33, etc. are
formed and filled concurrently with windows which are formed and filled in the
integrated circuits on the wafer.



1. A wafer conprising: a plurality of partially formed i ntf@ﬁ%—*&ﬁ%. reurts.. |
havi mg gates, said circuits being separated by streets; 5| REFL AGERENT SHEET |
CHARACTERI SED BY a linewidth control feature (13) |ocated S‘d-é \m 096,
having first (15), second and third (16) portions, said fi @?tea - \**tl
portions being fornmed over thin oxide regions (29, 31), sard second portion

being formed over a field oxide region (104); said thlrm

adj acent source and drain regions and bei ng capable 10
operation, an aid first and second portions not havi ng "mﬁﬂuﬂﬂmHm
and drain regi :

1. A wafer comprising:
a plurality of partially formed integrated circuits having gates, said
circuits being separated by streets;
5 CHARACTERISED BY
a linewidth control feature (13) located in a street having first (15),
second and third (16) portions, said first and third portions being formed over thin
oxide regions (29, 31), said second portion being formed over a field oxide region
(101); said third portion having adjacent source and drain regions and being capable
10 of transistor operation, and said first and second portions not having adjacent source
and drain regions. '

2. The wafer of claim 1 in which said linewidth control feature is
polysilicon and is formed simultaneously with the said gates of said integrated
circuits. -

15 3. The wafer of claim 1 or claim 2 in which said linewidth control feature
has two generally perpendicular arms (15,17), said second and third portions being
on one of said arms.

4. The wafer of claim 3 in which said linewidth control feature has
additional features (21, 23) formed proximate and parallel to said arms, said
20 additional features being proximate said first portion.

5. A method of integrated circuit manufacturing including the formation
of a plurality of integrated circuits having gates and separated from each other by
streets:

CHARACTERISED BY
25 forming at least one linewidth control feature (13) of gate level
polysilicon in a said street; said linewidth control feature having first (15), second
and third (16) portions, said first and third portions being formed over a thin oxide
region (29,31) and said second portion being formed over a field oxide (101);
forming a source and drain region adjacent said third portion of said
30 linewidth control feature;



2. The wafer of claiml in which said rinewdtrh comtrol fj

polysilicon and is forned sinultane (H , d ga Zéégd%“sg% %\“-SHEET
Fntegrated circuits. 15 3!" n a f mrl ai m
which said |inewidth control feature *has two gerserall m g}ma}g%gf
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wafer of claim3 in which said |inewi dth -cd®ntrol feature has additi onal
features (21, 23) forned proxinate and parallel to said arnms, said 20
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6. The method of claim 5 further including the steps of
measuring said first portion of linewidth control feature by opticél or
5 SEM means; and '
electrically measuring the gate length of said transistor.



CHARACTERI SED BY 25 form ng at Ieast one | i newket-h—eontyol———"s=;
feature (13) of gate level polysilicon in a-said street; ShiRtPLAGEMESTIBHEET
control feature having first (15), second and third (16) rtions

first and third portions being fornmed over a thin oxide re |Date( 983@&11%
sai d second portion being fornmed over a field oxide (101);"
and drain region adjacent said third portidn of said 30 |inew dth control

feat ure; -6 - formng contacts (35,33,39,37) to said third portion of
linewidth control [ INEWIDTH CONTROL APPARATUS AND METHOD
Abstract

Linewidth control features having integral transistors are disclosed.
Optical and electrical measurements of the linewidth control feature and its
5 associated transistor may be correlated thereby providing a method of improving
production processes.
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