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A method for determining an overlay registration correction
for a new product lot of a microelectronic product type with
respect to a specific alignment tool within a foundry facility
first provides for determining: (1) a first average historic
overlay registration correction for historic product lots of the
new product lot type with respect to the specific alignment
tool; and (2) a second average historic overlay registration
correction with respect to product lots of any product type

with respect to the specific alignment tool. The overlay
registration correction is determined as the sum of: (1) an
overlay registration correction for an immediately preceding
layer within the new product lot, if present; (2) a factor
derived from the first average historic overlay registration
correction; and (3) a factor derived from the second average
historic overlay registration correction.

@D
(22

Appl. No.: 10/290,925

Filed: Nov. 8, 2002
Publication Classification

(51) Int. CL7 oo GO6F 19/00

Provide Foundry Facility Having Fabricated Therein a Plurality
of Microelectronic Product Types

//O

Determine for a Single Microelectronic Product Type within the
Plurality of Microelectronic Product Types, and with Respect to
a Specific Alignment Tool within the Foundry Facility, a First
Average Historic Overlay Registration Correction for a First
Pre-determined Number of Product Lots of the Single Microelectronic
Product Type Previously Aligned within the Specific Alignment Tool

Determine with Respect to the Specific Alignment Tool a Second
Average Historic Overlay Registration Correction for a Second

Pre-determined Number of Product Lots of any Product Type Previously
Aligned within the Specific Alignment Tool

!

Introduce a New Product Lot of the Single Product Type into the
Foundry Facility and Align the New Product Lot within the Specific
Alignment Tool, wherein an Overlay Registration Correction for the
New Product Lot is Determined as a sum of an Overlay Registration
Correction for an Immediately Preceding Layer within the New Product
Lot, the First Average Historic Overlay Registration Correction and

the Second Average Historic Overlay Registration Correction
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OVERLAY REGISTRATION CORRECTION
METHOD FOR MULTIPLE PRODUCT TYPE
MICROELECTRONIC FABRICATION FOUNDRY
FACILITY

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates generally to overlay
registration correction methods employed for fabricating
microelectronic products. More particularly, the present
invention relates to efficient overlay registration correction
methods employed for fabricating microelectronic products.

[0003] 2. Description of the Related Art

[0004] Common in the microelectronic product fabrica-
tion art is the fabrication of multiple microelectronic product
types or multiple families of microelectronic product types
in a single microelectronic product fabrication facility. Such
pooling of microelectronic product types for fabrication
within a single microelectronic product fabrication facility is
particularly common in semiconductor product fabrication.
Within the context of at least semiconductor product fabri-
cation, fabrication facilities having pooled therein multiple
microelectronic product types are often referred to as
“foundry” facilities.

[0005] While the use of foundry facilities provides for
enhanced capacity utilization and thus enhanced manufac-
turing efficiency when fabricating microelectronic products,
the use of foundry facilities is nonetheless not entirely
without problems when fabricating microelectronic prod-
ucts.

[0006] In that regard, since foundry facilities are often
employed for fabricating limited lot number quantities of
large numbers of varied product types, it is often difficult to
effectively predict and correct for tooling, process and
design related variations which invariably arise incident to
fabricating microelectronic products within foundry facili-
ties. A particularly significant tooling, process and design
related variation which arises incident to microelectronic
product fabrication is a photomask overlay registration
correction. Photomask overlay registration correction pro-
vides for proper alignment of successive layers when fab-
ricating a microelectronic product.

[0007] Tt is thus desirable to provide within foundry facili-
ties effective methods for providing proper photomask over-
lay registration.

[0008] It is towards the foregoing object that the present
invention is directed.

[0009] Various methods for controlling and correcting
overlay registration have been disclosed in the microelec-
tronic product fabrication art.

[0010] Included but not limiting among the methods are
methods disclosed within: (1) Ausschnitt et al., in U.S. Pat.
No. 5,877,861 (a method for minimizing overlay registration
error in cross-boundary stepping applications within which
fields within successive levels within a microelectronic
product straddle boundaries of fields within lower levels of
the microelectronic product); (2) Cresswell et al., in U.S.
Pat. No. 5,923,041 (an overlay registration measurement
method which provides self correcting capabilities); and (3)
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Toprac et al., in U.S. Pat. No. 6,405,096 (an overlay regis-
tration method which provides enhanced microelectronic
product overlay registration run-to-run control).

[0011] The teachings of each of the foregoing references
are incorporated herein fully by reference.

[0012] Desirable in the microelectronic product fabrica-
tion art are additional methods for providing enhanced
overlay registration control when fabricating microelec-
tronic products, particularly within microelectronic product
fabrication foundry facilities.

[0013] Tt is towards the foregoing object that the present
invention is directed.

SUMMARY OF THE INVENTION

[0014] A first object of the invention is to provide a
method for controlling overlay registration when fabricating
a microelectronic product within a microelectronic product
fabrication facility.

[0015] A second object of the invention is to provide a
method in accord with the first object of the invention,
wherein the microelectronic product fabrication facility is a
foundry facility.

[0016] In accord with the objects of the invention, the
invention provides a method for determining an overlay
registration correction for a microelectronic product fabri-
cated within a foundry facility.

[0017] The method first provides a foundry facility having
fabricated therein a plurality of microelectronic product
types. The method also provides for determining for a single
microelectronic product type within the plurality of micro-
electronic product types, and with respect to a specific
alignment tool within the foundry facility, a first average
historic overlay registration correction for a first pre-deter-
mined number of product lots of the single microelectronic
product type previously aligned within the specific align-
ment tool. The method also provides for determining with
respect to the specific alignment tool a second average
historic overlay registration correction for a second pre-
determined number of product lots of any product type
previously aligned within the specific alignment tool.
Finally, the method provides for introducing a new product
lot of the single product type into the foundry facility and
aligning the new product lot within the specific alignment
tool. Within the method, an overlay registration correction
for the new product lot is determined as a sum of: (1) an
overlay registration correction for an immediately preceding
layer within the new product lot; (2) a first factor derived
from the first average historic overlay registration correc-
tion; and (3) a second factor derived from the second
average historic overlay registration correction.

[0018] The present invention provides a method for con-
trolling overlay registration when fabricating a microelec-
tronic product within a microelectronic product fabrication
facility, wherein the microelectronic product fabrication
facility is a foundry facility.

[0019] The present invention realizes the foregoing object
within the context of a foundry facility having fabricated
therein a plurality of microelectronic product types, includ-
ing a single microelectronic product type within the plurality
of microelectronic product types. The invention provides
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for: (1) determining for the single microelectronic product
type within the plurality of microelectronic product types,
and with respect to a specific alignment tool within the
foundry facility, a first average historic overlay registration
correction for a first predetermined number of product lots
of the single microelectronic product type previously
aligned within the specific alignment tool; and (2) determin-
ing with respect to the specific alignment tool a second
average historic overlay registration correction for a second
pre-determined number of product lots of any product type
previously aligned within the specific alignment tool. Thus,
within the invention, upon introducing a new product lot of
the single product type into the foundry facility and aligning
the new product lot within the specific alignment tool, an
overlay registration correction for the new product lot may
be determined as a sum of: (1) an overlay registration
correction for an immediately preceding layer within the
new product lot; (2) a first factor derived from the first
average historic overlay registration correction; and (3) a
second factor derived from the second average historic
overlay registration correction.

BRIEF DESCRIPTION OF THE DRAWING

[0020] The objects, features and advantages of the inven-
tion are understood within the context of the Description of
the Preferred Embodiment, as set forth below. The Descrip-
tion of the Preferred Embodiment is understood within the
context of the accompanying drawings, which form a mate-
rial part of this disclosure, wherein:

[0021] FIG. 1 shows a schematic process flow diagram
illustrating a series of process steps in accord with a pre-
ferred embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0022] The present invention provides a method for con-
trolling overlay registration when fabricating a microelec-
tronic product within a microelectronic product fabrication
facility, wherein the microelectronic product fabrication
facility is a foundry facility.

[0023] The present invention realizes the foregoing object
within the context of a foundry facility having fabricated
therein a plurality of microelectronic product types, includ-
ing a single microelectronic product type within the plurality
of microelectronic product types. The invention provides
for: (1) determining for the single microelectronic product
type within the plurality of microelectronic product types,
and with respect to a specific alignment tool within the
foundry facility, a first average historic overlay registration
correction for a first predetermined number of product lots
of the single microelectronic product type previously
aligned within the specific alignment tool; and (2) determin-
ing with respect to the specific alignment tool a second
average historic overlay registration correction for a second
pre-determined number of product lots of any product type
previously aligned within the specific alignment tool. Thus,
within the invention, upon introducing a new product lot of
the single product type into the foundry facility and aligning
the new product lot within the specific alignment tool, an
overlay registration correction for the new product lot may
be determined as a sum of: (1) an overlay registration
correction for an immediately preceding layer within the
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new product lot; (2) a first factor derived from the first
average historic overlay registration correction; and (3) a
second factor derived from the second average historic
overlay registration correction.

[0024] FIG. 1 shows a schematic process flow diagram
illustrating a series of process steps in accord with a pre-
ferred embodiment of the invention.

[0025] In accord with the process step which corresponds
with reference numeral 10, the invention first provides a
foundry facility having fabricated therein a plurality of
microelectronic product types.

[0026] The invention may be employed within the context
of foundry facilities employed for fabricating microelec-
tronic products including but not limited to integrated circuit
products (including in particular semiconductor products),
ceramic substrate products and optoelectronic products.

[0027] Within the invention, the plurality of microelec-
tronic product types may be classified and distinguished
within the context of any of several microelectronic product
design or fabrication characteristics, including but not lim-
ited to logic product design characteristics, memory product
design characteristics, embedded product design character-
istics, microelectronic structure areal density characteristics
and microelectronic structure linewidth characteristics.
More particularly, the plurality of microelectronic product
types is classified and distinguished within the invention
within the context of microelectronic structure linewidth
characteristics. Typical microelectronic structure linewidth
characteristic distinctions may include, but are not limited to
line-widths encompassing at least 0.09, 0.13 and 0.18
micron minimum linewidths.

[0028] Referring again to FIG. 1, and in accord with the
block which corresponds with reference numeral 20, the
invention provides for a determination for a single micro-
electronic product type within the plurality of microelec-
tronic product types, and with respect to a specific alignment
tool within the foundry facility, of a first average historic
overlay registration correction for a first pre-determined
number of product lots of the single microelectronic product
type (and preferably of a single alignment level within the
microelectronic product type) previously aligned within the
specific alignment tool.

[0029] Within the invention, the specific alignment tool
will typically be a photolithographic stepper or a photolitho-
graphic scanner, although the invention is not necessarily
limited to only photolithographic alignment tools or those
specific types of photolithographic alignment tools.

[0030] Within the invention, the first pre-determined num-
ber of product lots is at minimum 2, and preferably from
about 3 to about 5. The first pre-determined number of
product lots will typically also comprise the chronologically
most recent product lots of the single microelectronic prod-
uct type previously aligned within the specific alignment
tool.

[0031] Within the invention and within the context of a
microelectronic product having a minimum linewidth of
about 0.13 microns, typical values for the first average
historic overlay registration correction are generally in a
range of +/-0.04 microns.
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[0032] Referring again to FIG. 1 and in accord with the
block which corresponds with reference numeral 30, the
invention provides for determining with respect to the
specific alignment tool a second average historic overlay
registration correction for a second pre-determined number
of product lots of any product type previously aligned within
the specific alignment tool.

[0033] Within the invention, the second pre-determined
number of product lots is also typically at least 2 and more
preferably from about 3 to about 5. Similarly, the second
pre-determined number of product lots is typically also a
chronologically most recent number of product lots. Typi-
cally, the second average historic overlay registration cor-
rection will also be in a range of from about +/-0.04 microns
for a microelectronic product having a minimum linewidth
of about 0.13 microns.

[0034] Referring finally again to FIG. 1, and in accord
with the block which corresponds with reference numeral
40, the invention provides for introducing a new product lot
of the single product type into the foundry facility and
aligning the new product lot (or more specifically aligning
the single alignment level of the new product lot) within the
specific alignment tool for which the first average historic
overlay registration correction and the second average his-
toric overlay registration correction have been determined.
Within the invention, an overlay registration correction for
the new product lot within the specific alignment tool is
determined as a sum of: (1) an overlay registration correc-
tion for an immediately preceding layer within the new
product lot (if an immediately preceding layer exists within
the new product lot); (2) a first factor derived from the first
average historic overlay registration correction; and (3) a
second factor derived from the second average historic
overlay registration correction.

[0035] Within the invention, the first factor and the second
factor are typically numeric factors which are intended to
allow for a comparative weighting of the first average
historic overlay registration correction and the second aver-
age historic overlay registration correction when determin-
ing an overlay registration correction for the new product lot
introduced into the foundry facility. Typically each of the
first factor and the second factor will be in a range of from
about 0 to about 1.0. More preferably, each of the first factor
and the second factor is from about 1 to about 1.0.

[0036] As is understood by a person skilled in the art, the
method of the invention provides for optimizing an overlay
registration correction for a specific layer within a new
product lot introduced into a foundry facility by including
within the overlay registration correction: (1) a first factor
derived from a first average historic overlay registration
correction component which relates to product type overlay
registration correction considerations; and (2) a second
factor derived from a second average historic overlay reg-
istration correction component which relates to alignment
tool variability overlay registration correction consider-
ations.

[0037] The preferred embodiment of the invention is illus-
trative of the invention rather than limiting of the invention.
Revisions and modifications may be made to parameters and
limits within the preferred embodiment of the invention
while still providing a method in accord with the present
invention, further in accord with the accompanying claims.
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What is claimed is:

1. A method for determining an overlay registration
correction for a microelectronic product fabricated within a
foundry facility comprising:

providing a foundry facility having fabricated therein a
plurality of microelectronic product types;

determining for a single microelectronic product type
within the plurality of microelectronic product types,
and with respect to a specific alignment tool within the
foundry facility, a first average historic overlay regis-
tration correction for a first predetermined number of
product lots of the single microelectronic product type
previously aligned within the specific alignment tool;

determining with respect to the specific alignment tool a
second average historic overlay registration correction
for a second pre-determined number of product lots of
any product type previously aligned within the specific
alignment tool;

introducing a new product lot of the single product type
into the foundry facility and aligning the new product
lot within the specific alignment tool, wherein an
overlay registration correction for the new product lot
is determined as a sum of:

an overlay registration correction for an immediately
preceding layer within the new product lot, if present;

a first factor derived from the first average historic overlay
registration correction; and

a second factor derived from the second average historic

overlay registration correction.

2. The method of claim 1 wherein the plurality of micro-
electronic product types comprises integrated circuit prod-
ucts.

3. The method of claim 1 wherein the plurality of micro-
electronic product types comprises ceramic substrate prod-
ucts.

4. The method of claim 1 wherein the plurality of micro-
electronic product types comprises optoelectronic products.

5. The method of claim 1 wherein the plurality of micro-
electronic product types is defined with respect to differ-
ences in linewidth.

6. The method of claim 1 wherein the first pre-determined
number is at least 2.

7. The method of claim 1 wherein the first pre-determined
number is from about 2 to about 5.

8. The method of claim 1 wherein the second pre-
determined number is at least 2.

9. The method of claim 1 wherein the second pre-
determined number is from about 2 to about 5.

10. The method of claim 1 wherein the specific alignment
tool is selected from the group consisting of a stepper and a
scanner.

11. The method of claim 1 wherein each of the first factor
and the second factor is a numeric factor in a range from
about O to about 1.0.

12. A method for determining an overlay registration
correction for a semiconductor product fabricated within a
semiconductor foundry facility comprising:

providing a semiconductor foundry facility having fabri-
cated therein a plurality of semiconductor product

types;
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determining for a single semiconductor product type
within the plurality of semiconductor product types,
and with respect to a specific alignment tool within the
semiconductor foundry facility, a first average historic
overlay registration correction for a first pre-deter-
mined number of product lots of the single semicon-
ductor product type previously aligned within the spe-
cific alignment tool;

determining with respect to the specific alignment tool a
second average historic overlay registration correction
for a second pre-determined number of product lots of
any semiconductor product type previously aligned
within the specific alignment tool;

introducing a new product lot of the single semiconductor
product type into the foundry facility and aligning the
new product lot within the specific alignment tool,
wherein an overlay registration correction for the new
product lot is determined as a sum of:

an overlay registration correction for an immediately
preceding layer within the new product lot, if
present;

a first factor derived from the first average historic
overlay registration correction; and
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a second factor derived from the second average his-
toric overlay registration correction.

13. The method of claim 12 wherein the plurality of
semiconductor product types is defined with respect to
differences in linewidth.

14. The method of claim 12 wherein the first pre-deter-
mined number is at least 2.

15. The method of claim 12 wherein the first pre-deter-
mined number is from about 2 to about 5.

16. The method of claim 12 wherein the second pre-
determined number is at least 2.

17. The method of claim 12 wherein the second pre-
determined number is from about 2 to about 5.

18. The method of claim 12 wherein the specific align-
ment tool is selected from the group consisting of a stepper
and a scanner.

19. The method of claim 12 wherein each of the first
factor and the second factor is a numeric factor in a range of
from about O to about 1.0.



