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(57) ABSTRACT 
Semiconductor circuit design methods, semiconductor pro 
cessing methods, and related integrated circuitry are 
described. In one embodiment, a spacing constraint is 
de?ned and describes a desired spacing betWeen a transistor 
gate line and a neXt adjacent structure. A circuit layout is 
de?ned to include a plurality of transistor gate lines. From 
the circuit layout, at least one area is determined Wherein the 
spacing constraint is not met. The circuit layout is modi?ed 
by de?ning in the one determined area, at least one added 
space-compensating structure Which is laterally spaced from 
a gate line and a next adjacent structure Where the spacing 
constraint is not met. In another embodiment, a plurality of 
gate lines are de?ned Which are to be formed over substrate 
active areas. A determination is made Whether a gate line 
spacing constraint is met Wherein the gate line spacing 
constraint describes a desired spacing betWeen a transistor 
gate line and a neXt adjacent transistor gate line. If the 
spacing constraint is not met, then a space-compensating 
transistor gate line is added and positioned to satisfy the 
spacing constraint. 
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SEMICONDUCTOR CIRCUIT DESIGN METHODS, 
SEMICONDUCTOR PROCESSING METHODS AND 

INTEGRATED CIRCUITRY 

TECHNICAL FIELD 

[0001] This invention relates to semiconductor circuit 
design methods, to semiconductor processing methods and 
to integrated circuitry. 

BACKGROUND OF THE INVENTION 

[0002] Fabrication of integrated circuitry typically 
involves patterning and etching materials to form substrate 
features such as conductive lines. In many integrated cir 
cuitry applications, it is highly desirable to form conductive 
lines having standard or uniform conductive line Widths, at 
least Within a region of interest. Conductive line Widths 
Which vary betWeen conductive lines can modify the con 
ductive characteristics of the lines, and result in undesirable 
circuit performance. This problem can be of particular 
signi?cance in the conteXt of memory circuitry such as 
dynamic random access memory (DRAM) or static random 
access memory (SRAM) circuitry. 

[0003] FIGS. 1 and 2 illustrate a typical processing sce 
nario in Which conductive lines having variable Widths (and 
hence variable channel lengths) can be undesirably formed. 
Referring ?rst to FIG. 1, a semiconductor Wafer fragment 
10 includes a semiconductive substrate 12. A conductive 
material layer 14 is formed over substrate 12 and an insu 
lative material layer 16 is formed thereover. Conductive 
material layer 14 can comprise one or more conductive 
layers such as conductively doped polysilicon and/or a 
silicide, and insulative material layer 16 can comprise any 
suitable insulative material such as various nitrides and/or 
oXides. 

[0004] A patterned masking layer 18 is formed over sub 
strate 12 and de?nes a plurality of conductive lines Which 
are to be subsequently etched from layers 14, 16. Each 
individual masking layer component has a generally uniform 
or constant length L Which Will be utiliZed to de?ne, at least 
in part, the channel length/gate Width of the subsequently 
etched conductive lines. In theory, the subsequent etching of 
the conductive lines from the patterned substrate of FIG. 1 
should result in a series of conductive lines having a constant 
Width or channel length. Such has not, hoWever, been 
observed to occur With dry etching as L fell to and beloW 0.5 
micron, as Will become apparent from FIG. 2. 

[0005] There, four conductive lines 20, 22, 24, and 26 
have been etched from layers 14, 16. Yet, the conductive 
lines have variable Widths and hence variable channel 
lengths in spite of having masking blocks 18 of the same 
dimension. Conductive lines 20 and 24 constitute “edge 
lines” Which have no immediate conductive line neighbor on 
only one side thereof. Conductive line 22 comprises a 
“center line” Which has immediate conductive line neigh 
bors on each side thereof. Conductive line 26 comprises an 
“isolated line” Which has no immediate conductive line 
neighbor on either side thereof. 

[0006] Edge lines 20, 24 have Widths Which vary from 
center line 22 by a factor 6, thereby giving an effective 
channel length of L+6. Isolated line 26 has a Width, and 
hence a channel length, equal to around L+26. Conductive 
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lines having immediately adjacent neighboring lines Within 
a desired or selected distance, i.e. line 22, on each side 
thereof have generally uniform or standard Widths and 
channel lengths. On the other hand, conductive lines Which 
do not have immediately adjacent neighboring lines Within 
a desired or selected distance on each side do not have 
standardiZed Widths or channel lengths, i.e. lines 20, 24, and 
26. Accordingly, it Would be desirable to eliminate the 
variability of conductive line Widths and hence channel 
lengths as described above. 

[0007] This invention arose out of concerns associated 
With providing improved semiconductor design methods 
and processing methods directed to providing improved 
uniformity betWeen conductive line Widths and channel 
lengths. 

SUMMARY OF THE INVENTION 

[0008] Semiconductor circuit design methods, semicon 
ductor processing methods, and related integrated circuitry 
are described. In one embodiment, a spacing constraint is 
de?ned and describes a desired spacing betWeen a transistor 
gate line and a neXt adjacent structure. A circuit layout is 
de?ned to include a plurality of transistor gate lines. From 
the circuit layout, at least one area is determined Wherein the 
spacing constraint is not met. The circuit layout is modi?ed 
by de?ning in the one determined area, at least one added 
space-compensating structure Which is laterally spaced from 
a gate line and a neXt adjacent structure Where the spacing 
constraint is not met. 

[0009] In another embodiment, a plurality of gate lines are 
de?ned Which are to be formed over substrate active areas. 
A determination is made Whether a gate line spacing con 
straint is met Wherein the gate line spacing constraint 
describes a desired spacing betWeen a transistor gate line 
and a neXt adjacent transistor gate line. If the spacing 
constraint is not met, then a space-compensating transistor 
gate line is added and positioned to satisfy the spacing 
constraint. 

[0010] In yet another embodiment, a circuit layout having 
a memory area de?ning memory circuitry and a peripheral 
area de?ning peripheral circuitry is eXamined. From the 
circuit layout is ascertained areas in Which retro?t structure 
patterns are to be added. The circuit layout is retro?tted 
Within the peripheral area With retro?t structure patterns 
Which ensure that desired spacing constraints are met With 
respect to at least some of the peripheral circuitry When the 
peripheral circuitry is subsequently patterned and etched. 

[0011] In yet another embodiment, a semiconductor pro 
cessing method includes forming a masking layer over a 
substrate de?ning a plurality of conductive lines Which are 
to be etched. Some of the de?ned conductive lines constitute 
active gate lines positioned over substrate active areas, and 
other of the de?ned conductive lines constitute space-com 
pensating conductive lines at least some of Which having 
portions positioned over isolation oXide areas. Some of such 
other conductive lines are de?ned by the masking layer only 
to satisfy a spacing constraint Which describes a desired 
active gate line-to-gate line spacing. Subsequently, the con 
ductive lines are etched through the masking layer. 

[0012] In yet another embodiment, a semiconductor pro 
cessing method comprises forming a plurality of conductive 
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lines over a substrate, some of the conductive lines provid 
ing transistor gate lines over substrate active areas, other of 
the conductive lines being formed only to satisfy a spacing 
constraint Which describes a desired spacing betWeen tran 
sistor gate lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Preferred embodiments of the invention are 
described beloW With reference to the following accompa 
nying draWings. 
[0014] FIG. 1 is a diagrammatic side sectional vieW of a 
semiconductor Wafer fragment in process in accordance With 
the prior art. 

[0015] FIG. 2 is a vieW of the FIG. 1 Wafer fragment at 
a processing step Which is different from that Which is shoWn 
in FIG. 1. 

[0016] FIG. 3 is a How diagram Which depicts one pro 
cessing method in connection With one embodiment of the 
invention. 

[0017] FIG. 4 is a How diagram Which depicts another 
processing method in connection With another embodiment 
of the invention. 

[0018] FIG. 5 is a How diagram Which depicts another 
processing method in connection With another embodiment 
of the invention. 

[0019] 
layout. 
[0020] FIG. 7 is a vieW of the FIG. 6 layout at a 
processing step Which is different from that Which is shoWn 
in FIG. 6. 

[0021] FIG. 8 is a vieW of the FIG. 6 circuit layout Which 
has been modi?ed in accordance With one embodiment of 
the present invention. 

FIG. 6 is a top plan vieW of an exemplary circuit 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 
[0023] Referring to FIG. 3, a semiconductor circuit design 
method is shoWn, in How diagram form, generally at 28. A 
spacing constraint is ?rst de?ned at 30, and describes a 
desired spacing betWeen a transistor gate line and a next 
adjacent structure. In the context of this document, “spacing 
constraint” Will be understood to include a desired or 
selected distance betWeen a de?ned conductive line and a 
next adjacent structure Which Will yield, for the de?ned 
conductive line, a conductive line Width Which is Within 
desired tolerances. An exemplary spacing constraint can be 
de?ned by the minimum photolithographic feature siZe or a 
selected range on either side thereof. 

[0024] At 32, a circuit layout is provided Which de?nes a 
plurality of transistor gate lines. An exemplary circuit layout 
is shoWn generally at 100 in FIG. 6. Layout 100 includes 
active areas 102, 104, 106, 108, 110, and 112. Active areas 
102-112 are electrically isolated from one another by inter 
vening isolation oxide or ?eld oxide regions generally 
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designated at 114. A plurality of transistor gate lines are 
de?ned over the active areas and include gate lines 116, 118, 
and 120 over active area 102; gate lines 122, 124 over active 
area 104; gate line 126 over active area 106; gate lines 128, 
130 over active area 108; gate lines 132, 134, and 136 over 
active area 110; and gate lines 138, 140, and 142 over active 
area 112. 

[0025] From circuit layout 100, at least one area is deter 
mined, at 34 (FIG. 3) Wherein the spacing constraint is not 
met. In the FIG. 6 circuit layout, such areas are shoWn in 
dashed lines and indicated generally as areas A. For 
example, an area A is de?ned immediately above gate line 
116 Wherein the spacing constraint is not met. Similarly, 
another area A is de?ned immediately beloW the rightmost 
portion of gate line 118 Where the spacing constraint is not 
met. Intermediate gate lines 120 and 122, an area A is 
de?ned Where the spacing constraint is not met. Similarly, 
other areas are de?ned Where the spacing constraint is not 
met. 

[0026] At 36 (FIG. 3) the circuit layout is modi?ed by 
de?ning in at least one of areas A, at least one added 
space-compensating structure Which is laterally spaced from 
a gate line and a next adjacent structure Where the spacing 
constraint is not met. Exemplary space-compensating struc 
tures can be seen in FIG. 8 at 144, 146, 148, 150, 152, 154, 
156, 158, 160, and 162. The space-compensating structures 
are preferably disposed Within areas A and satisfy or meet 
the spacing constraint Which Was not previously satis?ed or 
met by the existing circuit layout. 

[0027] In one embodiment, the space-compensating struc 
ture comprises a conductive line Which is formed Within a 
corresponding area. In another embodiment, the space 
compensating structure includes portions Which Will overly 
isolation oxide regions 114 Within its associated area. In yet 
another embodiment, the space-compensating structures 
comprise conductive lines Which are operably joined With 
one of the transistor gate lines. Such enables the added 
conductive lines to be maintained at a voltage potential 
Which reduces undesirable effects Which could be generated 
if such added gate lines Were alloWed to ?oat relative to 
other conductive structures. The added gate lines can also be 
connected to a substrate potential Which is typically negative 
one volt. In another embodiment, such gate lines can be 
grounded. 

[0028] One important aspect of the above described meth 
ods provides for implementation of a rule by Which a 
substantial portion of the transistor gate lines Which do not 
have a nearest neighboring structure, eg conductive gate 
line, on each side thereof falling Within the spacing con 
straint are provided With an added space-compensating 
structure Which satis?es the spacing constraint. Subse 
quently, conductive lines Which are etched from patterns 
generated by the circuit layout have gate line Widths, and 
hence channel lengths, Which are more desirably uniform in 
magnitude. 

[0029] Referring to FIG. 4, a How diagram is shoWn 
generally at 38 and describes another embodiment of the 
inventive methods. At 40, a plurality of transistor gate lines 
are de?ned Which are to be formed over substrate active 
areas. Exemplary gate lines and active areas are shoWn in 
FIG. 6. At 42, a determination is made as to Whether a gate 
line spacing constraint is met. The gate line spacing con 
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straint describes a desired spacing between a transistor gate 
line and a next adjacent transistor gate line. At 44, if the 
spacing constraint is not met, a space-compensating transis 
tor gate line is added and positioned to satisfy the spacing 
constraint. Exemplary space-compensating transistor gate 
lines are shoWn generally at 144-162 in FIG. 8. 

[0030] In one embodiment, at least one, and preferably 
more of the space-compensating transistor gate lines are 
joined With one or more transistor gate lines Which are to be 
formed over one or more substrate active areas. In another 

embodiment, the transistor gate lines Which are to be formed 
over the substrate active areas, eg gate lines 116-142, have 
a generally uniform Width, and the addition of the space 
compensating transistor gate lines, e.g. gate lines 144-162, 
comprise forming such space-compensating transistor gate 
lines to have at least one Width Which is greater than the 
uniform Width of transistor gate lines 116-142. For example, 
FIG. 8 shoWs a space-compensating transistor gate line 148 
Which has Width Which is greater than any of the illustrated 
transistor gate lines 116-142. Such enables gate lines 120, 
122 to have their respective spacing constraints satis?ed 
With only one structure. In yet another embodiment, one or 
more of the space-compensating transistor gate lines is 
added to overly isolation oxide regions 114. 

[0031] In a preferred embodiment, the de?ning of the 
transistor gate lines (at 40 in FIG. 4) results in de?ning (a) 
isolated gate lines Which Would have no lateral neighboring 
transistor gate line Within about 5 units, (b) de?ning edge 
gate lines Which Would have no neighboring lateral gate 
lines on one side Within about 5 units, and (c) center gate 
lines Which have lateral neighboring gate lines on each side 
Within about 5 units. For purposes of this discussion, a “unit” 
Will be understood to mean an integer number used for 
design purposes, Which, When multiplied by a selected 
scaling factor value, yields a product Which represents the 
actual spacing value. For example, using a scaling factor of 
0.24 micron, the isolated gate lines Would have no lateral 
neighboring transistor gate line Within about 1.2 micron. 
Similarly, the edge gate lines Would have no neighboring 
lateral gate lines on one side Within about 1.2 micron, and 
the center gate lines Would have lateral neighboring gate 
lines on each side Within about 1.2 micron. Of course, as 
device dimensions continue to shrink, so too do the scaling 
factors Which are used in designing the integrated circuitry. 

[0032] For example, in FIG. 6, an exemplary isolated gate 
line is shoWn at 126. Exemplary edge gate lines are shoWn 
at 116, and 138. An exemplary center gate line is shoWn by 
the leftmost portion of gate line 118. Preferably, the addition 
of the space-compensating gate line comprises forming a 
sufficient number of the space-compensating transistor gate 
lines to effectively rede?ne some of the isolated gate lines 
and some of the edge gate lines as center gate lines. For 
example, and as shoWn in FIG. 8, isolated gate line 126 noW 
has neighboring, space-compensating transistor gate lines 
152, 154 thereby effectively transforming or rede?ning it as 
a center gate line. Similarly, edge gate line 116 noW has 
space-compensating transistor gate line 144 Which effec 
tively rede?nes gate line 116 as a center gate line. 

[0033] A desirable result of the rede?nition of these edge 
and isolation lines is that subsequent formation of the lines 
over a substrate results in generally uniform conductive line 
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Widths and hence channel lengths, thereby adding to uni 
formity and predictability of operation of a ?nished inte 
grated circuit. 

[0034] Referring to FIG. 5, a How diagram is shoWn 
generally at 46 and constitutes another embodiment of the 
present invention. 

[0035] At 48, a circuit layout having a memory array 
de?ning memory circuitry Which is to be formed, and a 
peripheral area de?ning peripheral circuitry Which is to be 
formed is examined. An exemplary circuit layout is shoWn 
in FIG. 6 at 100. In the illustrated example, layout 100 
constitutes a portion of a peripheral area in Which peripheral 
circuitry is to be formed. Such can comprise peripheral 
circuitry of a DRAM, SRAM or other memory device. From 
circuit layout 100 is ascertained, at 50, areas in Which 
so-called retro?t structure patterns are to be added. In a 
preferred embodiment, such retro?t structure patterns are to 
be added in at least some of areas A Where desired spacing 
constraints are not met. At 52, circuit layout 100 Within the 
peripheral area is retro?t With retro?t structure patterns. 
Exemplary retro?t structure patterns include the space 
compensating structures 144-162 (FIG. 8), Which ensure 
that desired spacing constraints are met With respect to at 
least some of the peripheral circuitry When the peripheral 
circuitry is subsequently patterned and etched over a sub 
strate. 

[0036] In one embodiment, the added retro?t structure 
patterns take the form of additional peripheral circuitry. In 
another embodiment, such retro?t structure patterns take the 
form of additional peripheral circuitry comprising conduc 
tive lines. In yet another embodiment, such retro?t structure 
patterns take the form of peripheral circuitry comprising 
conductive lines at least some of Which are joined With 
individual respective peripheral circuitry conductive lines 
such as conductive line 120. In yet another embodiment, at 
least some of the retro?t structure patterns comprise addi 
tional conductive lines at least some of Which have Widths 
Which are different from one another. For example, FIG. 8 
shoWs retro?t structure pattern or conductive line 148 Which 
has a Width Which is different, and in this example greater 
than, the conductive lines formed over the respective active 
areas. 

[0037] In another embodiment, the peripheral circuitry 
comprises conductive lines having generally uniform con 
ductive line Widths. The retro?t structure patterns take the 
form of additional conductive lines at least some of Which 
have Widths Which are different from the uniform conductive 
Widths. In a further embodiment, the retro?t structure pat 
terns take the form of additional conductive lines Which are 
joined With and in electrical communication With associated 
peripheral circuitry conductive lines. For example, retro?t 
structure pattern 144 in FIG. 8 is in electrical communica 
tion With conductive line 116. 

[0038] Referring to FIG. 7, and in accordance With 
another embodiment of the present invention, a masking 
layer 54 is formed over a substrate and de?nes a plurality of 
conductive lines Which are to be etched. In this example, the 
masking layer takes the form of the structures Which are set 
off by the dashed pairs of lines bounded on either side by 
solid lines. Some of the de?ned conductive lines constitute 
active gate lines Which are positioned over substrate active 
areas such as active areas 102-112. Other of the de?ned 
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conductive lines constitute space-compensating conductive 
lines at least some of Which have portions positioned over 
isolation oXide areas 114. Such space-compensating con 
ductive lines are de?ned by the masking layer, in this 
embodiment, only to satisfy a spacing constraint Which 
describes a desired active gate line-to-gate line spacing. 

[0039] Subsequently, the plurality of conductive lines are 
etched through the masking layer to give the integrated 
circuitry structure Which is shoWn in layout form in FIG. 8. 
In a preferred embodiment, the masking layer is formed over 
a substrate having a memory array area and a peripheral area 
and the space-compensating conductive lines are de?ned 
only over the peripheral area. Of course, such space-com 
pensating conductive lines can be de?ned over other areas. 

[0040] In one embodiment, at least some of the space 
compensating conductive lines are joined With the conduc 
tive lines de?ned over the substrate active areas. In another 
embodiment, the space-compensating conductive lines com 
prise at least one having a Width Which is different from 
another of the space-compensating conductive lines. For 
eXample, as shoWn in FIG. 8, space-compensating conduc 
tive line 148 has a Width Which is different from space 
compensating conductive line 144. 

[0041] Referring to FIG. 8, a plurality of conductive lines 
are formed over a substrate, With some of the conductive 
lines providing transistor gate lines over substrate active 
areas, and other of the conductive lines being formed only 
to satisfy a spacing constraint Which describes a desired 
spacing betWeen the transistor gate lines. In a preferred 
embodiment, the plurality of gate lines include some Which 
are formed over substrate active areas, and others Which are 
formed only over isolation oXide regions of a peripheral area 
of a substrate Which supports both a memory array area and 
a peripheral area. 

[0042] The present invention can provide methods and 
resultant structures through and in Which generally uniform 
conductive line Widths, and hence channel lengths are 
formed. In one embodiment, a plurality of conductive lines 
are formed over substrate active areas and comprise (a) edge 
lines Which Would have no immediate conductive line 
neighbor on only one side thereof Within a selected distance, 
(b) isolated lines Which Would have no immediate conduc 
tive line neighbor on either side thereof Within the selected 
distance, and (c) center lines Which have immediate con 
ductive line neighbors on each side thereof With the selected 
distance. For the edge lines and isolation lines, additional 
space-compensating structures are formed proximate some 
of the edge and isolated lines and spaced-apart from the side 
or sides, respectively, Which Would have no immediate 
conductive line neighbor. Preferably, the additional space 
compensating structures are formed to have portions Which 
are no further aWay from their associated edge or isolated 
line than the selected distance. In a preferred embodiment, 
the selected distance is from betWeen about 4 to 6 units aWay 
(using 0.24 micron as the scaling factor), and the edge and 
isolated lines Which have additional space-compensating 
structures there approximate have associated respective 
channel lengths Which are substantially the same in magni 
tude as the channel lengths of the center lines. 

[0043] In a preferred embodiment, the plurality of con 
ductive lines are de?ned in a circuit layout such as that 
shoWn in FIG. 6. The de?nition of the additional space 
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compensating structures comprises modifying a circuit lay 
out, as shoWn in FIG. 8, to include space-compensating 
structures Which compensate for those lines Which do not 
have an adjacent neighboring conductive line Within the 
desired spacing. 

[0044] Advantages achieved by the present invented 
methods and structures can include that generally uniform 
conductive line Widths and hence channel lengths can be 
provided in integrated circuitry. Such can result in more 
standardiZation With respect to the operation of such cir 
cuitry. In addition, a plurality of integrated circuit devices 
can be manufactured in accordance With a design rule Which 
provides for the addition of additional space-compensating 
structures Within a predetermined distance laterally proxi 
mate individual transistor gate lines When there Would not, 
otherWise, be a structure Within the predetermined distance. 

[0045] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
structural and methodical features. It is to be understood, 
hoWever, that the invention is not limited to the speci?c 
features shoWn and described, since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations Within the proper scope of the 
appended claims appropriately interpreted in accordance 
With the doctrine of equivalents. 

1. A semiconductor circuit design method comprising: 

de?ning a spacing constraint Which describes a desired 
spacing betWeen a transistor gate line and a neXt 
adjacent structure; 

providing a circuit layout de?ning a plurality of transistor 
gate lines; 

determining from said circuit layout at least one area 
Wherein said spacing constraint is not met; and 

modifying said circuit layout by de?ning in said one area 
at least one added space-compensating structure Which 
is laterally spaced from a gate line and a neXt adjacent 
structure Where said spacing constraint is not met. 

2. The semiconductor circuit design method of claim 1, 
Wherein said modifying comprises de?ning the at least one 
added space-compensating structure to comprise a conduc 
tive line Within said at least one area. 

3. The semiconductor circuit design method of claim 1, 
Wherein said modifying comprises de?ning the at least one 
added space-compensating structure to have a portion Which 
Will overlie isolation oXide regions Within said at least one 
area. 

4. The semiconductor circuit design method of claim 1, 
Wherein said modifying comprises de?ning the at least one 
added space-compensating structure to comprise a conduc 
tive line Which operably joins With one of the transistor gate 
lines. 

5. The semiconductor circuit design method of claim 1, 
Wherein said modifying comprises implementing a rule by 
Which a substantial portion of the transistor gate lines Which 
do not have a nearest neighboring structure on each side 
thereof falling Within the spacing constraint are provided 
With an added space-compensating structure Which satis?es 
the spacing constraint. 
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6. A semiconductor circuit design method comprising: 

de?ning a plurality of transistor gate lines Which are to be 
formed over substrate active areas; 

determining Whether a gate line spacing constraint is met, 
said spacing constraint describing a desired spacing 
betWeen a transistor gate line and a neXt adjacent 
transistor gate line; and 

if said spacing constraint is not met, adding a space 
compensating transistor gate line positioned to satisfy 
said spacing constraint. 

7. The semiconductor circuit design method of claim 6, 
Wherein the adding of the space-compensating transistor 
gate line comprises joining the added line With at least one 
of the plurality of transistor gate lines Which is to be formed 
over a substrate active area. 

8. The semiconductor circuit design method of claim 6, 
Wherein the transistor gate lines Which are to be formed over 
the substrate active areas are de?ned to have a generally 
uniform Width at least Within one region of active area, and 
the adding of the space-compensating transistor gate line 
comprises forming said space-compensating transistor gate 
line to have a Width Which is greater than the uniform Width 
at least Within the one region. 

9. The semiconductor circuit design method of claim 6, 
Wherein the adding of the space-compensating transistor 
gate line comprises adding said gate line to overlie isolation 
oxide. 

10. The semiconductor circuit design method of claim 6, 
Wherein: 

the de?ning of the transistor gate lines comprises: 

de?ning isolated gate lines Which have no lateral neigh 
boring transistor gate line Within about 5 units; 

de?ning edge gate lines Which have no neighboring 
lateral gate lines on one side Within about 5 units; 
and 

de?ning center gate lines Which have lateral neighbor 
ing gate lines on each side Within about 5 units, 
Where “units” is de?ned as an integer number, Which, 
When multiplied by a selected scaling factor value, 
yields a product Which represents the actual spacing 
value; and 

the adding of the space-compensating transistor gate line 
comprises forming a suf?cient number of the space 
compensating transistor gate lines to effectively rede 
?ne some of the isolated gate lines and some edge gate 
lines as center gate lines. 

11. The semiconductor circuit design method of claim 6, 
Wherein: 

the de?ning of the transistor gate lines comprises: 

de?ning isolated gate lines Which have no lateral neigh 
boring transistor gate line Within about 1.2 microns; 

de?ning edge gate lines Which have no neighboring 
lateral gate lines on one side Within about 1.2 
microns; and 

de?ning center gate lines Which have lateral neighbor 
ing gate lines on each side Within about 1.2 microns; 
and 
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the adding of the space-compensating transistor gate line 
comprises forming a suf?cient number of the space 
compensating transistor gate lines to effectively rede 
?ne some of the isolated gate lines and some edge gate 
lines as center gate lines. 

12. A semiconductor circuit design method comprising: 

examining a circuit layout having a memory area de?ning 
memory circuitry Which is to be formed, and a periph 
eral area de?ning peripheral circuitry Which is to be 
formed; 

ascertaining from the circuit layout areas in Which retro?t 
structure patterns are to be added; and 

retro?tting the circuit layout Within the peripheral area 
With retro?t structure patterns Which ensure that desired 
spacing constraints are met With respect to at least some 
peripheral circuitry When said peripheral circuitry is 
subsequently patterned and etched. 

13. The semiconductor circuit design method of claim 12, 
Wherein the retro?tting of the circuit layout comprises 
adding retro?t structure patterns in the form of additional 
peripheral circuitry. 

14. The semiconductor circuit design method of claim 12, 
Wherein the peripheral circuitry comprises conductive lines, 
and the retro?tting of the circuit layout comprises adding 
additional conductive lines to the circuit layout. 

15. The semiconductor circuit design method of claim 12, 
Wherein the peripheral circuitry comprises conductive lines, 
and the retro?tting of the circuit layout comprises adding 
additional conductive lines to the circuit layout at least some 
of Which joining With individual respective peripheral cir 
cuitry conductive lines. 

16. The semiconductor circuit design method of claim 12, 
Wherein: 

the peripheral circuitry comprises conductive lines; and 

the retro?tting of the circuit layout comprises adding 
retro?t structure patterns in the form of additional 
conductive lines at least some of Which having Widths 
Which are different from one another. 

17. The semiconductor circuit design method of claim 12, 
Wherein: 

the peripheral circuitry comprises conductive lines having 
generally uniform conductive line Widths; and 

the retro?tting of the circuit layout comprises adding 
retro?t structure patterns in the form of additional 
conductive lines at least some of Which having Widths 
Which are different from the uniform conductive line 
Widths. 

18. The semiconductor circuit design method of claim 12, 
Wherein: 

the peripheral circuitry comprises conductive lines; and 

the retro?tting of the circuit layout comprises adding 
retro?t structure patterns in the form of additional 
conductive lines at least some of Which having Widths 
Which are different from one another and being in 
electrical communication With one peripheral circuitry 
conductive line. 

19. A semiconductor processing method comprising: 

forming a masking layer over a substrate, the masking 
layer de?ning a plurality of conductive lines Which are 
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to be etched, some of the de?ned conductive lines 
constituting active gate lines positioned over substrate 
active areas, other of the de?ned conductive lines 
constituting space-compensating conductive lines at 
least some of Which having portions positioned over 
isolation oXide areas and being de?ned by the masking 
layer only to satisfy a spacing constraint Which 
describes a desired active gate line-to-gate line spacing; 
and 

etching to form the plurality of conductive lines through 
the masking layer. 

20. The semiconductor processing method of claim 19, 
Wherein the etching of the plurality of conductive lines is 
effective to form said active gate lines to have substantially 
uniform channel lengths. 

21. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises forming 
the layer over a substrate having a memory array area and a 
peripheral area, Wherein the space-compensating conductive 
lines are de?ned only over the peripheral area. 

22. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises de?n 
ing at least some of the space-compensating conductive lines 
to join With the conductive lines de?ned over the substrate 
active areas. 

23. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises de?n 
ing the space-compensating conductive lines to comprise at 
least one having a Width Which is different from another of 
the space-compensating conductive lines. 

24. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises forming 
the layer over a substrate having a memory array area and a 
peripheral area, Wherein the space-compensating conductive 
lines are de?ned only over the peripheral area, and de?ning 
at least some of the space-compensating conductive lines to 
join With the conductive lines de?ned over the substrate 
active areas. 

25. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises forming 
the layer over a substrate having a memory array area and a 
peripheral area, Wherein the space-compensating conductive 
lines are de?ned only over the peripheral area and comprise 
at least one having a Width Which is different from another 
of the space-compensating conductive lines. 

26. The semiconductor processing method of claim 19, 
Wherein the forming of the masking layer comprises de?n 
ing at least some of the space-compensating conductive lines 
to join With the conductive lines de?ned over the substrate 
active areas and comprise at least one having a Width Which 
is different from another of the space-compensating conduc 
tive lines. 

27. Asemiconductor processing method comprising form 
ing a plurality of conductive lines over a substrate, some of 
the conductive lines providing transistor gate lines over 
substrate active areas, other of the conductive lines being 
formed only to satisfy a spacing constraint Which describes 
a desired spacing betWeen the transistor gate lines. 

28. The semiconductor processing method of claim 27, 
Wherein the forming of the transistor gate lines over the 
substrate active areas comprises forming said transistor gate 
lines to have substantially uniform channel lengths at least 
some of Which Would not be possible Without the other of the 
conductive lines. 
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29. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the other of the conductive lines 
to be in electrical communication With some of the transistor 
gate lines. 

30. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the other of the conductive lines 
to be disposed over isolation oXide areas. 

31. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the conductive lines to have 
Widths Which are different from one another. 

32. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the conductive lines to have 
Widths Which are different from one another, Wherein at least 
one of the other of the conductive lines has a Width Which 
is different from a Width of a transistor gate line. 

33. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the other of the conductive lines 
only over a peripheral area of a substrate having both a 
memory array area and a peripheral area. 

34. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises forming some of the other of the conductive lines 
to be in electrical communication With some of the transistor 
gate lines, and only over a peripheral area of a substrate 
having both a memory array area and a peripheral area. 

35. The semiconductor processing method of claim 27, 
Wherein the forming of the plurality of conductive lines 
comprises: 

forming some of the other of the conductive lines to be in 
electrical communication With some of the transistor 
gate lines; and 

forming some of the conductive lines to have Widths 
Which are different from one another. 

36. The semiconductor processing method of claim 27, 
Wherein: 

the forming of the plurality of conductive lines comprises: 

forming some of the other of the conductive lines to be 
in electrical communication With some of the tran 
sistor gate lines; and 

forming some of the conductive lines to have Widths 
Which are different from one another, Wherein at 
least one of the other of the conductive lines has a 
Width Which is different from a Width of a transistor 
gate line. 

37. Integrated circuitry comprising: 

a semiconductive substrate comprising active areas; 

a plurality of conductive lines disposed over the semi 
conductive substrate, some of the conductive lines 
providing transistor gate lines over said active areas, 
other of the conductive lines being disposed only to 
satisfy a spacing constraint Which describes a desired 
spacing betWeen the transistor gate lines. 

38. The integrated circuitry of claim 37, Wherein some of 
the other of the conductive lines are in electrical communi 
cation With some of the transistor gate lines. 
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39. The integrated circuitry of claim 37, Wherein some of 
the other of the conductive lines are disposed over isolation 
oxide areas. 

40. The integrated circuitry of claim 37, Wherein some of 
the conductive lines have Widths Which are different from 
one another Within an area Where the desired spacing is to be 
maintained. 

41. The integrated circuitry of claim 37, Wherein some of 
the other of the conductive lines have Widths Which are 
different from one another Within an area Where the desired 
spacing is to be maintained. 

42. The integrated circuitry of claim 37, Wherein the 
substrate comprises a memory array area and a peripheral 
area, and the other of the conductive lines are disposed only 
over the peripheral area. 

43. A semiconductor processing method comprising: 

forming a plurality of conductive lines over substrate 
active areas, said plurality of conductive lines compris 
ing (a) edge lines Which have no immediate conductive 
line neighbor on only one side thereof Within a selected 
distance, (b) isolated lines Which have no immediate 
conductive line neighbor on either side thereof Within 
the selected distance, and (c) center lines Which have 
immediate conductive line neighbors on each side 
thereof Within the selected distance; and 

for the edge lines and isolated lines, forming additional 
space-compensating structures proximate at least some 
of the edge and isolated lines and spaced-apart from the 
side or sides, respectively, Which have no immediate 
conductive line neighbor Within the selected distance, 
and Wherein the additional space-compensating struc 
tures have portions Which are formed no further aWay 
from their associated edge or isolated line than the 
selected distance. 

44. A semiconductor processing method comprising: 

forming a plurality of conductive lines over substrate 
active areas, said plurality of conductive lines compris 
ing (a) edge lines Which have no immediate conductive 
line neighbor on only one side thereof from betWeen 
about four to six units aWay, (b) isolated lines Which 
have no immediate conductive line neighbor on either 
side thereof from betWeen about four to six units aWay, 
and (c) center lines Which have immediate conductive 
line neighbors on each side thereof from betWeen about 
four to six units aWay, Where “units” is de?ned as an 
integer number, Which, When multiplied by a selected 
scaling factor value, yields a product Which represents 

Aug. 9, 2001 

the actual spacing value, the center lines having gen 
erally uniform associated channel lengths; and 

for the edge lines and isolated lines, forming additional 
space-compensating structures proximate at least some 
of the edge and isolated lines and spaced-apart from the 
side or sides, respectively, Which have no immediate 
conductive line neighbor Within about four to six units 
aWay, and Wherein the additional space-compensating 
structures have portions Which are formed no further 
than betWeen about four to six units aWay from their 
associated edge or isolated line, the edge lines and 
isolated lines having respective associated channel 
lengths Which are substantially the same as the channel 
lengths of the center lines. 

45. The semiconductor processing method of claim 44, 
Wherein the scaling factor value is 0.24 micron. 

46. A semiconductor processing method comprising: 

de?ning a plurality of conductive lines Which are to be 
disposed over substrate active areas, said plurality of 
conductive lines comprising (a) edge lines Which have 
no immediate conductive line neighbor on only one 
side thereof Within a selected distance, (b) isolated lines 
Which have no immediate conductive line neighbor on 
either side thereof Within the selected distance, and (c) 
center lines Which have immediate conductive line 
neighbors on each side thereof Within the selected 
distance, the center lines being de?ned to have, When 
etched, generally uniform associated channel lengths; 
and 

for the edge lines and isolated lines, de?ning additional 
space-compensating structures proximate at least some 
of the edge and isolated lines and spaced-apart from the 
side or sides, respectively, Which have no immediate 
conductive line neighbor Within the selected distance, 
the additional space-compensating structures being 
positioned to de?ne, When etched, channel lengths for 
the some of the edge and isolated lines Which are 
substantially the same as the generally uniform channel 
lengths of the center lines. 

47. A semiconductor processing method comprising 
manufacturing a plurality of integrated circuitry devices in 
accordance With a design rule Which provides for the addi 
tion of added space-compensating structures Within a pre 
determined distance laterally proximate individual transistor 
gate lines When there Would not, otherWise, be a structure 
Within the predetermined distance. 

* * * * * 


