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(57) ABSTRACT 
On a semiconductor Wafer, recognition marks are fabricated 
on the crossing points of scribe lines for the purpose of 
proper Wafer alignment in Wafer saWing process. Since the 
recognition mark has a distinctive pattern that is distin 
guished from other circuit patterns on the chip, the recog 
nition mark can be easily recognized by a camera in a 
saWing apparatus, and reduce the chance of Wafer misalign 
ing. When a part of circuit pattern on the semiconductor chip 
is used for the alignment purpose, the chance of Wafer 
misalignment relatively high due to the similarity betWeen 
the part chosen and other parts of the circuit pattern. The 
present invention also provides a method for saWing the 
Wafer using the recognition marks. 
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SEMICONDUCTOR WAFER ON WHICH 
RECOGNITION MARKS ARE FORMED AND 

METHOD FOR SAWING THE WAFER USING THE 
RECOGNITION MARKS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a semi 
conductor Wafer and a method for saWing the Wafer, and 
more particularly to a semiconductor Wafer Which has 
recognition marks on the points Where vertical and horiZon 
tal scribe lines cross each other, and a method for saWing the 
Wafer using the recognition marks. 

[0003] 2. Description of the Related Arts 

[0004] The integrated circuit manufacturing process is 
divided into several steps such as circuit fabrication, assem 
bly, and testing. The circuit fabrication forms integrated 
circuits on a semiconductor Wafer. After fabrication, the ?rst 
step of assembly is Wafer saWing Which divides the Wafer 
into a plurality of individual integrated circuit chips. 

[0005] Referring to FIG. 1, a Wafer 10 comprises a 
plurality of semiconductor chips 12 having integrated cir 
cuits formed thereon. Semiconductor chips 12 are separated 
from each other by a plurality of vertical and horiZontal 
scribe lines 14 and 16, respectively. Scribe lines 14 and 16 
have no circuitry, and a saWing process cuts the Wafer 10 
along scribe lines 14 and 16. The Width of vertical and the 
horiZontal scribe lines 14 and 16 have typical Widths of 
about from 5 to 7 mils. 

[0006] Referring to FIG. 2 through FIG. 4, a method for 
using a Wafer saWing apparatus 70 to saW Wafer 10 Will be 
described. The Wafer 10 is loaded on a Wafer aligning stage 
72 of Wafer saWing apparatus 70. Then, aligning and saWing 
Wafer 10 are carried out. FIG. 2 depicts Wafer saWing Where 
saW blade 74 is aligned With along horiZontal scribe lines 16. 

[0007] In aligning Wafer 10 for saWing, a recognition 
means such as a camera 76 recogniZes any tWo spots on 
Wafer 10, and a control part 28 uses the spots as references 
When aligning one of horiZontal scribe lines 16 of Wafer 10 
under saW blade 74. 

[0008] The neXt step is an inspection of Whether horiZontal 
scribe line 16 is properly aligned under saW blade 74. With 
reference to FIG. 2 and FIG. 3, camera 76 images an area 
Aof an integrated circuit pattern on a semiconductor chip 12 
on Wafer 10, (hereinafter, the pattern in area Abeing referred 
to as a “standard pattern”) and transfers the image of area A 
to a control unit 78. Control unit 78 uses the image of area 
A as a reference image in subsequent alignment inspection. 

[0009] Other semiconductor chips 12 on the Wafer 10 have 
the same patterns as the standard pattern. Camera 76 images 
nine areasAto I of the semiconductor chips 12 and transmits 
the image of each area to control unit 78. The distance 
betWeen adjacent areas are knoWn according to the siZe of 
semiconductor chips 12. The image of area A indicates the 
standard pattern and areas B to I should contain the same 
pattern if Wafer 10 is properly aligned. The reference image 
of area A is given a recognition value of 100, and the 
recognition values of the nine spots A to I are calculated 
based on the images from camera 76 as displayed on a 
monitor 77 of the control unit 78. If all recognition values of 
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the spots A to I are greater than a judgment value, control 
unit 78 decides that Wafer 10 is properly aligned. HoWever, 
if any of the recognition values of areas A to I is less than 
the judgment value, control unit 78 decides that Wafer 10 is 
not properly aligned. A typical judgment value is 70. 

[0010] The above-described Wafer alignment method is 
referred to as a Pattern Matching System (PMS) method, and 
adopted in a model DFD-640 Wafer saWing apparatus Which 
Was developed by DISCO. Another Wafer alignment method 
is the Pattern Recognition System (PRS) method. This 
method is adopted in a model SD02-8W Wafer saWing 
apparatus Which Was developed by SEICO SEIKI. The PMS 
method recogniZes integrated circuit patterns of the Wafer by 
classifying them into tWo colors, black and White, but the 
PRS method recogniZes the patterns by classifying them into 
256 colors. 

[0011] An operator of saWing apparatus 10 chooses a spot 
(area A) on a semiconductor chip 12 for a reference pattern 
by his/her oWn judgment. With reference to FIG. 4, since 
camera 76 (FIG. 2) recogniZes integrated circuit patterns by 
brightness of the patterns, a spot Which has features that are 
easily distinguished from other patterns by the brightness 
recognition, is ideally designated as a reference spot. 

[0012] With the above methods, the reference spot and 
other spots recogniZed for alignment inspection are parts of 
semiconductor chips 12. Since the recogniZed spots are not 
the area to be saWn, it is necessary to correct the position of 
the Wafer 10 so that the scribe lines 14 and 16 are aligned 
under the saW blade 74, based on the relative position of the 
recogniZed spots to scribe lines 14 and 16. Dotted lines 18 
on vertical and horiZontal scribe lines 14 and 16 are Where 
saW blade 74 (FIG. 2) contacts and saWs Wafer 10. 

[0013] A reference numeral 20 in FIG. 4 indicates a 
WindoW, that is, an area in Which camera 76 (FIG. 2) 
recogniZes the pattern. The position of the camera 76 is 
adjusted using a vertical line 26 and a horiZontal line 28 of 
WindoW 20. In FIG. 4, features 15 are hatched differently to 
indicate a difference in the brightness of features 15. 

[0014] Table 1 shoWs the recognition values of the nine 
areas A to I on Wafer 10, the judgment based on the 
recognition values, and the decision regarding an eXemplary 
Wafer saWing operation. 

TABLE 1 

Spot A B C D E F G H I 

Recog- 91 79 94 97 98 93 65 5O 9O 
nition 
value 
Judg- OK OK OK OK OK OK bad bad OK 
ment 

Opera- alignment failure/Wafer sawing mistake 
tion 

[0015] Area Ais the reference pattern as described above. 
The reason that the recognition values of areas Ato I are not 
100 is that the recogniZed image from each spot is not 
eXactly the same as the reference image initially taken from 
spotAdue to small mechanical operation error of camera 76. 
HoWever, the recognition values less than 70 for areas G and 
H means that the patterns recogniZed in areas G and H are 
different from the pattern in area A, and thereby Wafer 10 is 
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misaligned. Aproblem occurs When Wafer 10 is misaligned, 
but the recognition values are greater than 70 because each 
semiconductor chip 12 contains multiple copies of the 
reference pattern or a similar pattern. For example, When 
camera 76 recogniZes the pattern in WindoW 24 due to the 
Wafer misalignment, the recognition value from the spot in 
WindoW 24 can be greater than 70 because of a little 
difference betWeen the patterns of spot A and the spot in 
WindoW 24. This misalignment can make saW blade 74 cut 
Wafer 10 across semiconductor chips 12, not along scribe 
lines 14 and 16. Furthermore, if Wafer 10 includes different 
kinds of semiconductor chips 12, Wafer alignment process 
becomes complicated because respective reference spots are 
designated for different chips 12. 

SUMMARY OF THE INVENTION 

[0016] Accordingly, an object of the present invention is to 
provide a semiconductor Wafer on Which standardiZed rec 
ognition marks are formed and a Wafer saWing method using 
the recognition marks. 

[0017] Another object of the present invention is to pro 
vide a semiconductor Wafer having standard recognition 
marks Which prevent the Wafer saWing failure due to Wafer 
misalignment and a Wafer preparation method for semicon 
ductor Wafer saWing. The preparation method comprises 
formation of standard recognition marks on the Wafer and 
saWing the Wafer by using the standard recognition marks 
for alignment of the Wafer. 

[0018] In order to achieve the foregoing and other objects, 
the present invention provides a semiconductor Wafer com 
prising a plurality of semiconductor chips, a plurality of 
scribe lines including horiZontal scribe lines and vertical 
scribe lines, and standard recognition marks formed at the 
points Where the horiZontal and the vertical scribe lines cross 
each other. Particularly, the standard recognition marks of 
the present invention have patterns Which can be easily and 
clearly recogniZed by the camera during the semiconductor 
Wafer aligning for Wafer saWing. For eXample, the patterns 
comprise a plurality of dark lines and at least one crossing 
point of the lines. It is preferable that the ratio of the bright 
regions to the dark regions in the standard recognition mark 
is about 1:1. 

[0019] In another aspect, the present invention provides a 
method of semiconductor Wafer preparation, comprising 
formation of standard recognition marks on the Wafer, 
aligning the Wafer using the marks, and saWing semicon 
ductor Wafers. In fabricating semiconductor Wafers includ 
ing many semiconductor integrated circuit chips, standard 
recognition marks With special patterns are formed on the 
crossing points of the horiZontal and the vertical scribe line. 
When the semiconductor Wafer is loaded on a Wafer saWing 
apparatus, the standard recognition marks are used for 
aligning the Wafer properly and inspecting the alignment. 
Then, a saW blade of the saWing apparatus saWs the Wafer 
along the scribe lines on Which the standard recognition 
marks are formed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and various other features and advantages of 
the present invention Will be readily understood With refer 
ence to the folloWing detailed description taken in conjunc 
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tion With the accompanying draWings, Wherein like refer 
ence numerals designate like structural elements, and, in 
Which: 

[0021] 
[0022] FIG. 2 is a diagram depicting a Wafer saWing 
apparatus for saWing the semiconductor Wafer in FIG. 1; 

[0023] FIG. 3 is a plan vieW shoWing a method for 
recogniZing patterns on the semiconductor Wafer by the 
Wafer saWing apparatus in FIG. 2. 

[0024] 
[0025] FIG. 5 is a plan vieW of a semiconductor Wafer 
according to the present invention; 

[0026] FIG. 6 is an enlarged plan vieW of FIG. 5, shoWing 
an area on Which a recognition mark is formed; 

FIG. 1 is a plan vieW of a semiconductor Wafer; 

FIG. 4 is an enlarged vieW of a portion of FIG. 3; 

[0027] FIG. 7 is an enlarged plan vieW shoWing an area on 
Which a recognition mark is formed according to another 
embodiment of the present invention; 

[0028] FIG. 8 is a diagram depicting a Wafer saWing 
apparatus for saWing the Wafer in FIG. 5; 

[0029] FIG. 9 is a flow chart shoWing a Wafer saWing 
process using the Wafer saWing apparatus in FIG. 8; and, 

[0030] FIG. 10 is a plan vieW shoWing a method for 
recogniZing recognition marks by the Wafer saWing appara 
tus in FIG. 8. 

DETAILED DESCRIPTION OF THE 
PREFERRED 

[0031] Embodiments of the present invention Will be 
described beloW With reference to the accompanying draW 
ings. 

[0032] With reference to FIG. 5 and FIG. 6, a semicon 
ductor Wafer 30 comprises a plurality of semiconductor 
chips 32 having integrated circuits formed thereon and a 
plurality of vertical and horiZontal scribe lines 34 and 36 that 
separate semiconductor chips 32 from each other. The 
vertical and the horiZontal scribe lines 34 and 36 have no 
circuitry, and a Wafer saWing process cuts the Wafer 30 along 
scribe lines 34 and 36 to produce individual semiconductor 
chips 32. The Width of vertical and horiZontal scribe lines 34 
and 36 are typically 5 to 7 mils. 

[0033] A recognition mark 40 is formed on each crossing 
point Where a vertical scribe line 34 intersects a horiZontal 
scribe line 36. This recognition mark 40 is used as a 
reference pattern for inspecting Wafer alignment. 

[0034] Recognition marks 40 can have a plurality of 
patterns that can be easily recogniZed by a camera 76 (FIG. 
8). 
[0035] FIG. 6 shoWs an embodiment of a recognition 
mark of the present invention. Recognition mark 40 com 
prises dark pattern lines 44 and 46 and remaining bright 
region 42. Dark pattern lines 44 and 46 have crossing points 
48 Where dark lines 44 and 46 intersect each other. The dark 
pattern lines include one horiZontal line 44 and tWo vertical 
lines 46, but any number of line can be employed. Prefer 
ably, the ratio of dark area to bright area Within recognition 
mark 40 is about 1:1. 
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[0036] FIG. 7 shows an embodiment of a recognition 
mark 40a including bright pattern lines 43 and 45 and a 
remaining dark region 41. Bright pattern lines 43 and 45 
have crossing points 47 Where bright lines 44 and 46 
intersect each other. The bright pattern lines include one 
horizontal line 43 and tWo vertical lines 46. Again, the ratio 
of dark area to bright area Within recognition mark 40a is 
preferably about 1:1. 

[0037] FIG. 8 shoWs a Wafer saWing apparatus 70 that 
includes a Wafer aligning stage 72, a saW blade 74 for saWing 
the Wafer 30, and a control unit 78. Control unit 78 has a 
monitor 77 and a recognition means such as a camera 76 for 
recogniZing recognition marks 40 (FIG. 10) on Wafer 30. 
Control unit 78 controls Wafer aligning part 72, saW blade 
74, and camera 76. Monitor 77 displays the state of saWing 
process. 

[0038] AWafer ring 62 is used for easy handling of Wafer 
30. The opening of Wafer ring 62 is greater than Wafer 30. 
Prior to the saWing process, the loWer surface of Wafer 30 
and a Wafer ring 62 are attached to an adhesive tape 64. 
Wafer ring 62 holds Wafer 30 not only during Wafer saWing, 
but also during chip attachment in Which semiconductor 
chips 32 are detached from tape 64 and is attached to die 
pads of lead frames or chip mounting pads of printed circuit 
boards. Herein, FIG. 8 shoWs the Wafer saWing along 
horiZontal scribe line 36. 

[0039] With reference to FIG. 8 to FIG. 10, a Wafer 
saWing process according to the present invention Will be 
described hereinafter. FIG. 9 shoWs steps used in the 
operation of Wafer saWing apparatus 70. In step 51, Wafer 
ring 62 holding Wafer 30 is loaded on Wafer aligning stage 
72 from a Wafer cassette (not shoWn) Which contains Wafer 
rings 62 With Wafers 30. The camera 76 recogniZes recog 
nition mark 40 on Wafer 30. Then, in step 58, control unit 78 
drives Wafer aligning stage 72 and, according to the data 
obtained from recognition mark 40, aligns one of vertical or 
horiZontal scribe lines 34 or 36 under saW blade 74. After 
?nishing Wafer alignment (step 58), saW blade 74 cuts Wafer 
30 (step 55), and a step 56 unload completely saWn Wafer 
from Wafer aligning stage 72 and loads the saWn Wafer to the 
Wafer cassette. 

[0040] Wafer aligning step Will be described in more 
detail. First, in step 52, camera 76 recogniZes tWo recogni 
tion marks 40 on Wafer 30 and thereby, one of vertical and 
horiZontal scribe lines 34 and 36 are aligned under saW blade 
74. Recognition marks 40 can be used for the tWo spots for 
alignment, and scribe lines 34 and 36 are aligned under saW 
blade 74 by moving Wafer aligning stage 72. In prior art that 
camera 76 recogniZes a part of the semiconductor chip on 
the Wafer for aligning, control unit 78 makes an additional 
movement of Wafer to align scribe lines and of the Wafer 
under saW blade 74. On the other hand, in the present 
invention, since camera 76 recogniZes recognition marks 40 
formed on the crossing points Where vertical and horiZontal 
scribe lines 34 and 36 intersect each other, it is possible to 
align vertical and horiZontal scribe lines 34 and 36 under 
saW blade 74 Without correcting the position of Wafer 30. 

[0041] Next, steps 53 and 54 determine Whether Wafer 30 
is aligned to the required tolerances. In a pattern input step 
53, camera 76 images recognition mark 40b on Wafer 30. 
This recognition mark 40b is designated and recogniZed as 
a reference pattern. Camera 76 also images other recognition 
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marks 40 of Wafer 30, and the image data from recognition 
marks are transmitted to control unit 78. As shoWn in FIG. 
10, for eXample, camera 76 images nine spots A‘ to I‘, and 
the image data for the nine spots A‘ to I‘ are transmitted to 
control unit 78. When the standard pattern A‘ is set to have 
a recognition value of 100, recognition values of the nine 
spots A‘ to I‘ are measured, and control unit 78 compares 
respective recognition values With a judgment value R. (step 
54) If all recognition values of the spots A‘ to I‘ are greater 
than the judgment value R, control unit 78 decides that Wafer 
30 is properly aligned, and starts saWing Wafer 30 With saW 
blade 74. HoWever, if any of the recognition values of the 
spots A‘ to I‘ is less than the judgment value R, control unit 
78 decides that Wafer 30 is not properly aligned, and in step 
57, Withholds saWing. Herein, the judgment value R is 90. 

[0042] Described in more detail, a reference numeral 20 in 
FIG. 10 indicates a WindoW, through Which camera 76 
images recognition marks 40. Based on reference pattern 
40b, camera 76 recogniZes nine spots A‘ to I‘ by successively 
recogniZing three spots A‘, B‘, and C‘ along vertical scribe 
line 34a on Which reference pattern 40b is formed, four spots 
D‘, E‘, F‘, and G‘ along horiZontal scribe line 36b on Which 
spot C‘ is formed, and tWo spots H‘ and I‘ along vertical line 
34b on Which spot G‘ is formed. First spot A‘ and ninth spot 
I‘ are on the same horiZontal scribe line 36a. 

[0043] As shoWn in FIG. 10, camera 76 recogniZes neigh 
boring recognition marks 40 on the same scribe lines 34a, 
34b, 36a, and 36b. HoWever, if the Wafer saWing apparatus 
is set so that spot A‘ and spot I‘ are on the same horiZontal 
scribe line 36a, spot C‘ and spot G‘ are on the same 
horiZontal line 36b, spot A‘ and spot C‘ are on the same 
vertical scribe line 34a, and spot G‘ and spot I‘ are on the 
same vertical scribe line 34b, it may be unnecessary to 
recogniZe some neighboring recognition marks 40 on the 
same scribe lines 34a, 34b, 36a, and 36b, such as spots B‘, 
D‘, E‘, F‘, and H‘. For eXample, a second spot to be recog 
niZed from the standard patterns 40b may be spot C‘ in FIG. 
10. 

[0044] If the horiZontal scribe lines are aligned ?rst as 
described above, the saWing apparatus saves alignment 
information indicating the position of the Wafer, and the 
vertical scribe lines are aligned by rotating the alignment 
stage by 90 degrees and performing the same method as 
described above. After ?nishing the alignment of the both 
scribe lines, the saWing blade saWs the Wafer along the 
horiZontal scribe lines, rotates the alignment stage by 90 
degrees and saWs the vertical scribe lines. 

[0045] Since recognition marks 40 are formed on the 
intersections of vertical scribe lines 34 and horiZontal scribe 
lines 36, and Wafer 30 is aligned by recogniZing the recog 
nition marks 40 of the nine spots A‘ to I‘, based on the 
predetermined standard pattern 40b, the saWing step of the 
Wafer 30 is carried out Without correcting the position of the 
Wafer 30 after recogniZing the standard pattern 40b. In 
particular, saW blade 74 is directly aligned With lines through 
recognition marks 40, and a further offset is not required. 

[0046] Table 2 shoWs a result of PMS operation according 
to the present invention. The result describes recognition 
values of recognition marks 40 of the nine spots A‘ to I‘ of 
Wafer 30, the judgment based on the judgment value (90) 
and the decision of the operation of subsequent Wafer 
saWing step. The recognition values are calculated by a 
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Wafer saWing apparatus such as DFD-640 from DISCO 
company in the Us. The highest recognition value is 100, 
and the loWer the recognition value is, the larger the differ 
ence betWeen a standard recognition mark and a current 
recognition mark is. 

TABLE 2 

Recog- 99 98 94 97 98 93 97 95 97 
nition 
value 
Judg- OK OK OK OK OK OK OK OK OK 
ment 

Opera- the Wafer sawing 
tion 

[0047] In table 2, spot A‘ provides the reference pattern. 
The recognition value of spot A‘ is not 100 but 99, and the 
recognition values of the other spots B‘ to I‘ are also not 100. 
This departure from 100 is caused by a mechanical posi 
tioning error of camera 76 during operation. HoWever, the 
present invention produces higher recognition values than 
the case of a prior art Where a part the circuit patterns of 
semiconductor chip 10 is used for recognition and align 
ment. Formation of standard recognition marks 40 on ver 
tical and horiZontal scribe lines 34 and 36 increased the 
recognition values of recogniZed spots by facilitating camera 
76 to recogniZe recognition marks 40. 

[0048] Moreover, the present invention uses a high judg 
ment value. When a part of the circuit patterns of semicon 
ductor chip 10 is used for recognition and alignment, a 
relatively loW judgment value is used because the alloWable 
mechanical error of camera can include various parts of 
circuit patterns Within the WindoW of camera. This loW 
judgment can result in an alignment error by alloWing a 
similar, but different, patterns to be accepted by the control 
unit of saWing apparatus. HoWever, oWing to the distinct 
standard pattern for Wafer alignment, the present invention 
can use high judgment value and therefore, avoid alignment 
errors. 

[0049] According to the present invention, since the rec 
ognition marks are formed on the intersections of the 
horiZontal scribe lines and the vertical scribe lines having no 
circuitry, and therefore independent of the pattern structure 
of the semiconductor chip Which is formed on the Wafer, 
although the semiconductor chip has small siZe, it is easy to 
designate the standard pattern. 

[0050] Although embodiments of the present invention 
have been described in detail hereinabove, it should be 
clearly understood that many variations and/or modi?ca 
tions of the basic inventive concepts herein taught Which 
may appear to those skilled in the art Will still fall Within the 
spirit and scope of the present invention as de?ned in the 
appended claims. 

What is claimed is: 
1. A semiconductor Wafer comprising: 

a plurality of semiconductor chips having integrated cir 
cuits thereon; 

a plurality of scribe lines including horiZontal scribe lines 
and vertical scribe lines, the scribe lines being betWeen 
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the semiconductor chips and separating the semicon 
ductor chips from each other; and 

a plurality of recognition marks formed on crossing points 
Where the horiZontal and the vertical scribe lines inter 
sect. 

2. The semiconductor Wafer of claim 1, Wherein the 
recognition mark comprises a bright region and a dark 
region. 

3. The semiconductor Wafer of claim 2, Wherein the bright 
region comprises a plurality of bright lines, and the dark 
region surrounds the bright lines. 

4. The semiconductor Wafer of claim 3, Wherein the bright 
lines are separated from each other. 

5. The semiconductor Wafer of claim 3, Wherein the bright 
lines intersect each other. 

6. The semiconductor Wafer of claim 2, Wherein the dark 
region comprises a plurality of dark lines, and the bright 
region surrounds the dark lines. 

7. The semiconductor Wafer of claim 6, Wherein the dark 
lines are separated from each other. 

8. The semiconductor Wafer of claim 6, Wherein the dark 
lines intersect each other. 

9. The semiconductor Wafer of claim 2, Wherein the bright 
region and the dark region have areas that are equal. 

10. A method of saWing semiconductor Wafers, compris 
mg: 

(A) preparing a semiconductor Wafer comprising a plu 
rality of semiconductor chips, a plurality of scribe lines 
including horiZontal scribe lines and vertical scribe 
lines, and a plurality of recognition marks formed on 
crossing points Where horiZontal and vertical scribe 
lines intersect; 

(B) loading the semiconductor Wafer on a Wafer saWing 
apparatus having a saW blade; 

(C) aligning the scribe lines of the semiconductor Wafer 
under the saW blade by recogniZing the recognition 
marks; and 

(D) saWing the semiconductor Wafer along the scribe lines 
to cut the Wafer into individual semiconductor chips. 

11. The method of claim 10, Wherein in step (D), if the 
scribe line of the Wafer is not eXactly aligned With a saW 
blade, the saW blade does not saW the semiconductor Wafer. 

12. The method of claim 10, further comprising: 

(E) recogniZing one of the recognition marks as a refer 
ence mark; and 

(F) determining Whether the scribe lines of the Wafer are 
aligned by determining positions for a plurality of 
recognition marks relative to the reference mark. 

13. The method of claim 12, Wherein in step (F), Whether 
the scribe line of the Wafer is exactly aligned is inspected by 
recogniZing the recognition marks at nine spots on the Wafer 
including a spot containing the reference mark. 

14. The method of claim 12, Wherein step comprises: 

(F1) successively recogniZing recognition marks at ?rst, 
second, and third spots along a vertical scribe line on 
Which the reference recognitin mark is formed; 
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(F2) successively recognizing recognition marks at 
fourth, ?fth, sixth, and seventh spots along a horizontal 
scribe line on Which the third spot is formed; and 

(F3) successively recogniZing recognition marks at eighth 
and ninth spots along a vertical scribe line on Which the 
seventh spot is formed, Wherein the ninth spot of step 
(F3) is on the same horiZontal scribe line as the 
reference recognition mark. 

15. The method of claim 10, Wherein each recognition 
mark comprises a bright region and a dark region. 

16. The method of claim 15, Wherein the bright region 
comprises a plurality of bright lines, and the dark region 
surrounds the bright lines. 
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17. The method of claim 16, Wherein the bright lines are 
separated from each other. 

18. The method of claim 16, Wherein the bright lines 
intersect each other. 

19. The method of claim 15, Wherein the dark region 
comprises a plurality of dark lines, and the bright region 
surrounds the dark lines. 

20. The method of claim 19, Wherein the dark lines are 
separated from each other. 

21. The method of claim 19, Wherein the dark lines 
intersect each other. 

22. The method of claim 15, Wherein the bright region and 
the dark region have areas that are equal. 


