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METHOD FOR ALIGNING ACASSETTE POD TO 
AN OVERHEAD HOST TRANSPORT SYSTEM 

FIELD OF THE INVENTION 

0001. The present invention generally relates to a method 
for aligning a cassette pod positioned on the loadport of a 
process machine to an overhead hoist transport (OHT) 
System and more particularly, relates to a method for align 
ing a cassette pod positioned on the loadport of a proceSS 
machine to an overhead hoist transport System by using a 
simple mechanical device of plumb bob without the need of 
electronic instrumentation. 

BACKGROUND OF THE INVENTION 

0002. In the manufacturing of a semiconductor device, 
the device is usually processed at many work Stations or 
processing machines. The transporting or conveying of 
partially finished devices, or work-in-process (WIP) parts, is 
an important aspect in the total manufacturing process. The 
conveying of Semiconductor waferS is especially important 
in the manufacturing of integrated circuit chips due to the 
delicate nature of the chips. Furthermore, in fabricating an 
IC product, a multiplicity of fabrication Steps, i.e., as many 
as Several hundred, is usually required to complete the 
fabrication process. A Semiconductor wafer or IC chips must 
be transported between various process Stations in order to 
perform various fabrication processes. 
0.003 For instance, to complete the fabrication of an IC 
chip, Various Steps of deposition, cleaning, ion implantation, 
etching and passivation StepS must be carried out before an 
IC chip is packaged for shipment. Each of these fabrication 
StepS must be performed in a different proceSS machine, i.e. 
a chemical vapor deposition chamber, an ion implantation 
chamber, an etcher, etc. Apartially processed Semiconductor 
wafer must be conveyed between various work Stations 
many times before the fabrication process is completed. The 
Safe conveying and accurate tracking of Such Semiconductor 
waferS or work-in-process parts in a Semiconductor fabri 
cation facility is therefore an important aspect of the total 
fabrication process. 
0004 Conventionally, partially finished semiconductor 
wafers or WIP parts are conveyed in a fabrication plant by 
automatically guided vehicles or overhead transport vehicles 
that travel on predetermined routes or tracks. For the con 
veying of Semiconductor wafers, the wafers are normally 
loaded into cassettes pods, Such as SMIF (Standard machine 
interface) or FOUP (front opening unified pod), and then 
picked up and placed in the automatic conveying vehicles. 
For identifying and locating the various Semiconductor 
wafers or WIP parts being transported, the cassettes or pods 
are normally labeled with a tag positioned on the Side of the 
cassette or pod. The tags can be read automatically by a tag 
reader that is mounted on the guard rails of the conveying 
vehicle. 

0005. In an automatic material handling system (AMHS), 
Stockers are widely used in conjunction with automatically 
guided or overhead transport vehicles, either on the ground 
or Suspended on tracks, for the Storing and transporting of 
semiconductor wafers in SMIF pods or in wafer cassettes. 
For instance, three possible configurations for utilizing a 
Stocker may be provided. In case A, a Stocker is utilized for 
storing WIP wafers in SMIF pods and transporting them first 
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to tool A, then to tool B, and finally to tool C for three 
Separate processing Steps to be conducted on the wafers. 
After the processing in tool C is completed, the SMIF pod 
is returned to the Stocker for possible conveying to another 
Stocker. The configuration in case A is theoretically work 
able but hardly ever possible in a fabrication environment 
Since the tools or processing equipment cannot always be 
arranged nearby to accommodate the processing of wafers in 
the Stocker. 

0006. In the second configuration, a stocker and a plu 
rality of buffer Stations A, B and C are used to accommodate 
different processes to be conducted in tool A, tool B and tool 
C. ASMIF pod may be first delivered to buffer station A 
from the Stocker and waits there for processing in tool A. 
Buffer stations B and C are similarly utilized in connection 
with tools B and C. The buffer stations A, B and C therefore 
become holding Stations for conducting processes on the 
wafers. This configuration provides a workable Solution to 
the fabrication process, however, requires excessive floor 
Space because of the additional buffer Stations required. The 
configuration is therefore not feasible for use in a Semicon 
ductor fabrication facility. 
0007. In the third configuration, a stocker is provided for 
controlling the storage and conveying of WIP wafers to tools 
A, B and C. After a SMIF pod is delivered to one of the three 
tools, the SMIF pod is always returned to the stocker before 
it is Sent to the next processing tool. This is a viable process 
Since only one Stocker is required for handling three different 
processing tools and that no buffer Station is needed. This 
configuration illustrates that the frequency of use of the 
Stocker is extremely high Since the Stocker itself is used as 
a buffer station for all three tools. The accessing of the 
Stocker is therefore more frequent than that required in the 
previous two configurations. 

0008 FIG. 1 illustrates a schematic of a typical auto 
matic material handling System 20 that utilizes a central 
corridor 22, a plurality of bays 24 and a multiplicity of 
process machines 26. A multiplicity of stockers 30 are 
utilized for providing input/out to bay 24, or to precessing 
machines 26 located on the bay 24. The central corridor 22 
designed for bay lay-out is frequently used in an efficient 
automatic material handling System to perform lot transpor 
tation between bays. In this configuration, the stockers 30 of 
the automatic material handling System become the pathway 
for both input and output of the bay. Unfortunately, the 
stocker 30 frequently becomes a bottleneck for internal 
transportation. It has been observed that a major cause for 
the stockers 30 to be the bottleneck is the input/output ports 
of the Stockers. 

0009. In modern semiconductor fabrication facilities, 
especially for the 200 mm or 300 mm FAB plants, automatic 
guided vehicles (AGV) and overhead hoist transport (OHT) 
are extensively used to automate the wafer transport process 
as much as possible. The AGE and OHT utilize the input/ 
output ports of a Stocker to load or unload wafer lots, i.e. 
normally stored in POUFs. FIG. 2 is a perspective view of 
an overhead hoist transport System 32 consisting of two 
vehicles 34.36 that travel on a track 38. An input port 40 and 
an output port 42 are provided on the stocker 30. As shown 
in FIG. 2, the overhead transport vehicle 36 stops at a 
position for unloading a FOUP 44 into the input port 40. The 
second overhead transport vehicle 34 waits on track 38 for 



US 2002/0139001 A1 

input from stocker 30 until the first overhead transport 
vehicle 36 moves out of the way. 

0.010 Similarly, the OHT system is also used to deliver a 
cassette pod such as a FOUP to a process machine. This is 
shown in FIG. 3. A cassette pod 10 of the FOUP type is 
positioned on a loadport 12 of a process machine 14. The 
loadport 12 is frequently equipped with a plurality of 
locating pins 16 for the proper positioning of the cassette 
pod 10. A detailed perspective view of the FOUP 10 is 
shown in FIG. 4. The FOUP 10 is constructed of a body 
portion 18 and a cover portion 28. The body portion 18 is 
provided with a cavity 46 equipped with a multiplicity of 
partitions 48 for the positioning of 25 wafers of the 300 mm 
size. The body portion 18 is further provided with sloped 
handles 50 on both sides of the body for ease of transporting. 
On top of the body portion 18, is provided with a plate 
member 52 for gripping by a transport arm (not shown) of 
an OHT system (not shown). 
0.011 When an OHT system is utilized in transporting a 
cassette pod to a proceSS machine, problems arise when the 
loadport of the process machine is not in alignment with the 
OHT system. Mis-positioned cassette pods on a loadport not 
only affects the operation of loading/unloading wafers from 
the pod, but also in Severely misaligned instances may cause 
the cassette pod to tip over resulting in the breakage of 
wafers. Conventionally, a laser Surveying instrument is used 
to align the cassette pod, i.e. the loadport of the proceSS 
machine, to an OHT System. The laser equipment, even 
though can be properly used in a pilot plant Setup, cannot be 
used in a fabrication facility for Several reasons. First, the 
laser equipment is costly and difficult to operate. Secondly, 
laser emission is harmful to human eyes and thus when it is 
used, disturbs other operators that are working in the same 
intra-bay. In a production facility, there are frequently 20 or 
30 proceSS machines lined up in an intra-bay area. It is 
therefore extremely difficult to use a laser to align a single 
machine, while not disturbing the operation of all the other 
machines. 

0012. In a modern fabrication facility for processing the 
300 mm wafers, the OHT system is the most popularly used 
cassette transport System. It is therefore very important to be 
able to align all the cassette pods, or the loadports of the 
proceSS machine, in a Straight line in the same OHT intra 
bay to assure the integrity of the fabrication process. In order 
to minimize the effect on the fabrication yield, the laser 
alignment equipment cannot be used in the facility for the 
alignment of a Single process machine. 

0013. It is therefore an object of the present invention to 
provide a method for aligning a cassette pod on the loadport 
of a process machine to an OHT system that does not have 
the drawbacks or shortcomings of the conventional methods. 

0.014. It is another object of the present invention to 
provide a method for aligning a cassette pod on the loadport 
of a proceSS machine to an OHT System without using laser 
alignment equipment. 

0.015. It is a further object of the present invention to 
provide a method for aligning a cassette pod on the loadport 
of a process machine to an OHT System by utilizing a simple 
mechanical alignment device. 
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0016. It is another further object of the present invention 
to provide a method for aligning a cassette pod on the 
loadport of a process machine to an OHT System by using 
at least one plumb bob. 
0017. It is still another object of the present invention to 
provide a method for aligning a cassette pod on the loadport 
of a proceSS machine to an OHT System by first marking a 
Standard reference line on a clean room floor and then 
aligning the pod by using two plumb bobs that are spaced 
apart by at least 5 cm. 

SUMMARY OF THE INVENTION 

0018. In accordance with the present invention, a method 
for aligning a cassette pod on the loadport of a process 
machine to an overhead hoist transport System is provided. 
0019. In a preferred embodiment, a method for aligning 
a cassette pod on the loadport of a process machine to an 
OHT system can be carried out by the steps of marking a first 
standard reference line on a floor to which the OHT system 
is aligned; aligning two plumb bobs at two points that are at 
least 5 cm apart to the first Standard reference line on the 
floor with tips of the two plumb bobs suspended over and 
juxtaposed to the floor; marking a Second Standard reference 
line by interconnecting the two plumb bobs at an elevation 
above the cassette pod; and aligning a center line of the 
cassette pod to the Second Standard reference line. 
0020. The method for aligning a cassette pod on the 
loadport of a process machine to an overhead hoist transport 
System may further include the step of providing the two 
plumb bobs that are connected by a String, or the Step of 
marking the Second Standard reference line by the String. 
The method may further include the step of marking the 
Second Standard reference line at an elevation above and 
juxtaposed to a top Surface of the cassette pod, or the Step of 
marking two center lines perpendicular to and interSecting 
each other on a top Surface of the cassette pod and forming 
a center point. The method may further include the Step of 
aligning the center point to the Second Standard reference 
line, or the Step of aligning two plumb bobs at two points 
that are at least 10 cm apart, or the Step of aligning two 
plumb bobs at two points that are apart by a distance that is 
at least a width of the proceSS machine. The method may 
further include the Step of marking the first Standard refer 
ence line on a raised floor panel Situated in a clean room, or 
the Step of providing the cassette pod in a front opening 
unified pod or FOUP. 
0021. The present invention is further directed to a 
method for aligning a cassette pod on the loadport of a 
process machine to an overhead hoist transport System 
which can be carried out by the Steps of marking a first 
standard reference line on a floor to which the OHT system 
is aligned; providing two plumb bobs that are interconnected 
by a String, each at one of the two free ends of the String; 
aligning the two plumb bobs at two points that are at least 
5 cm apart to the first standard reference line on the floor 
with tips of the two plumb bobs suspended over and posi 
tioned juxtaposed to the floor and with the String positioned 
over the cassette pod; marking a Second Standard reference 
line along the String, and aligning a center line of the cassette 
pod to the Second Standard reference line. 
0022. The method for aligning a cassette pod on the 
loadport of a proceSS machine to an OHT System may further 
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include the Step of marking the Second Standard reference 
line at an elevation above and juxtaposed to a top Surface of 
the cassette pod, or the Step of marking two center lines 
perpendicular to and interSecting each other on a top Surface 
of the cassette pod and forming a center point, or the Step of 
aligning the center point to the Second Standard reference 
line. The method may further include the Step of aligning the 
two plumb bobs at two points that are at least 10 cm apart, 
or the Step of aligning the two plumb bobs at two points that 
are apart by a distance that is at least a width of the proceSS 
machine. The method may further include the step of 
marking the first Standard reference line on a raised floor 
panel Situated in a clean room, or the Step of providing the 
cassette pod in a front opening unified pod or FOUP. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 These and other objects, features and advantages of 
the present invention will become apparent from the fol 
lowing detailed description and the appended drawings in 
which: 

0024 FIG. 1 is a schematic illustrating a conventional 
automatic material handling System utilizing a central cor 
ridor for intra-bay transport. 

0.025 FIG. 2 is a schematic illustrating a conventional 
overhead hoist transport System for accessing a Stocker. 
0.026 FIG. 3 is a graph illustrating a cassette pod posi 
tioned on a loadport of a proceSS machine. 

0.027 FIG. 4 is a perspective view of a front opening 
unified pod (FOUP) 
0028 FIG. 5 is an illustration of the plumb bobs aligning 
with a Standard reference line on a clean room floor. 

0029 FIG. 6 is a perspective view of the present inven 
tion method in aligning a cassette pod with a Standard 
reference line formed by two plumb bobs. 

0030 FIG. 7 is an illustration of two perpendicular 
center lines formed on top of a cassette pod for alignment. 

0.031 FIG. 8 is a perspective view of a cassette pod that 
is aligned with a Standard reference line formed by the 
present invention plumb bobs. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0.032 The present invention discloses a method for align 
ing a cassette pod on the loadport of a proceSS machine to an 
overhead hoist transport System. 

0033. The method can be carried out by first marking a 
Standard reference line on a clean room floor to which an 
OHT system is aligned, followed by aligning two plumb 
bobs at two points that are at least 5 cm apart, and preferably 
at least 10 cm apart to the Standard reference line on the floor 
by aligning the tips of the two plumb bobs Suspended over 
the floor to the Standard reference line. A Second Standard 
reference line is then marked by interconnecting the two 
plumb bobs at an elevation above a top surface of the 
cassette pod before executing the final Step of aligning a 
center line of the cassette pod to the Second Standard 
reference line. 
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0034. The method may further be carried out by provid 
ing two plumb bobs that are interconnected by a String, each 
plumb bob at one of the two free ends of the string before 
the plumb bobs are aligned to the Standard reference line on 
the clean room floor. 

0035. The present invention novel method provides the 
Significant benefit of not requiring the use of a laser align 
ment system which would disturb the operation of other 
process machines that are in the intra-bay. The present 
invention method further provides a method for aligning 
cassette pods by using Simple mechanical equipment of 
plumb bobs. The method is capable of aligning all the 
cassette pods, Such as FOUPS in a Straight line in the same 
OHT intra-bay without using expensive and difficult to 
operate laser alignment Systems. It is particularly Suitable for 
aligning FOUPS or any other cassette pods in a production 
facility with the other process machines in the same OHT 
intra-bay in operation. 
0036) Referring now to FIG. 5, wherein the present 
invention plumb bobs 54.56 are each suspended by strings 
58,60. The tips 62 of the plumb bobs 54.56 are aligned with 
a standard reference line 64 that is previously scribed on the 
clean room floor. The method for scribing the standard 
reference line 64 can be carried out by any suitable method, 
Such as by laser Scribing. The clean room floor of the raised 
floor System is normally fabricated of aluminum and thus is 
easy to Scribe. 
0037. The upper ends of the strings 58,60 may be con 
nected, as shown in FIG. 6, in a straight line portion 66 and 
is supported by a frame structure 68 suspended over the 
cassette pod 10. It should be noted that only one side of the 
support frame 68 is shown in FIG. 6 which is suspended on 
one side of the cassette pod 10. The other side of the frame 
structure 68 is not shown. 

0038 Prior to the alignment procedure for the cassette 
pod, or for the FOUP, two center lines that are perpendicular 
and intersects each other may be first provided on a top 
surface 70 of the cassette pod 10. As shown in FIG. 7, the 
center lines 72 are first drawn on tapes that are adhesively 
placed on top of the surface 70 of the FOUP 10. The center 
lines 72 may be drawn by any Suitable equipment, for 
instance, by a calibration block 74 shown in FIG. 7. 
0039 FIG. 8 is a perspective view of the second standard 
reference line, i.e. the string 66 formed by the two plumb 
bobs 54.56. The string 66 overlaps center line 72 in the 
transverse direction. After the cassette pod 10 is aligned, the 
plumb bobs 54.56 and the string 66 may be removed and 
used for aligning the next cassette pod on the next proceSS 
machine. The present invention novel method therefore 
utilizes Simple mechanical equipment that can be easily 
portable and moved around in a production facility for 
aligning any cassette pod on any proceSS machine. 
0040. During the alignment process, the two plumb bobs 
54.56 should be positioned at least 5 cm apart, and prefer 
ably at least 10 cm apart, or more preferably at a distance 
apart that is at least the width of the proceSS machine So that 
String 66 bridges over the machine. 
0041. The present invention novel method for aligning a 
cassette pod on the loadport of a proceSS machine to an 
overhead hoist transport System has therefore been amply 
described in the above description and in the appended 
drawings of FIGS. 5-8. 
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0042. While the present invention has been described in 
an illustrative manner, it should be understood that the 
terminology used is intended to be in a nature of words of 
description rather than of limitation. 
0.043 Furthermore, while the present invention has been 
described in terms of a preferred embodiment, it is to be 
appreciated that those skilled in the art will readily apply 
these teachings to other possible variations of the inventions. 
0044) The embodiment of the invention in which an 
exclusive property or privilege is claimed are defined as 
follows. 

What is claimed is: 
1. A method for aligning a cassette pod on the loadport of 

a process machine to an overhead hoist transport (OHT) 
System comprising the Steps of: 

marking a first Standard reference line on a floor to which 
said OHT system is aligned; 

aligning two plumb bobs at two points that are at least 5 
cm apart to Said first Standard reference line on Said 
floor with tips of said two plumb bobs suspended over 
and juxtaposed to Said floor; 

marking a Second Standard reference line by interconnect 
ing Said two plumb bobs at an elevation above Said 
cassette pod; and 

aligning a center line of Said cassette pod to Said Second 
Standard reference line. 

2. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of provid 
ing Said two plumb bobs that are connected by a String. 

3. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 2 further comprising the Step of marking 
Said Second Standard reference line by Said String. 

4. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of marking 
Said Second Standard reference line at an elevation above and 
juxtaposed to a top Surface of Said cassette pod. 

5. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of marking 
two center lines perpendicular to and interSecting each other 
on a top Surface of Said cassette pod and forming a center 
point. 

6. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 5 further comprising the Step of aligning 
Said center point to Said Second Standard reference line. 

7. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of aligning 
two plumb bobs at two points that are at least 10 cm apart. 

8. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of aligning 
two plumb bobs at two points that are apart by a distance that 
is at least a width of Said proceSS machine. 

9. A method for aligning a cassette pod on the loadport of 
a proceSS machine to an overhead hoist transport System 
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according to claim 1 further comprising the Step of marking 
Said first Standard reference line on a raised floor panel 
Situated in a clean room. 

10. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 1 further comprising the Step of provid 
ing said cassette pod in a front opening unified pod (FOUP). 

11. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport (OHT) 
System comprising the Steps of: 

marking a first Standard reference line on a floor to which 
said OHT system is aligned; 

providing two plumb bobs that are interconnected by a 
String, each at one of the two free ends of the String; 

aligning Said two plumb bobs at two points that are at least 
5 cm apart to Said first Standard reference line on Said 
floor with tips of said two plumb bobs suspended over 
and positioned juxtaposed to Said floor and with Said 
String positioned over Said cassette pod; 

marking a Second Standard reference line along Said 
String; and 

aligning a center line of Said cassette pod to Said Second 
Standard reference line. 

12. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of marking 
Said Second Standard reference line at an elevation above and 
juxtaposed to a top surface of said cassette pod. 

13. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of marking 
two center lines perpendicular to and interSecting each other 
on a top Surface of Said cassette pod and forming a center 
point. 

14. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 13 further comprising the Step of aligning 
Said center point to Said Second Standard reference line. 

15. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of aligning 
said two plumb bobs at two points that are at least 10 cm 
apart. 

16. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of aligning 
Said two plumb bobs at two points that are apart by a 
distance that is at least a width of Said process machine. 

17. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of marking 
Said first Standard reference line on a raised floor panel 
Situated in a clean room. 

18. A method for aligning a cassette pod on the loadport 
of a process machine to an overhead hoist transport System 
according to claim 11 further comprising the Step of pro 
Viding Said cassette pod in a front opening unified pod 
(FOUP). 


