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[57] ABSTRACT 
Apparatus and method are disclosed for providing the 
transfer of a semiconductor wafer from a ?rst to a sec 
ond location. The apparatus includes a transfer arm 
including a plurality of apertures to facilitate the attach 
ment of a bowed wafer, without breakage or frontside 
contact, to the transfer arm. The size, number and loca 
tion of the apertures may be determined in accordance 
with the size of the wafer, the amount of bow, as well as 
the type of bow (i.e., simple or complex). A plurality of 
?exible members may be disposed in a one-to-one rela 
tionship with the apertures and utilized to achieve a 
secure vacuum seal of the wafer to the transfer arm. 

8 Claims, 3 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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WAFER HANDLING APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to wafer handling appa 

ratus and method and, more particularly, to such appa 
ratus and method for handling semiconductor wafers 
exhibiting signi?cant bow. 

2. Description of the Prior Art 
During the processing of semiconductor wafers, 

some wafers may begin to exhibit warpage in the form 
of wafer bow, either simple (uniformly convex), com 
pound (skewed convex), or complex (a composite of 
concave and convex). In particular, dielectrically iso 
lated (DI) wafers may exhibit bow as a result of various 
processes utilized in forming the relatively thick 
polysilicon support layer (often referred to as a “han 
dle”). In subsequent processing operations, the wafers 
must often be transferred individually between a carrier 
and a vacuum chuck. A transfer member, often referred 
to as a “transfer arm” or “transfer ?nger”, may be uti 
lized to perform this task. In general, a transfer arm is 
attached to a selected wafer by a vacuum through a 
relatively large opening in the surface of the arm. An 
O-ring may surround the opening to cushion the attach 
ment and attempt to provide a vacuum seal. When uti 
lized with wafers exhibiting signi?cant bow (e.g., bow 
exceeding approximately 8 mils), an operator may be 
required to assist in the attachment, by forcing the 
wafer to lie ?at against the transfer arm. This process 
obviously has the potential to damage the wafer surface 
or, in the extreme, result in breaking the wafer. 

Therefore, a need remains for an improved method 
and apparatus for facilitating the transfer of bowed 
wafers. 

SUMMARY OF THE INVENTION 

The need remaining in the prior art is addressed by 
the present invention which relates to apparatus and 
method for handling wafers and, more particularly 
improved transfer arm apparatus and method for han 
dling bowed wafers. 

In accordance with an exemplary embodiment of the 
present invention, a transfer member comprises a vacu 
um-assisted transfer arm for contacting a selected wa 
fer. The surface of the arm is formed to include a plural 
ity of apertures which are connected to the vacuum 
source. Thus, upon activation of the vacuum, the wafer 
is drawn against the plurality of apertures so as to 
contact the transfer member. The utilization of a plural 
ity of such apertures allows for wafers with signi?cant 
bow (e.g., exceeding eight mils) to contact the transfer 
member without operator assistance. 
For a particular embodiment of the present invention, 

each aperture may be ?tted with a ?exible surround 
piece which extends outward to contact the non-?at 
wafer surface. The surround piece, in particular, may 
comprise a ?exible suction cup design such that once a 
vacuum is attained, the ?exible surround piece is de 
pressed so as to allow the wafer to be pulled against the 
?at reference of the transfer arm. 

It is an advantage of the present invention that a 
transfer arm may be designed to include any suitable 
number of such vacuum-assisted apertures, as a function 
of the overall wafer dimension and/ or expected wafer 
bow, for example. 
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2 
Other and further advantages of the present invention 

will become apparent during the course of the follow 
ing discussion and by reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

Referring now to the drawings, where like numerals 
represent like parts in several views: 
FIG. 1 is a cut-away view in perspective of an exem 

plary transfer arm formed in accordance with the pres 
ent invention; 
FIG. 2 is a simpli?ed top view of the transfer arm of 

FIG. 1; 
FIG. 3 contains a cut-away view in perspective of an 

alternative embodiment of the present invention; and 
FIGS. 4-6 illustrate the operation of an exemplary 

transfer arm of the present invention for providing at 
tachment of a bowed semiconductor wafer. 

DETAILED DESCRIPTION 

FIG. 1 contains a cut-away view in perspective, but 
not to scale, of an exemplary wafer transfer member 10 
formed in accordance with the teachings of the present 
invention. End region 12 of member 10, also referred to 
as transfer arm, is illustrated as including a plurality of 
apertures 14. As shown, apertures 14 are formed in top 
surface 16 of transfer arm 12 and coupled to a vacuum 
source (not shown). In operation of transfer arm 12, arm 
12 is moved in proximity to a selected wafer 18. The 
vacuum source is activated and wafer 18 is drawn 
toward top surface 16, as indicated by the arrows and 
shown in phantom in FIG. 1. 

In contrast to prior art arrangements (which utilized 
only a single, relatively large vacuum-assisted aperture 
to affect the attachment and often resulted indamage or 
breakage to wafers with signi?cant bow), the utilization 
of a plurality of apertures 14 in accordance with the 
teachings of the present invention allows for semicon 
ductor wafers with relatively large bow (e.g., in the 
range of approximately 4 to 30 mils) to be attached to 
top surface 16 of transfer arm 12 without operator as 
sistance. The spacing, number, and size of the apertures 
may be determined by the user so as to most effectively 
provide the attachment. For example, when being used 
with wafers exhibiting only simple bow of relatively 
small dimension 7/, as shown in FIG. 1, a transfer arm of 
the present invention may require only a pair of aper 
tures. In contrast, when used with wafers exhibiting 
complex bow of relatively large dimension A, as shown 
in FIG. 1, a transfer arm of the present invention may 
require a larger a number of apertures, disposed in a 
pattern which is capable of providing wafer attachment. 
FIG. 2 contains a top view of an exemplary transfer arm 
120 including four apertures 140 as may be required for 
utilization with wafers exhibiting complex bow. 
An alternative embodiment of the present invention is 

illustrated in FIG. 3, which shows a partial cut-away 
side view of an exemplary transfer arm 30 including a 
plurality of vacuum-assisted apertures 32. Additionally, 
arm 30 comprises a plurality of threaded screw mem 
bers 34, with a separate screw member disposed at each 
aperture. For the particular embodiment illustrated in 
FIG. 3, apertures 32 are formed as threaded apertures 
and screw members 34 include a ?at-head screw surface 
40 which functions as a ?at reference surface for the 
wafer during attachment. Screw 34 further comprises a 
central bore 42 to form a path for the vacuum. Further, 
screw members 34 include a ?exible member 44 dis 
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posed to surround the perimeter of bore 42 to provide a 
suction vacuum seal of a selected wafer (now shown) 
upon attachment. It is obvious that other suitable ar 
rangements may be utilized, for example, where the 
?exible member is directly attached to the surface of 
arm 30 in the vicinity of each aperture 32. 
FIGS. 4-6 illustrate in detail the action of an exem 

plary transfer arm during the process of attaching a 
bowed wafer to transfer member. Referring to FIG. 4, 
a wafer 36 exhibiting bow is ?rst placed over a transfer 
arm, such as transfer arm 30 discused above in associa 
tion with FIG. 3. Before the activation of the vacuum 
source, wafer 36 may rest upon the plurality of ?exible 
members 44, as shown in FIG. 4. As the vacuum source 
is turned on, ?exible members 44 (in particular, the 
outer members), begin to deform and allow a suction to 
form between central ?exible member 440 and wafer 36, 
as shown in FIG. 5. When all apertures have achieved 
a vacuum seal, ?exible members 44 are all deformed as 
shown in FIG. 6 and wafer 36 is positioned along the 
?at reference formed by surface 40 of member 34. 
We claim: 
1. Apparatus for providing transfer of a semiconduc 

tor wafer from a ?rst location, said apparatus including 
a transfer arm for attaching to said wafer, 

characterized in that 
the transfer arm comprises a top and a bottom major 

surface, with a vacuum port formed therebetween, 
said transfer arm including a plurality of vacuum 
assisted apertures for facilitating the attachment of 
a selected wafer to said transfer arm top major 
surface. 

2. Apparatus as de?ned in claim 1 wherein the trans 
fer arm further comprises ?exible means disposed 
within each aperture to provide a vacuum seal with the 
selected wafer upon attachment. 

3. Apparatus as de?ned in claim 2 wherein the plural 
ity of vacuum-assisted apertures includes threaded 
openings and the apparatus further comprises 

a plurality of ?exible members capable of being 40 one relationship with 
mated with said plurality of threaded apertures. 
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4 
4. Apparatus for providing transfer of a semiconduc 

tor wafer exhibiting bow, said apparatus including a 
transfer arm for attaching to said bowed wafer 

characterized in that 
the transfer arm comprises a top and a bottom major 

surface, with a vacuum port formed therebetween, 
said transfer arm including a plurality of vacuum 
assisted apertures for facilitating the attachment of 
a selected bowed wafer to said transfer arm top 
major surface. 

5. Apparatus as de?ned in claim 4 wherein said plu 
rality of vacuum-assisted apertures comprises a number 
of separate apertures suf?cient to provide attachment of 
a wafer with bow in the range of four to thirty mils. 

6. Apparatus as de?ned in claim 4 wherein the trans 
fer arm further comprises ?exible means disposed 
within each aperture to provide vacuum sealing of the 
selected bowed wafer upon attachment with said trans 
fer arm. 

7. A method of transferring a semiconductor wafer 
from a ?rst location to a second location, the method 
comprising the steps of: 

a) moving a transfer arm into the vicinity of a selected 
wafer, the transfer arm comprising a top and a 
bottom major surface with a vacuum port formed 
therebetween, said transfer arm including a plural 
ity of vacuum-assisted apertures; 

b) activating a vacuum source coupled to said trans 
fer arm vacuum port; 

0) attaching the selected wafer against the plurality of 
apertures; 

d) moving the transfer arm and attached wafer to the 
second location; and 

e) deactivating the vacuum source so as to release the 
selected wafer. 

8. The method according to claim 7 wherein in per 
forming step c), performing the further step of sealing 
the attaching of the wafer to the transfer arm, utilizing 
a plurality of ?exible members associated in a one-to 

the plurality of apertures. 
* * * * * 


