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SUBSTRATE CONTAINER, AND DOOR LOCKING MECHANISM THEREOF

Field

{0001] This disclosure relates to substrate containers. More specifically, this disclosure

relates to door locking mechanisms in substrate containers.

Background

[0002] A semiconductor device can be manufactured from a wafer substrate. The wafer
substrate, or simply wafer, undergoes a series of fabrication steps. For example, fabrication
steps can include, but are not limited to, material layer deposition, doping, etching, or
chemically or physically reacting material(s) of the substrate. One or more wafers can be
stored and transported in a substrate container, such as a front opening unified pod (“FOUP”),
before, during, or after fabrication. The substrate container can include a door that is
removable for accessing the interior of the substrate container. For example, the door can be
removed (e.g., opened) to allow for placing one or more wafers into the container and/or for
removing one or more of the wafers from the container. In some processes, the door may be
removed to access the wafers and apply a fabrication step to each of the wafer substrate

individually.

Summary

{0003] In an embodiment, a substrate container includes a shell and a door. The shell defines
an interior space and has an opening defined by a door frame. The door frame includes one or
more first latch sockets and one or more second latch sockets disposed on opposite sides of
the door frame. The door includes a first locking mechanism. The door configured to be
inserted in the opening of the shell and attached to the door frame by the first locking
mechanism. The first locking mechanism includes a first latch and a second latch. The first
latch includes a first latch tip rotatable to extend through a first side of the door. The second
latch includes a second latch tip rotatable to extend through a second side of the door. The
first latch tip has a width insertable into both the one or more first latch sockets and the one
or more second latch sockets. The second latch tip has a width insertable into the one or more
second latch sockets. The one or more first latch sockets have a first width that blocks the
second latch tip from being inserted into the one or more first latch sockets.

[0004] In an embodiment, a door for a substrate container includes a door housing including
a first side and a second side and a locking mechanism disposed in the door housing. The

locking mechanism is configured to attach the door in an opening of a shell of the substrate
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container via one or more first latch sockets and one or more second latch sockets disposed
on opposite sides of a door frame of the shell. The first locking mechanism includes a first
latch and a second latch. The first latch includes a first latch tip that is configured to rotate to
extend through the first side of the door housing. The second latch includes a second latch tip
that is configured to rotate to extend through the second side of the door housing. The first
latch tip has a width configured to be inserted into the one or more first latch openings. The
second latch tip has a width insertable into the one or more second latch sockets. The first
latch sockets including a width that blocks the second latch tip from being inserted into the
one or more first latch sockets.

[0005] In an embodiment, a method is directed to closing a substrate container. The method
includes inserting a door into an opening of the substrate container. The substrate container
includes a shell defining an interior space. The shell includes the opening defined by a door
frame that includes one or more first latch sockets and one or more second latch sockets. The
door includes a first locking mechanism with a first latch and a second latch. The method also
includes adjusting the first locking mechanism from an unlocked position to a locked
position. The adjusting includes rotating a first latch tip of the first latch to extend through a
first side of the door and rotating a second latch tip of the second latch to extend through a
second side of the door. In a first orientation of the door in the opening, the adjusting is
configured to insert the first latch tip into the one or more first latch sockets and insert the
second latch tip into the one or more second latch sockets. In a second orientation of the door
in the opening, the adjusting is configured to have a first width of the one or more first latch
sockets block the second latch tip from being inserted into the one or more first latch sockets,

which blocks the first locking mechanism from achieving the locked position.

Drawings

[0006] Figure 1 is a front perspective view of an embodiment of a substrate container.
[0007] Figure 2 is a prospective view of the substrate container in Figure 1 when open,
according to an embodiment.

[0008] Figure 3 is a side view of the substrate container in Figure 1, according to an
embodiment.

[0009] Figure 4A is a cross-sectional view of the substrate container in Figure 3 when
locked, according to an embodiment.

[0010] Figure 4B is the cross-sectional view of the substrate container in Figure 3 when

unlocked, according to an embodiment.
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[0011] Figure SA is a partial cross-sectional view of the substrate container in Figure 4A,
according to an embodiment.

[0012] Figure 5B is a partial cross-sectional view of the substrate container in Figure 4B,
according to an embodiment.

{0013] Figure 6 is an enlarged view of area A in Figure 4A, according to an embodiment.
[0014] Figure 7 is an enlarge view of area B in Figure 4B, according to an embodiment.
[0015] Figure 8 is the cross-sectional view of the substrate container in Figure 4B with a door
in a rotated orientation, according to an embodiment.

[0016] Figure 9 is a cross-sectional view of a blocked latch tip insertion when attempting to
lock the substrate container with the door in the rotated orientation in Figure 8, according to
an embodiment.

[0017] Figure 10 is a block flow diagram of an embodiment of a method of closing a
substrate container.

[0018] Like numbers represent like features.

Detailed Description

[0019] Substrates in the form of wafers can be processed to form semiconductor devices. A
substrate container is a container for carrying the substrates during processing. The substrates
can be stored within a substrate container before and during the different process steps. The
substrate container is accessed through an opening of the substrate container. The substrate
container may be, for example, a front opening unified pod (FOUP).

{0020] The substrate container can include a door that is inserted into the opening. The door
can be configured to inserted into the opening in multiple orientations. For example, the
shape of the door allows for the door to be insertable in multiple orientations can also provide
the door with improved sealing of the opening. Embodiments described herein can provide
the door with a locking mechanism that does not lock when the door is not in the desired
orientation. For example, the locking mechanism not being able to lock can indicate to a user
and/or automated attachment that the door is inserted in an incorrect orientation.

[0021] Figures 1 and 2 show an embodiment of a substrate container 1. The substrate
container 1 includes a shell 10 and a door 50. Figure 1 is a front perspective view of the
substrate container 1 with the door 50 inserted (e.g., closed). Figure 2 is a prospective view of
the substrate container with the door 50 removed (e.g., opened). The shell 10 includes an
opening 12 (shown in Figure 2). As shown in Figure 1, the door 50 is received within the

opening 12 of the shell 10, blocking the opening 12.



WO 2024/254012 PCT/US2024/032308

[0022] Figure 2 illustrates the substrate container 1 with the door 50 removed (e.g., opened).
As shown in Figure 2, the substrate container 1 includes an interior space 2, in which
substrates (not shown) are stored. The interior space 2 of the substrate container is defined by
the shell 10. The door 50 is received in the shell 10 by inserting the door 50 into the opening
12 in the shell 10. As shown in the illustrated embodiment, the substrate container 1 can be a
front opening unified pod (“FOUP”). For example, the opening 12 can be a front opening in
the shell 10 and the door 50 can be a front door of the substrate container 1.

[0023] The door 50 includes one or more locking mechanisms 60A, 60B (e.g., shown in
Figure 4A) configured to attach the door 50 to the shell 10. For example, the one or more
locking mechanisms 60A, 60B are configured to prevent accidental removal of the door 50
from the shell 10. The substrate container 1 can be opened by unlocking of the one or more
locking mechanism(s) 60A, 60B of the door 50 and then moving (e.g., opening, removing)
the door 50 from the opening 12. The door is shown in Figure 2 with the locking mechanisms
60A, 60B in a locked position for illustrative purposes. It should be appreciated that the door
50 would be in the unlocked position to be removed from the shell 10. The door 50 can
include one or more key holes 51 that allow for operating the locking mechanism(s) 60. For
example, a load port key (not shown) can be inserted into each key hole 51 and then turned to
unlock the locking mechanisms 60A, 60B. The one or more locking mechanisms 60A, 60B
are discussed in more detail below.

[0024] As further shown in Figure 2, the shell 10 includes a first side wall 14, a second side
wall 16, a top wall 18, and a bottom wall 20, and a rear wall 22. The first side wall 14 is
opposite to the second side wall 16, and the top wall 18 is opposite the bottom wall 20. The
first side wall 14 can be referred to as the left side while the second side wall 16 can be
referred to as the right side. The top wall 18 and bottom wall 20 each extend between the first
side wall 14 and the second side wall 16.

[0025] The substrate container 1 can include an equipment hookup 6 on the top wall 18 of the
shell 10. In an embodiment, the equipment hookup 6 allows a standard automated attachment
(not shown) for moving the substrate container 1, such as but not limited to an automated
arm, to be connected to the substrate container 1. For example, the automated arm may be
used to move the substrate container 1 between different processing equipment. In an
embodiment, the substrate container 1 may include one or more handles to allow a user (e.g.,
a technician, etc.) to manually move the substrate container 1.

[0026] The substrate container 1 can include a plurality of shelves 4 for holding substrates

(not shown) in the interior space 2. The portions of the shelves 4 on the second side wall 16
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are obscured in Figure 2, which have a similar configuration to the portions on the shelves 4
on the first side wall 14 (e.g., slots in the substrate container 1). The shelves 4 are sized to
each hold a substrate (not shown) within the interior space 2. For example, the shelves 4 in an
embodiment are sized to hold a specific size of substrate (e.g., 150 mm wafers, 200 mm
wafers, etc.).

{0027] The shell 10 includes a door frame 30 that defines the opening 12 in the shell 10. The
door frame 30 is formed by the first side wall 14, the second side wall 16, the top wall 18,
and the bottom wall 20 of the shell 10. For example, the first side wall 14, the second side
wall 16, the top wall 18, and the bottom wall 20 each have an end portion 28A, 28B, 28C,
28D (e.g., each have a front portion) that is adjacent to opening 12 in the shell 10. The end
portions 28A, 28B, 28C, 28D of the walls 14, 16, 18, 20 form the door frame 30.

[0028] The door frame 30 includes one or more first latch sockets 32A1, 32A> (e.g., shown in
Figure 4A) and one or more second latch sockets 32B1, 32B2. A socket refers to an opening
formed in the shell 10 that is configured to receive a latch tip from the door 50 and prevents
removal of the door 50 from the shell 10 while the latch tip is disposed in said opening. For
example, the opening may be in the form of, but is not limited to, a slot, a pocket, or the like
formed in the shell 10. The first latch socket(s) 32A1, 32A; are disposed on an opposite side
of the door frame 30 to the second latch socket(s) 32A1, 32A». In the illustrated embodiment,
the door frame 30 includes first latch sockets 32A1, 32A> (e.g., shown in Figure 4A) and
second latch sockets 32B1, 32B>. As shown in Figure 1, the first latch sockets 32A1, 32A; and
the second latch sockets 32B1, 32B: are located on opposing sides of the door frame 30. For
example, the first latch sockets 32A1, 32A; are located on the top wall 18 and the second
latch sockets 32B1, 32B- are located in the bottom wall 20. The first latch sockets 32A1, 32A»
and the second latch sockets 32B1, 32B; are disposed along a parameter edge of the door
frame 30 (e.g., located on edges that extend to the opening 12).

[0029] The locking mechanisms 60A, 60B, when in the locked position, are engaged with the
first latch sockets 32A1, 32A: and the second latch sockets 32B+, 32B; to prevent removal of
the door 50 from the opening 12 in the shell 10. The first locking mechanism 60A in the
locked position is engaged with a first one of the first latch sockets 32A; and a first one of the
first latch sockets 32A1. The second locking mechanism 60B in the locked position is
engaged with a second one of the first latch sockets 32A2 and a second one of the second
latch sockets 32Bo.

[0030] Figure 3 is a side view of the substrate container 1 in Figure 1, according to an

embodiment. Figures 4A and 4B are each a cross-sectional view of the substrate container 1,
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according to an embodiment. The cross-sectional view in both of Figures 4A and 4B is along
the line indicated in Figure 3. Figure 4A shows the first locking mechanism 60A of the door
50 1in a locked position. Figure 4B shows the first locking mechanism 60A of the door 50 in
the unlocked position.

{0031] The door 50 includes a door housing 52 that defines an internal space 54 of the door
50. Figure 4 shows the internal space 54 of the door 50. The door housing 10 separates the
internal space 54 of the door 50 from the internal space 2 of the shell 10 in which the wafers
are stored. The locking mechanisms 60A, 60B are disposed within the door housing 52 in the
internal space 54 of the door 50. Each locking mechanism 60A, 60B is configured to be
moved between the locked position and the unlocked position. The door 50 (e.g., in Figures 1
and 4A) is configured to seal the opening 12 of substrate container 1. For example, the seal
between the door 50 and the shell 10 is configured to prevent entry of containments (e.g.,
dust, moisture, air, or the like) into the internal space 2 through the opening 12.

[0032] The door 50 includes a first side 56A, a second side 56B, a third side 56C, and a
fourth side 56D. As shown in Figure 4A, the sides 56A, 56B, 56C, 56D can each be a
sidewall of the door housing 52 of the door 50. As shown in Figure 4, the first side S6A and
the second side 56B are opposite sides of the door 50. For example, the first side 56A, the
second side 56B, the third side 56C, and the fourth side 56D can each be a sidewall of the
door housing 52 of the door 50. As shown in Figure 4, in the locked position, the first side
S6A of the door 50 faces the top wall 18 of the shell 10 and the second side 56B of the door 6
faces the bottom wall 18 of the shell 10. In the locked positon, the third side 56C of the door
50 faces the first side wall 14 of the shell 10, and the fourth side 56D of the door 50 faces the
second side wall 16 of the shell 10.

[0033] In the illustrated embodiment, the door 50 includes a first locking mechanism 60A
and a second locking mechanism 60B. It should be appreciated that the door 50 of the
substrate container 1 in an embodiment may include a different number of locking
mechanisms than two. For example, the door 50 in an embodiment may include a one locking
mechanism, three locking mechanisms, or more than three locking mechanisms. In an
embodiment, the door 50 may include a single locking mechanism 60A. In such an
embodiment, the door frame 30 may include a single first latch socket 34A; and a single
second latch socket 34B; for the single locking mechanism 60A.

{0034] As shown in Figure 4A, the first locking mechanism 60A includes a first latch 70A
and a second latch 70B. The first latch 70A includes a first latch tip 80A. The second latch
70B includes a second latch tip 80B. The first locking mechanism 60A is configured move
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between the unlocked position (shown in Figure 4B) and the locked position (shown in
Figure 4A).

[0035] In the illustrated embodiment, the first locking mechanism 60A includes a rotatable
cam 62A that is rotatable to move the first locking mechanism 60A between the locked
position and the unlocked position. For example, the rotatable cam 62A can be rotated by a
load port key (not shown) via the respective key hole 51 (shown in Figures 1 and 2) formed
in the door housing 52. The rotatable cam 62A is coupled to both the first latch 70A and the
second latch 70B. For example, the rotatable cam 62A can be separately coupled to each of
the first latch 70A and the second latch 80B. The rotatable cam 62A is configured to be
operated and rotated using an external tool (e.g., by a user, by an automated attachment, etc.).
The rotatable cam 62A is rotatable within the door 50 (e.g., rotatable relative to the door
housing 52). The rotatable cam 62A is configured so that the rotation of the rotatable cam
62A causes rotation of the first latch tip 80A of the first latch 70A and rotation of the second
latch tip 80B of the second latch 70B.

[0036] The first latch 70A includes a first arm 72A that couples the rotatable cam 62A to the
first latch tip 80A such that the rotation of the rotatable cam 62A causes the rotation of the
first latch tip 80A. The second latch 70B includes a second arm 72B that couples the rotatable
cam 62A to the second latch tip 80B such that the rotation of the rotatable cam 62A causes
the rotation of the second latch tip 80B. For example, each arm 72A, 72B is coupled to the
rotatable cam 62A and to its respective latch tip 80A, 80B such that the rotation of the
rotatable cam 62A moves each arm 72A, 72B in a linear direction (e.g., relative to the door
housing 52), and the linear movement of each arm 72A, 72B moves its respective latch tip
80A, 80B to rotate and extend out of the door housing 52. The rotation of the latch tips 80A,
80B is discussed in more detail below.

[0037] Locking of the first locking mechanism 60A (e.g., moving the locking mechanism
from the unlocked position in Figure 4B to the locked position in Figure 4A) rotates the first
latch tip 80A to extend through the first side S6A of the door 50 and rotates the second latch
tip 80B to extend through the second side 56B of the door 50. The first latch tip 80A 1is
rotated to extend through the first side S6A into the first latch socket 32A1 in the shell 10, and
the second latch tip 80B is rotated to extend through the second side 56B into the second
latch socket 32B; in the shell 10. As shown in Figure 4A, in the locked position, the first
latch tip 80A is disposed in the first latch socket 32A; of the shell 10 and the second latch tip
80B is disposed in the second latch socket 32B; of the shell 10.
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[0038] Unlocking of the first locking mechanism 60A (e.g., moving the locking mechanism
from the locked position in Figure 4A to the unlocked position in Figure 4B) rotates the first
latch tip 80A to retract through the first side 56A of the door 50 and rotates the second latch
tip 80B to extend through the second side 56B of the door 50. The first latch tip 80A 1is
retracted through the first side S6A and within the door housing 52. The second latch tip 80B
is retracted through the second side 56B and within the door housing 52. As shown in Figure
4B, in the unlocked position, the first latch tip 80A is disposed in the internal space 54 of the
door 50 and the second latch tip 80B is disposed in the internal space 54 of the door 50.
{0039] When present, the second locking mechanism 60B can have a similar configuration to
the first locking mechanism 60A. For example, the second locking mechanism 60B may
include a second rotatable cam 62B, a third latch 80C with a third latch arm 72C and a third
latch tip 80C, and a fourth latch 80C with a fourth latch arm 72D and a fourth latch tip 80D,
similar to the first locking mechanism 60A. For example, the third latch tip 80C in the door
50 rotates to extend through the first side S6A of the door 50 (e.g., to be disposed in a second
one of the first latch sockets 32Az) and the fourth latch tip 80D in the door 50 rotates to
extend through the second side 56B of the door 50 (e.g., to be disposed in a second one of the
second latch sockets 32B>), in a similar manner to the first and second latch tips 80A, 80B of
the first locking mechanism 80A.

{0040] Figures SA and 5B are a cross sectional views of the first latch 70A, according to an
embodiment. The cross-sectional view in Figures SA is indicated in Figure 4A. The cross-
sectional view in Figure 5B is indicated in Figure 4B. Figure SA shows the first latch tip 80A
when the first locking mechanism 60A of the door 50 is in the locked position. Figure 5B
shows the first latch tip 80A when the first locking mechanism 60A of the door 50 is in the
unlocked position.

[0041] The first latch tip 80A includes an engagement member 82A and a pivot member
84A. The engagement member 82A and the pivot member 84A extend in different directions
(e.g., each have a length that extends in different direction than the length of the other
member). The door 50 includes an opening 58A for the first latch tip 80A. As shown in
Figures SA and 5B, the opening 58A 1is in the first side S6A of the door housing 52. The
rotation of the first latch tip 80A moves the engagement member §2A to extend through the
opening 58A in the first side 56A of the door 50. In the locked position, the engagement
member §2A is disposed in the first latch socket 32A of the shell 10.

[0042] As discussed above, the first arm 72A is configured to move linearly in and along a

first direction D). The first latch tip 80A is rotatably coupled to the first arm 72A. For
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example, the first arm 72A can be rotationally coupled to a shaft 86A of the first latch tip
80A. The engagement member 82A and the pivot member 84A of the first latch tip 80A each
extend in different directions from the shaft 86A of the first latch tip 80A. The movement of
the first arm 72A also moves the first latch tip 80A in the first direction D1 (e.g., the first latch
tip 80A 1is coupled to the first arm 72A such that the first latch tip 80A moves along with the
first arm 72A).

[0043] The movement of the first latch tip 80A pushes the pivot member 84A against an
inner surface 59A of the door 50 (e.g., an inner surface 59A of the first side S6A of the
housing 52) which causes the rotation of the first latch tip 80A. The contact of the pivot
member 84 A against the inner surface S9A causes the movement of the first latch tip 80A in
direction D to also cause the rotation of the first latch tip 80A. The first latch tip 80A rotates
relative to the first arm 72A and the housing 52.

[0044] The second arm 72B and second latch tip 80B of the second latch 70B can have a
similar configuration and movement to the first arm 72A and the first latch tip 80A of the
first latch 70A, except for moving in an opposite direction from the first arm 72A. For
example, the second arm 72B moves in an opposite direction (e.g., opposite direction to the
first direction D1 when being locked). The second latch tip 80B also rotates and extends
through an opening in the second side 56B of the door 50.

{0045] Figure 6 is an enlarged view of area A in Figure 4A, according to an embodiment.
Figure 7 is an enlarged view of the area B in Figure 4A. Figure 6 shows an enlarged view of
the engagement between the first latch 70A of the door 50 and the first latch socket 32A; of
the shell 10. Figure 7 shows an enlarged view of the engagement between the second latch
70B of the door 50 and the second latch socket 32B; of the shell 10. Figure 7 shows an
enlarged view of the engagement between the second latch 70B of the door 50 and the first
latch socket 32A1 of the shell 10.

[0046] As shown in Figure 7, the second latch socket 32B; of the shell 10 has a width Ws».
As shown in Figure 6, the first latch socket 32A; of the shell 10 has a width Ws;. The width
Wit of the first latch socket 32A is shorter than the width W3 of the second latch socket
32B1. As shown in Figure 6, the door frame 30 includes a pair of ribs 34 disposed in the first
latch socket 32A1. The width Ws; of the first latch socket 32A1 is defined by the ribs 34. In
another embodiment, the first latch socket 32A1 may contain a single rib 34 that defines the
width Wy of the first latch socket 32A1. In another embodiment, the latch socket 32A1 may
be formed to have the width Ws; without any ribs 34. For example, the width Ws; of the first
latch socket 32A1 can be defined by the endwalls 36A that form and define the latch socket
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32A1 (e.g., the width Ws; can be the entire width of the first latch socket 32A; as formed in
the door frame 30). For example, width of each latch socket extends in a length direction of
the door frame 30 (e.g., in a direction perpendicular to the insertion direction of the door 5,
parallel to the perimeter of the opening 12).

[0047] As shown in Figure 7, the width Ws> of the second latch socket 32B; is longer than
the width Ws; of the first latch socket 32A1. The width Wiz of the second latch socket 32B; is
be defined by the endwalls 36B that form and define the latch socket 32A; (e.g., the width
Ws2 is the entire width of the second latch socket 32B; as formed in the door frame 30). In
another embodiment, the door frame 30 may include one or more ribs to form the relatively
longer width Wi of the second latch socket 32.

[0048] The first latch tip 80A has a width Wiri. The width Wyt of the first latch tip 80A is
insertable into the first latch socket 32A;. The width Wit of the first latch tip 80A is also
insertable into the second latch socket 32B1. For example, the width Wrr: of the first latch tip
80A 1is equal to or shorter than both the width Wi of the first latch socket 32A and the width
Wit of the second latch socket 32B1. The end of the first latch tip 80A also has a shape that
allows the first latch tip 80A to be insertable into both the first latch socket 32A and the
second latch socket 32B1. For example, the width Wit of the first latch tip 80A is a width of
the engagement member 82A of the first latch tip 32A;. The width Wit can be a width of the
endmost surface 88A of the first latch tip 80A (e.g., the width Wy is of an endmost surface
88A of the engagement member 82A of the first latch tip 80A).

[0049] The second latch tip 80B has a width Wrt2. The width Wit of the second latch tip
80B is insertable into the second latch socket 32B1. The width Witz of the second latch tip
80B blocks the second latch tip 80B from being insertable into the second latch socket 32B;.
For example, the width WLt of the second latch tip 80B is equal to or shorter than both the
width Ws3 of the second latch socket 32B1 and is greater than the width W2 of the second
latch socket 32B;1. For example, the width Wrr2 of the second latch tip 80B is a width of the
engagement member 82B of the second latch tip 80B. The width Wrr2 can be a width of the
endmost surface 88B of the second latch tip 80B (e.g., the width Wir2 of an endmost surface
88B of the engagement member 82B of the second latch tip 80B).

[0050] The latch tips 80C, 80D and in the second locking mechanism 60B can have a similar
configuration as described above for the latch tips 80A, 80B of the first locking mechanism
60A. The first slot 32A> and second latch socket 32B» engaged by latch tips 80C, 80D of the
second locking mechanism 60B can have a similar configuration as described above for the

first slot 3241 and the second latch socket 321 engaged by the latch tips 80A, 80B of the first
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locking mechanism 60A. For example, the third latch tip 80C can have a width (e.g., have
width W) that is shorter than a width of the fourth latch tip 80C (e.g., have width Wrr2), as
shown in Figures 4A and 4B. For example, the first latch socket 3242 can have a width (e.g.,
have width Wsy) that is shorter than a width of the of the second latch socket 32B2 (e.g., have
width Ws»), as shown in Figure 4A. In an embodiment, the shell 10 may include one or two
ribs (e.g., similar to rib 34) disposed in the first latch socket 324> that define the width of the
first latch socket 32a2.

[0051] Figures 4A and 4B show the door 50 inserted into the door frame 30 in a first
orientation. The door 50 is configured to be insertable into the door frame 30 in the first
orientation and in a second orientation. Figure 8 is a cross-sectional view of the substrate
container 1 with the door 50 inserted in the second orientation, according to an embodiment.
The cross-sectional view in Figure 8 is the same as in Figure 4B, except for the orientation of
the door 50. For example, the door 50 may have the same positon within the door frame 30 in
the first orientation and in the second orientation (e.g., the door 50 is seated in the door frame
30 in a same manner in both the first orientation and the second orientation).

[0052] In Figure 8, the door 50 is inverted (e.g., upside down) in the second orientation
relative to the first orientation. The door 50 in the second orientation is rotated by 180
degrees relative to the door 50 in the second orientation of the door 50. For example, in the
second position, the first side S6A of the door 50 faces downwards (e.g., faces the bottom
wall 20 of the shell 10) and the second side 56B of the door 50 faces upwards (e.g., faces the
top side 18 of the shell 10).

[0053] As shown in Figure 8, in the second orientation, the first latch tip 80A can be aligned
with second latch socket 32B>, and the second latch tip 80B is aligned with first latch socket
32A:. In the illustrated embodiment, the first latch tip 80A is aligned with the second one of
second latch sockets 32B: and the second latch tip 80B is aligned with the second one of the
first latch sockets 32As. For the second locking mechanism 60B, the third latch tip 80C is
aligned with the first one of the second latch sockets 32B1 and the fourth latch tip 80C is
aligned with the first one of the first latch sockets 32A;.

[0054] Figure 8 shows the first locking mechanism 60A in the unlocked position. The second
latch tip 80B is configured to prevent the first locking mechanism 60A from being moved
into the locked position. When the first locking mechanism 60A is moved from the unlocked
position, the second latch tip 80B is blocked from entering the first latch socket 32A». The
width of the first latch socket 32Az (e.g., width WS») blocks insertion of the second latch tip
80B into the first latch socket 32A». In the illustrated embodiment, the second latch tip 80B is
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blocked from being inserted into the first latch socket 32A: by the ribs in the first latch socket
32A; (e.g., ribs 34). In an embodiment, the second latch tip 80B can be blocked from being
inserted into the first latch socket 32A; by at least one of arib (e.g., rib 34) and an endwall
36A of the first latch socket 32A». The blocking of the insertion of the second latch tip 80B
into the first latch socket 32A: prevents the locking of the first locking mechanism 60A (e.g.,
prevents the first locking mechanism 60A from being moved into the locked position, blocks
the first locking mechanism 60A from achieving the locked positon) when the door 50 is in
the second orientation.

[0055] As shown in Figure 8, the width Wyt of the first latch tip 80A is insertable into the
second latch socket 32B». The first latch tip 80A is also aligned with the second latch socket
32B:> in the second orientation. The blocking of the insertion of the second latch tip 80B into
the first latch socket 32A2; restricts the first latch tip 80A from being inserted into the second
latch socket 32B:. For example, the first latch 70A and the second latch 70B are both
actuated by the rotatable cam 62A. The blocked insertion/movement of the second latch tip
80B into the first latch socket 32A: prevents further rotation of the rotatable cam 62A which
restricts further rotation/extension of the first latch tip 80A towards/into the second latch
socket 32Bo.

[0056] As discussed above, the door 50 in an embodiment may include a single locking
mechanism 60A. In such an embodiment, the rotation of the door 50 between the first and
second orientations may rotate a first locking mechanism 60A without moving its general
positon within the door 50. In such an embodiment, in the second orientation, the first latch
tip 80A can align with the second latch socket 32B; and the second latch tip 80B can align
with the first latch socket 32A;. The width WS of the first latch socket 32A; blocks the
insertion of the second latch tip 80B into the first latch socket 32A1.

[0057] Figure 9 is a partial cross-sectional view of the second latch tip 80B in the inverted
inserted door 50 being blocked from being inserted into the shell 10, according to an
embodiment. In Figure 9, the locking mechanism 60A is in an intermediate position between
the unlocked position and the locked position. For example, the intermediate positon occurs
when the locking mechanism 60A is being moved from the unlocked position to the locked
position.

[0058] As shown in Figure 9, the second latch tip 80B contacts the ribs 34 which blocks the
second latch tip 80B from being inserted into the first latch socket 32A.. The relatively larger
width WL of the second latch tip 80B prevents the second latch tip 80B from being inserted
into the first latch slot 32A. As shown in Figure 9, the blocking of the second latch tip 80B
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refers to blocking of the second latch tip 80B from being significantly inserted into the first
latch socket 32A.. For example, the end of the second latch tip 80B may still be minimally
inserted into the first latch socket 32A.. The second latch tip 80B is blocked from being
inserted into the first latch socket 32A: to a degree (e.g., depth) that the second latch tip 80B
does not engage with the first latch socket 32A». In an embodiment, the at least one rib 34
and/or endwall 36A of the first latch slot 32A> may be formed (e.g., sized) to prevent any
insertion of the second latch tip 80B into the first latch slot 32A..

[0059] In the intermediate position of the locking mechanism 60A, the first latch tip 80A is
not blocked from being inserted into the second latch socket 32B;. In the intermediate
position, nothing in the second socket slot 32B2 blocks the first latch tip 80A from being
inserted (e.g., the first latch tip 80A is not contacting a rib and is not contacting an endwall of
second socket 32B2 that would block insertion of the first latch tip 80A). For example, the
first latch tip 80A in the intermediate position may be partially inserted as similarly discussed
with the second latch tip 80B. The contact of the second latch tip 80B prevents further
movement of the locking mechanism 60A towards the locked position (e.g., further rotation
of the rotatable cam 62), such that the locking mechanism 60A is preventing from reaching
the locked positon. This prevents insertion and engagement of the first latch tip 80A with the
second latch slot 32B».

[0060] Figure 10 is a block for diagram of a method 1000 of closing a substrate container.
For example, method 1000 may be used to close the open substrate container 1 in Figure 2.
The substrate container includes a shell (e.g., shell 10) and a door (e.g., door 50), and the
door includes a first locking mechanism (e.g., first locking mechanism 60). The method 1000
starts at 1010.

[0061] At 1010, the door is inserted into an opening (e.g., opening 12) of the substrate
container. The shell includes a door frame (e.g., door frame 30) that defines the opening. The
door frame includes one or more first latch sockets (e.g., first latch socket 32A1, first latch
socket 32A,) and one or more second latch sockets (e.g., second latch socket 32B1, second
latch socket 32B2). The method 1000 then proceeds to 1020.

{0062] At 1020, the first locking mechanism is adjusted from an unlocked position to a
locked position. For example, the adjusting at 1020 includes moving the first locking
mechanism from the unlocked position towards the locked positon. The first locking
mechanism includes a first latch (e.g., first latch 70A) and a second latch (e.g., second latch
80A). The adjusting of the locking mechanism at 1020 includes rotating a first latch tip (e.g.,
first latch tip 80A) of the first latch to extend through a first side (e.g., first side 56A) of the
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door. The adjusting of the locking mechanism at 1020 includes rotating a second latch tip of
the second latch to extend through a second side (e.g., second side 56B) of the door.

[0063] For a first orientation of the door in the opening (e.g., orientation of the door 50 as
shown in Figure 4B), the adjusting of the locking mechanism at 1020 is configured to insert
the first latch tip into the one or more first latch sockets (e.g., into first latch socket 32A1, into
first latch socket 32A») and insert the second latch tip into the second latch socket (e.g., into
second latch socket 32B 1, into second latch socket 32B5). For example, this results in the
locking mechanism achieving the locked position.

{0064] For a second orientation of the door in the opening, the adjusting of the locking
mechanism at 1020 is configured to have a width (e.g., width Ws1) of the one or more first
latch sockets (e.g., of first latch socket 32A, of first latch socket 32A>) block insertion of the
second latch tip into the one or more first latch sockets. For example, the blocking of the
insertion of the second latch into the first latch socket blocks (e.g., prevents) the locking
mechanism from achieving the locked position.

[0065] It should be appreciated that the method 1000 in an embodiment may be modified to
include features as shown and/or discussed for the substrate container in Figures 1 — 9. For
example, the adjusting of the locking mechanism at 1010 may include rotating of a rotatable

cam (e.g., first rotatable cam 62A) of the first locking mechanism.

[0066] Aspects:
[0067] Any of Aspects 1 — 12 can be combined with any of aspects 13 — 20, and any of

Aspects 13 — 18 can be combined with any of Aspects 19 and 20.

[0068] Aspect 1. A substrate container comprising: a shell defining an interior space, the
shell having an opening defined by a door frame, the door frame including one or more first
latch sockets and one or more second latch sockets disposed on opposite sides of the door
frame; and a door including a first locking mechanism, the door configured to be inserted in
the opening of the shell and attached to the door frame by the first locking mechanism, the
first locking mechanism including: a first latch with a first latch tip rotatable to extend
through a first side of the door, the first latch tip having a width insertable into both the one
or more first latch sockets and the one or more second latch sockets, and a second latch with
a second latch tip rotatable to extend through a second side of the door, the second latch tip
having a width insertable into the one or more second latch sockets, the one or more first
latch sockets having a first width that blocks the second latch tip from being inserted into the

one or more first latch sockets.
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[0069] Aspect 2. The substrate container of Aspect 1, wherein a first one of the one or more
first latch sockets has the first width that is shorter than a width of a first one of the one or
more second latch sockets.

[0070] Aspect 3. The substrate container of Aspect 2, wherein the door frame includes one or
more ribs disposed in the first one of the one or more first latch sockets, the first width of the
first one of the one or more first latch sockets is defined by the one or more ribs, and the one
or more ribs being configured to block insertion of the second latch tip into the first one of
the one or more first latch sockets by the second latch tip contacting the one or more ribs.
[0071] Aspect 4. The substrate container of any one of Aspects 1 — 3, wherein the blocking of
the insertion of the second latch tip into the one or more first latch sockets restricts the first
latch tip from being inserted into the one or more second latch sockets.

[0072] Aspect 5. The substrate container of any one of Aspects 1 — 4, wherein the width of
the first latch tip is a width of an end surface of the first latch tip, and the width of the second
latch tip is a width of an end surface of the second latch tip.

[0073] Aspect 6. The substrate container of any one of Aspects 1 — 5, wherein the door is
configured to be insertable into the door frame in a first orientation and in a second
orientation, the door in the second orientation being rotated by 180 degrees relative to the
first orientation, and the door configured to be attached to the door frame by the first locking
mechanism in the first orientation.

[0074] Aspect 7. The substrate container of Aspect 6, wherein in the second orientation,
insertion of the second latch tip into a first one of the one or more first latch sockets is
blocked by the second latch tip contacting at least one of a rib and an endwall of the first one
of the one or more first latch sockets.

[0075] Aspect 8. The substrate container of any one of Aspects 1 — 7, wherein the width of
the first latch tip of the first locking mechanism is insertable into both a first one of the one or
more first latch sockets and a first one of the one or more second latch sockets, the width of
the second latch tip of the first locking mechanism is insertable into a first one of the one or
more second latch sockets, the door includes a second locking mechanism having: a third
latch with a third latch tip rotatable to extend through the first side of the door, the third latch
tip having a width insertable into both a second one of the one or more first latch sockets and
a second one of the one or more second latch sockets, and a fourth latch with a fourth latch
tip rotatable to extend through the second side of the door, the fourth latch tip having a width
insertable into the second one of the one or more second latch sockets, the first width is a

width of the second one of the first latch sockets, and a second width of the first one of first
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latch sockets blocks the fourth latch tip from being inserted into the first one of the first latch
sockets.

[0076] Aspect 9. The substrate container of any one of Aspects 1 — 8, wherein the first latch
tip includes an engagement member and a pivot member that extend in different directions,
the engagement member having the width of the first latch tip, and rotation of the first latch
tip moves the engagement member to extend through an opening in the first side of the door.
[0077] Aspect 10. The substrate container of Aspect 9, wherein the pivot member being
configured to be pushed against an inner surface of the door causing the rotation of the first
latch tip.

[0078] Aspect 11. The substrate container of any one of Aspects 1 — 10, wherein the locking
mechanism includes a rotatable cam, the first latch includes a first arm coupling the rotatable
cam to the first latch tip, and the second latch includes a second arm coupling the rotatable
cam to the second latch tip, such that rotation of the rotatable cam causes rotation of each of
the first latch tip and the second latch tip.

[0079] Aspect 12. The substrate container of any one of Aspects 1 — 11, wherein the substrate
container is a front opening unified pod.

[0080] Aspect 13. A door for a substrate container, the door comprising: a door housing
including a first side and a second side; and a locking mechanism disposed in the door
housing and configured to attach the door in an opening of a shell of the substrate container
via one or more first latch sockets and one or more second latch sockets disposed on opposite
sides of a door frame of the shell, the first locking mechanism including: a first latch with a
first latch tip configured to rotate to extend through the first side of the door housing, the first
latch tip having a width configured to be inserted into the one or more first latch openings,
and a second latch with a second latch tip configured to rotate to extend through the second
side of the door housing, the second latch tip having a width insertable into the one or more
second latch sockets, a first one of the one or more first latch sockets having a width that
blocks the second latch tip from being inserted into the one or more first latch sockets.

[0081] Aspect 14. The door of Aspect 13, wherein the door is configured to be insertable into
the door frame in a first orientation and in a second orientation, the door in the first
orientation being rotated by 180 degrees relative to the second orientation, and the locking
mechanism configured to attach the door in the first orientation to the door frame.

{0082] Aspect 15. The door of Aspect 14, wherein in the second orientation, the locking

mechanism is configured to have insertion of the second latch tip into the first one of the one
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or more first latch sockets blocked by the second latch tip contacting at least one of a rib and
an endwall of the first one of the first latch socket.

[0083] Aspect 16. The door of any one of Aspects 13 — 15, wherein the width of the first
latch tip is a width of an end surface of the first latch tip, and the width of the second latch tip
is a width of an end surface of the second latch tip.

[0084] Aspect 17. The door of any one of Aspects 13 — 16, wherein the first latch tip includes
an engagement member and a pivot member that extend in different directions, the
engagement member having the width of the first latch tip, and rotation of the first latch tip
moves the engagement member to extend through an opening in the first side of the door, and
the pivot member being configured to be pushed against an inner surface of the door causing
the rotation of the first latch tip.

f0085] Aspect 18. The door of any one of Aspects 13 — 17, wherein the locking mechanism
includes a rotatable cam, the first latch includes a first arm coupling the rotatable cam to the
first latch tip, and the second latch includes a second arm coupling the rotatable cam to the
second latch tip, such that rotation of the rotatable cam causes rotation of each of the first
latch tip and the second latch tip.

[0086] Aspect 19. A method of closing a substrate container, the method comprising:
inserting a door into an opening of the substrate container, the substrate container including a
shell defining an interior space, the shell having the opening defined by a door frame that
includes one or more first latch sockets and one or more second latch sockets, the door
including a first locking mechanism including a first latch and a second latch; and adjusting
the first locking mechanism from an unlocked position to a locked position, which includes
rotating a first latch tip of the first latch to extend through a first side of the door and rotating
a second latch tip of the second latch to extend through a second side of the door, wherein the
adjusting of the first locking mechanism is configured to: in a first orientation of the door in
the opening, insert the first latch tip into the one or more first latch sockets and insert the
second latch tip into the one or more second latch sockets, and in a second orientation of the
door in the opening, have a first width of the one or more first latch sockets block the second
latch tip from being inserted into the one or more first latch sockets, which blocks the first
locking mechanism from achieving the locked position.

[0087] Aspect 20. The method of Aspect 19, wherein the first latch tip has a width insertable
into both the one or more first latch sockets and the one or more second latch sockets, and the
second latch tip has a width insertable into the one or more second latch sockets and not

insertable into the one or more first latch sockets.
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[0088] The terminology used herein is intended to describe particular embodiments and is not

99 e

intended to be limiting. The terms “a,” “an,” and “the” include the plural forms as well,
unless clearly indicated otherwise. The terms “comprises’ and/or “comprising,” when used in
this Specification, specify the presence of the stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or more
other features, integers, steps, operations, elements, and/or components. In an embodiment,
“couples”, “coupled”, “coupling” as described herein can refer to being “directly couples”,
“directly connected”, and “directly connecting”.

[0089] With regard to the preceding description, it is to be understood that changes may be
made in detail, especially in matters of the construction materials employed and the shape,
size, and arrangement of parts without departing from the scope of the present disclosure.

This Specification and the embodiments described are exemplary only, with the true scope

and spirit of the disclosure being indicated by the claims that follow.
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CLAIMS

What is claimed is:

1. A substrate container comprising:

a shell defining an interior space, the shell having an opening defined by a door
frame, the door frame including one or more first latch sockets and one or more second latch
sockets disposed on opposite sides of the door frame; and

a door including a first locking mechanism, the door configured to be inserted in the
opening of the shell and attached to the door frame by the first locking mechanism, the first
locking mechanism including:

a first latch with a first latch tip rotatable to extend through a first side of the
door, the first latch tip having a width insertable into both the one or more first latch
sockets and the one or more second latch sockets, and

a second latch with a second latch tip rotatable to extend through a second side
of the door, the second latch tip having a width insertable into the one or more second
latch sockets, the one or more first latch sockets having a first width that blocks the

second latch tip from being inserted into the one or more first latch sockets.

2. The substrate container of claim 1, wherein a first one of the one or more first latch
sockets has the first width that is shorter than a width of a first one of the one or more second

latch sockets.

3. The substrate container of claim 2, wherein the door frame includes one or more ribs
disposed in the first one of the one or more first latch sockets, the first width of the first one

of the one or more first latch sockets is defined by the one or more ribs, and the one or more
ribs being configured to block insertion of the second latch tip into the first one of the one or

more first latch sockets by the second latch tip contacting the one or more ribs.

4. The substrate container of claim 1, wherein the blocking of the insertion of the second
latch tip into the one or more first latch sockets restricts the first latch tip from being inserted

into the one or more second latch sockets.

5. The substrate container of claim 1, wherein

the width of the first latch tip is a width of an end surface of the first latch tip, and
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the width of the second latch tip is a width of an end surface of the second latch tip.

6. The substrate container of claim 1, wherein the door is configured to be insertable into
the door frame in a first orientation and in a second orientation, the door in the second
orientation being rotated by 180 degrees relative to the first orientation, and the door
configured to be attached to the door frame by the first locking mechanism in the first

orientation.

7. The substrate container of claim 6, wherein in the second orientation, insertion of the
second latch tip into a first one of the one or more first latch sockets is blocked by the second
latch tip contacting at least one of a rib and an endwall of the first one of the one or more first

latch sockets.

8. The substrate container of claim 1, wherein

the width of the first latch tip of the first locking mechanism is insertable into both a
first one of the one or more first latch sockets and a first one of the one or more second latch
sockets,

the width of the second latch tip of the first locking mechanism is insertable into a
first one of the one or more second latch sockets,

the door includes a second locking mechanism having:

a third latch with a third latch tip rotatable to extend through the first side of
the door, the third latch tip having a width insertable into both a second one of the one
or more first latch sockets and a second one of the one or more second latch sockets,
and

a fourth latch with a fourth latch tip rotatable to extend through the second
side of the door, the fourth latch tip having a width insertable into the second one of
the one or more second latch sockets,
the first width is a width of the second one of the first latch sockets, and
a second width of the first one of first latch sockets blocks the fourth latch tip from

being inserted into the first one of the first latch sockets.

9. The substrate container of claim 1, wherein the first latch tip includes an engagement

member and a pivot member that extend in different directions, the engagement member
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having the width of the first latch tip, and rotation of the first latch tip moves the engagement

member to extend through an opening in the first side of the door.

10. The substrate container of claim 9, wherein the pivot member being configured to be

pushed against an inner surface of the door causing the rotation of the first latch tip.

11. The substrate container of claim 1, wherein the locking mechanism includes a
rotatable cam, the first latch includes a first arm coupling the rotatable cam to the first latch
tip, and the second latch includes a second arm coupling the rotatable cam to the second latch
tip, such that rotation of the rotatable cam causes rotation of each of the first latch tip and the

second latch tip.

12. The substrate container of claim 1, wherein the substrate container is a front opening

unified pod.

13. A door for a substrate container, the door comprising:

a door housing including a first side and a second side; and

a locking mechanism disposed in the door housing and configured to attach the door
in an opening of a shell of the substrate container via one or more first latch sockets and one
or more second latch sockets disposed on opposite sides of a door frame of the shell, the first
locking mechanism including:

a first latch with a first latch tip configured to rotate to extend through the first
side of the door housing, the first latch tip having a width configured to be inserted
into the one or more first latch openings, and

a second latch with a second latch tip configured to rotate to extend through
the second side of the door housing, the second latch tip having a width insertable into
the one or more second latch sockets, a first one of the one or more first latch sockets
having a width that blocks the second latch tip from being inserted into the one or

more first latch sockets.

14. The door of claim 13, wherein the door is configured to be insertable into the door

frame in a first orientation and in a second orientation, the door in the first orientation being
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rotated by 180 degrees relative to the second orientation, and the locking mechanism

configured to attach the door in the first orientation to the door frame.

15. The door of claim 14, wherein in the second orientation, the locking mechanism is
configured to have insertion of the second latch tip into the first one of the one or more first
latch sockets blocked by the second latch tip contacting at least one of a rib and an endwall of

the first one of the first latch socket.

16. The door of claim 13, wherein
the width of the first latch tip is a width of an end surface of the first latch tip, and

the width of the second latch tip is a width of an end surface of the second latch tip.

17. The door of claim 13, wherein the first latch tip includes an engagement member and
a pivot member that extend in different directions, the engagement member having the width
of the first latch tip, and rotation of the first latch tip moves the engagement member to
extend through an opening in the first side of the door, and the pivot member being
configured to be pushed against an inner surface of the door causing the rotation of the first

latch tip.

18. The door of claim 13, wherein the locking mechanism includes a rotatable cam, the
first latch includes a first arm coupling the rotatable cam to the first latch tip, and the second
latch includes a second arm coupling the rotatable cam to the second latch tip, such that

rotation of the rotatable cam causes rotation of each of the first latch tip and the second latch

tip.

19. A method of closing a substrate container, the method comprising:

inserting a door into an opening of the substrate container, the substrate container
including a shell defining an interior space, the shell having the opening defined by a door
frame that includes one or more first latch sockets and one or more second latch sockets, the
door including a first locking mechanism including a first latch and a second latch; and

adjusting the first locking mechanism from an unlocked position to a locked position,
which includes rotating a first latch tip of the first latch to extend through a first side of the
door and rotating a second latch tip of the second latch to extend through a second side of the

door, wherein the adjusting of the first locking mechanism is configured to:
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in a first orientation of the door in the opening, insert the first latch tip into the
one or more first latch sockets and insert the second latch tip into the one or more
second latch sockets, and

in a second orientation of the door in the opening, have a first width of the one
or more first latch sockets block the second latch tip from being inserted into the one
or more first latch sockets, which blocks the first locking mechanism from achieving

the locked position.

20. The method of claim 19, wherein

the first latch tip has a width insertable into both the one or more first latch sockets
and the one or more second latch sockets, and

the second latch tip has a width insertable into the one or more second latch sockets

and not insertable into the one or more first latch sockets.
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Inserting a door into an opening §
of the substrate container '

Adjusting the locking

mechanmsm from an unlocked
position to a locked position

Fig. 10
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