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1   Purpose

This standard specifies the tool side of the interface
between a process or metrology tool and a front-open-
ing box used to transport and store 300-mm wafers
(which may or may not be in removable cassettes) in
an IC factory.

2  Scope

This standard is intended to set an appropriate level of
specification that places minimal limits on innovation
while ensuring modularity and inter-changeability at
all mechanical interfaces. Only the physical interface
is specified; no materials requirements or micro-con-
tamination limits are given. The interface specified in
this standard can be for a sealed minienvironment, but
it could also just be a well-defined automation inter-
face.

This standard is provisional because the front-opening
interface is a new technology. Once interface testing is
done, this standard should be modified and upgraded
from provisional status.

3  Referenced Documents

SEMI E1.9 — Provisional Mechanical Specification
for Cassettes Used to Transport and Store 300-mm
Wafers

SEMI E15  — Specification for Tool Load Port

SEMI E19  — Standard Mechanical Interface (SMIF)

SEMI E44 — Guide for Procurement and Acceptance
of Minienvironments

SEMI E57  — Provisional Mechanical Specification for
Kinematic Couplings Used to Align and Support 300-
mm Wafer Carriers

SEMI E47.1 — Provisional Mechanical Specification
for Boxes and Pods Used to Transport and Store 300-
mm Wafers

4  Terminology

4.1  bilateral datum plane — A vertical plane that
bisects the wafers and that is perpendicular to both the

horizontal and facial datum planes (as defined in SEMI
E57).

4.2  box — A protective portable container for a cas-
sette and/or substrate(s) (as defined in SEMI E44).

4.3  carrier capacity — The number of substrates that
a carrier holds (as defined in SEMI E1.9).

4.4  cassette — An open structure that holds one or
more substrates (as defined in SEMI E44).

4.5  door seal zone — A surface on the exterior side of
the port door for sealing to the box door.

4.6  facial datum plane — A vertical plane that bisects
the wafers and that is parallel to the front side of the
carrier (where wafers are removed or inserted). On tool
load ports, it is also parallel to the load face plane
specified in SEMI E15 on the side of the tool where the
carrier is loaded and unloaded (as defined in SEMI
E57).

4.7  frame seal zone — A surface on the exterior side
of the frame of the port door for sealing to the frame of
the box door.

4.8  horizontal datum plane — A horizontal plane from
which projects the kinematic-coupling pins on which
the carrier sits. On tool load ports, it is at the load
height specified in SEMI E15 and might not be physi-
cally realized as a surface (as defined in SEMI E57).

4.9  load face plane — The furthest physical vertical
boundary plane from the cassette centroid or carrier
centroid on the side (or sides) of the tool where loading
of the tool is intended (as defined in SEMI E15).

4.10  minienvironment — A localized environment cre-
ated by an enclosure to isolate the product from con-
tamination and people (as defined in SEMI E44).

4.11  pod — A box having a Standard Mechanical
Interface (SMIF) per SEMI E19 (as defined in SEMI
E44).

4.12  wafer carrier — Any cassette, box, pod, or boat
that contains wafers (as defined in SEMI E15).
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5  Requirements

5.1  Datum Planes — The physical alignment mecha-
nism from the box to the tool load port consists of fea-
tures (not specified in this standard) on the box that
mate with three or six pins underneath as defined in
SEMI E57. Most of the dimensions of the interface
from the box to the tool load port are determined with
respect to the three orthogonal datum planes defined in
that standard: the horizontal datum plane, the facial
datum plane, and the bilateral datum plane. However,
the dimensions in this standard do not apply when the
box is placed on the load port, but rather when the box
has been moved horizontally into place against the
front-opening interface. Otherwise, the front-opening
interface would interfere with the kinematic coupling
during loading, and the minimum rear clearance in E15
would be violated.

5.2  Symmetry — All of the dimensions for the inter-
face are bilaterally symmetric about the bilateral
datum plane and about a plane z30 above the horizon-
tal datum plane with the following exceptions (as
viewed by a person standing in front of the tool and
facing the interface):

• The registration pins are in the lower right and upper
   left quadrants of the port door.

• The areas reserved for purge ports are in the upper
   right and lower left quadrants of the port door.

• Both latch keys turn 90° counter-clockwise from
   vertical to unlatch the box door from the box.

5.3  Door Alignment Mechanism — The two registra-
tion pins that align the box door to the port door are
shown in Figures 1 and 2 and specified in Table 1. The
registration pins must have a final maximum over-all
surface finish of 0.0005 mm (0.00002 in.). The regis-
tration pins are surrounded by reserved space for vac-
uum application (not required).

5.4  Purge Ports — Opposite the registration pins are
reserved areas for optional purge ports (not yet speci-
fied) where inert gases may be pumped into and out of
the box.

5.5  Locking Mechanism — The box door is locked and
unlocked by a set of two 13.5-mm by 5-mm heads on
shafts that have a 5-mm diameter. These latch keys
must unlatch the box door from the box by rotating 90°
counter-clockwise from vertical (as viewed by a per-
son standing in front of the tool facing the interface).

The latch keys must not rotate beyond the limits of the
rotation angle ψ. To allow seal compression by latches,
the torque delivered by the port to turn the latch keys
must be 1.7 N-m (15 in.-lbf.) minimum. Figure 3
shows front, side and top views of the latch keys. In
addition to the dimensions shown in Figure 3 and
Table 1, all required convex features on the latch keys
must have a blend radius of r41 to prevent small con-
tact patches with large stresses that might cause wear
and particles. The latch keys must also have a final
maximum over-all surface finish of 0.0005 mm
(0.00002 in.).

5.6  Seal Zones  — On the exterior side of the port (at a
distance y33 from carrier facial datum plane) must be
two areas for sealing to the box. It is recommended
that boxes be designed with flat areas opposite these
seal zones. The door seal zone must be just inside the
rim of the port door in the area between x32 and x33
from the facial datum plane and between z32 and z33
from the vertical center line of the port (which is z30
above the facial datum plane). Similarly, the frame seal
zone must be on the frame of the port door in the area
between x34 and x35 from the facial datum plane and
between z34 and z35 from the vertical center line of
the port. The inner seal zone should be no closer to not
more than y34 farther from the facial datum plane than
the point on the outer seal zone nearest the facial
datum plane.
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Figure 1

Dimensions for Front-Opening Interface
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≤84.5

(144.5)
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=93.5

(153.5)
[115

(175)]
±0.25

z34
=95.5

(155.5)
[117

(177)]
 ±0.25

z35
≥104.5
(164.5)

[126
(186)]

z31=45 (105)
[66.5 (126.5)]

±0.1

x32 ≤173.5 [180]

z30
=106.5
(166.5)

[128
(188)]

bilateral datum plane

load port horizontal datum plane

(numbers in parentheses are for 25-wafer boxes, if different)
[numbers in square brackets are for boxes with removable cassettes, if different]

latch key

r32 ≥10
r33 =21±0.25
r34 =23±0.25
r35 ≤30

x30=129 ±0.1

registration pins purge ports (optional)

x31
=70±0.1

x33 =182.5 [189]±0.25

x34 =184.5 [191]±0.25

x35 ≥193.5 [200]

r39 ≥12.5
r31 =4.5±0.01
r38 ≥27.5
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Figure 2

Registration Pin Dimensions
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