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JEITA EM-3602

Standard of Japan Electronics and Information Technology Industries Association

Standard specification for dimensional properties of
silicon wafers with specular surfaces

1. Scope This standard specifies standard dimensions for chem-mechanically polished semiconductor silicon

polished wafers.

2. Item and standard specification

2.1 Diameter and thickness See Table 1.
Table 1
Diameter Diameter Thickness Thickness Total T.h1(.:kness
(mm) Tolerance (mm) (um) Tolerance (2 m) Variation
(maximum)( u m)

76 +0.5 380 +15 25

100 +0.2 525 +15 10

125 +0.2 625 +15 10

150 +0.2 625 +20 10

200 +0.2 725 +20 10

300 +0.2 775 +25 10

2.2 Flat See Table 2.
Table 2
Diameter . . Flat Length Flat Length Flat Diameter Flat Diameter
Flat Orientation
(mm) (mm) Tolerance (mm) (mm) Tolerance (mm)
76 {110} =1° 22.0 +1.5
100 {110} =1° 32.5 +2.5
125 {110} *=1° 42.5 +2.5
150 {110} =1° 47.5 +2.5
200 {110} =1° 57.5 +2.5
200 {110} *=1° (60) (£2.5) 195.5 +0.2

Remark 1. Figures in parentheses are approximate values.

2. For flatted 200 mm wafers the flat should be specified either by flat length or by flat diameter.

3. This specification does not include a specification for secondary flats.
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2.3

2.4

2.5

2.5.1
2.5.2
2.5.3
254
255
2.5.6
2.5.7

Notch See Table 3.

Table 3
Diameter | Orientation for | Notch Depth Notch Depth Notch Angle Notch Angle
(mm) Notch Axis (mm) Tolerance (mm) (") Tolerance( ° )
200 <110>=*1 1.00 +0.25, —0.00 90 +5, —1
300 <110>=*1 1.00 +0.25, —0.00 90 +5, —1

Wafer surface orientation
On-orientation ~ {111}=*1° or {100} *1°

Off-orientation {111} wafers only: Tilt angle of normal to wafer surface toward nearest <110> direction in

a plane parallel to flat: 2.5 =1° or4.0*=1°

300mm wafer Specification of 300 mm wafer dimensions other than those listed in the above tables.

Wafer surface orientation : {100} =£1° only

Thickness variation (maximum) GBIR(") (xm) : 10

Warp (maximum) (£ m) : 100

Back surface finish :  Brightness; 0.8 and more (%)

Edge profile :  Include rounded; use template of Fig.1 and dimensions in Table 4
Edge finish : Polished

Edge exclusion area (mm) : 3

Note (')  See JEIDA-43

(*)  Determine brightness by reflection ratio at an incident angle of 60°, with respect to mirror

polished silicon surface.

Fig.1 Template for 300 mm wafer edge profile and rounded edge



Table 4. Coordinates for 300mm wafer edge profile template point

JEITA EM-3602

. X . X
Pomnt (12 m) (i) Pomt (11m) ('m)
A 120 0 A' 120 T
B 508 0 B' 508 T
C 100 T/4 (194) C 100 3T/4 (581)
D 0 50 D' 0 T-50 (725)

Remark. T: nominal wafer thickness (775 u m)

Referenced Documents:

JISH 0611 Methods of measurement of thickness, thickness variation and bow for silicon wafer

JEIDA-43
SEMI M1

TERMINOLOGY OF SILICON WAFER FLATNESS
SPECIFICATIONS FOR POLISHED MONOCRYSTALLINE SILICON WAFERS
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Explanation for Standard specification for dimensional properties of silicon wafers
with specular surfaces

The following description have been compiled to describe the matters provided in the standard proper and their

associated matters, and is not part the standard.

1.
1.1

1.2

2.2
2.3

2.4

Purpose and progress of establishment/revision

Purpose of establishment

The object of wafer standardization is to contribute reduction of material cost and product cost, to economize
production and supply of wafer, and to develop semiconductor and its various semiconductor production
equipments. JEIDA 27 was first established on January 1976. The main purpose was to unify wafer dimensions
in the metric system. At that time, inch measurements were commonly used for wafer dimensions, and various
factors were used to convert to metric measurements. For wafers 100 mm in diameter and larger, metric (SI)
units have been adopted in SEMI Specifications M1 and have become the worldwide standard.

Progress of revision since 1997

Since its establishment, JEIDA 27 has been revised several times because of the introduction of larger
diameter wafers. The present revision has been made mainly in the form of specifications for wafers 200 mm
and less in diameter. In December 1994, the diameter of the next generation wafer was globally determined to
be 300 mm at a Silicon Summit Conference in Tokyo. At this time, the Silicon Committee of the Japan
Electronic Development Association (JEIDA) organized a Larger Wafer Technical Committee to study
specification of 300 mm silicon wafers. The results were used for the 1997 revision of this standard to add the
300mm standard specification. In addition, the Committee made proposals with the results of the studies
including experiments to the SEMI Standards Silicon Wafer Committee for the revision of its 300 mm wafer
specification (SEMI M1.15) so that a unified worldwide specification could be developed.

The appendix of JEIDA 1996 Revision consisted of progress reports of the 1995 studies and of Committee
and JEIDA 1997 Revision consisted of progress reports of the 1995 and 1996 studies and discussions. The
progress report of 1997 and 1998 was published by JEIDA in March 1999 under the title ""Progress Report on
Larger Wafer Technology" (partly English). The present revision has been made the items of 300mm which
now practical use has begun, discontinuation of wafer diameters which show remarkable reduction of use,
abolition of wafer diameter not practical use, and change of tolerances owing to the development of wafer

manufacturing. And also matching to SEMI Standard has been done.

Content of present revision and supplemental explanation

Discontinuation of specifications for the following wafer diameters because remarkable reduction of use in
1999: 40, 50, 60, and 90 mm.

Abolition of specifications for the following wafer diameter because it is not of practical use: 175 mm.

Specifications for 76 mm wafers are continued because considerable usage still exists, but some
modifications were made in order to match other wafer diameters in this Specification, but it does not conform
with the 3 inch wafer specification of SEMI M1.

The table of previous edition ""Standard Specification for Diameter less than 200 mm" was reorganized to

—4—
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three tables with only applicable wafer diameters.

2.5 SEMI M1 includes the JEIDA 27 specifications for 100 mm wafers (525 ¢ m thickness) without secondary
flat (SEMI M1.11), for 125 mm wafers without secondary flat (SEMI M1.12), and for 150 mm wafers (625 1 m
thickness) without secondary flat. The SEMI specification for notched 200 mm wafers (SEMI M1.9) is virtually
the same as that in this Specification.

2.6  Specifications for the diameter and thickness of 300 mm wafers are included in Table 1, and notch
specifications are included in Table 3. Items that could not be included in the tables are listed in 2.1.

2.7  The flat length for 200 mm diameter wafers is specified as 57.5 mm, but we found during the discussion that
the flat length in SEMI M1, which specifies flat diameter instead of flat length, is approximately 60 mm. But
JEIDA 27 has not been modified to conform with this requirement because 200 mm notched wafer will be more
common.

2.8  Former quality grades I and Il were discontinued because they are no longer necessary because of the
development of wafer manufacturing technology.

2.9  Off-orientation 3.0° has been discontinued in accordance with SEMI M1.

2.10 Crystal surface orientations, previously listed individually, are actually generic and so they are listed in one
place for all diameters in this revision. In this revision, reference to JEIDA 18 "Standard Methods for
Determining the Orientation of a Semiconductor Single Crystal" and its explanation figure have been removed.

2.11 Thickness variation of 300 mm wafers had been previously specified as a 9-point measurement, but since
whole-wafer scanning measurement equipment has become practical for 300 mm wafers, GBIR as specified in
JEIDA 43 "Terminology of Silicon Wafer Flatness" has been adopted, and former Figure 3-1
"Measurement positions of thickness variation' has been removed.

2.12 Former Figure 3-2 "Notch Figure" and former Figure 3-3 "Origin and Coordinate of Notch" were
discontinued because ASTM F-1152 Standard Test Method for Dimensions of Notches on Silicon Wafers
was now widely applied.

2.13 SEMI at first modified the edge profile template for 300 mm wafers, this new template precluded the use of a
rounded profile. However, The Larger Wafer Technical Committee tested 3 kinds of edge profile and proved no
difference between edge profiles with respect to gripping trouble during CMP processing (see JEIDA Report
99-Basic-20). As a rounded edge shape has a continuous profile around the entire wafer edge, it is easy to polish
the edge uniformly and also to secure the wafer more firmly with edge gripping. Consequently the Committee
requested SEMI to modify the template to permit the rounded profile shape. The SEMI Silicon Wafer
Committee accepted and two templates T/3 and T/4 were listed. The Committee again requested to modify the
new template to unify 2 templates, and SEMI Silicon Wafer Committee accepted this recommendation and was
adopted in a revision to the SEMI 300 mm wafer specification (SEMI M1.15). This revision of JEIDA 27 has
adopted and specified the same template, with the permission of SEMI, as Figure 1, "Template for 300 mm
Wafer Edge Profile and Rounded Edge" and Table 4 "Coordinates for 300 mm Wafer Edge Profile
Template and Rounded Edge".

2.14 The previous specification 3-18 "Discrimination of front surface and back surface" and Figure 3-4
"Laser mark for discrimination of front and back surface", which had specified a soft laser mark on front
surface of 300 mm wafers were removed to prevent confusion because a hard laser mark on the back surface of

all 300 mm wafers is specified in SEMI M1.15.
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Shin-Etsu Handotai Co., Ltd.

Sony Corp.

Toshiba Corp.

Toshiba Ceramics Co., Ltd.

JAPAN ADE LTD.

NEC Corp.

Hitachi, Ltd.

Matsushita Electric Industrial Co., Ltd.
Matsushita Electric Industrial Co., Ltd.
SUMITOMO MITSUBISHI SILICON CORPORATION
Mitsubishi Electric Corp.

RAYTEX CORPORATION

Wacker NSCE Corp.

JAPAN ADE LTD.

KLA-Tencor Japan

Tokyo University of Agriculture and Technology

Explanation

National Institute of Advanced Industrial Science and Technology

Kawai Standard Consulting

Japan Electronics and Information Technology Industries Association
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