Mi12-88 :

SEMI SPECIFICATIONS FOR SERIAL ALPHANUMERIC MARKING OF
THE FRONT SURFACE OF WAFERS (PROPOSED)

NOTICE ONPROPOSED STANDARDS: The material contained in this proposed standard is notan official SEME
standard and is not intended to modify or supersede any offical standard. Proposed standards have been approved
for publication by the sponsoring technical committee, but at the publication deadline have not completed the formal
balloting process. Proposed standards are published as a service to the industry and remain in the Standards volumes

for a period of one calendar year.

SEMI makes no warranties or representations as to the suitability of the proposed material set forth herein for any
particular application. The determination of the suitability of the material is solely the responsibility of the user.

i. Scope

1.1 This document defines the geometric and spatial
limits of the alphanumeric code, specifically for serial
identification of flatted and notched silicon wafers. It
also defines the basic code used to characterize the
individual wafer, using database systems. This specifi-
cation will ensure the consistercy of all wafer marking
performed by wafer manufacturers. This will allow
simplification of the performance requirements of Auto-
matic Optical Character Reading (OCR) equipment,
provide unassisted and immediate human readability
without wafer handling, and facilitate resolution of
wafer level process variations. This document does
NOT address the marking techniques that may be em-
ployed when complying with this standard. The mark-
ing code is intended to be valid for a broad range of wafer
products (ie. Epi, SOI, processed polished wafers, etc.).

2. Applicable Documents

2.1 American National Standards Institute, Inc., 1430
Broadway, New York,New York 10018. Character Set
and Print Quality for Optical Character Recognition
{OCR-A) x 3.17<1981.

3. Selected Definitions

3.1 Character Misalignment - the vertical distance, R,
between the character baselines of two adjacent charac-
ters on the same line. (See Figure 6 a)

3.2 Character Separation - the horizontal distance be-
tween the adjacent boundaries of any characters. (See
Figure 1)

3.3 Character Spacing - the horizontal distance be-
tween the character center lines of the adjacent charac-
ters. (See Figure 1)

3.4 Character Window - the rectangular window within
which all characters must be contained as shown on
Figure 3 and Figure 4 with dimensions of 18.5mm long
and 2.8mm high as located on these figures.

3.5 Clear Zone - a 0.5mm border around the character
window which must remain clear of all marks.

3.6 Front Surface of the Wafer - the exposed surface
upon which active semiconductor devices have been or
will be fabricated.

3.7 Line Character Misalignment - the vertical dis-
tance, R, between the character baselines of two charac-
ters on the same line, (See Figure 6b)

4. Shape and Size of Marking

4.1 Solid line or dot matrix method may be used to write
characters, The minimum matrix shall be 5 dots hori-
zontal and 9 dots vertical. More dots may be used up to
and including a solid line. Higher density is recom-
mended to achieve improved read reliability. (See
application note.)

4.2 Character Dimensions and Spacing (See Table |
and Figure |)

TABLE 1
CHARACTER DIMENSIONS
Character mm
Height (centertine) 1.624 + 0.025
Width (centerline) 0.812 £ 0,025
Thickness (See Note I) 0.200 + .050-0.150
Spacing 1,420 + 0.025
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5. Alpha Numeric Code

5.1 The code consists of one line of 12 characters. The
firsteight characters are an identification number which
is unique to the wafer for a given vendor. These
characters may be alpha/numeric (except character 8
which mustbe numeric -- see Table 2). Characters 9 and
10 are the vendor identification (see Appendix A, Table
). Characters [1 and 12 are check characters (see

sections 8 through 14).

TABLE 2 - CODE

Character Character

Location  Style Parameter Code Definition

1 Alpha/Numeric  IDENTIFICATION ABCD 01 Vendor

2 Alpha/Numeric NUMBER EFGH 23 Assigned

3 Alpha/Numeric UKL 45

4 Alpha/Numeric MNOP 67

3 Alpha/Numeric QRST 89

6 Alpha/Numeric UvVwXx

7 Alpha/Numeric Y7

8 Numeric only

9 Alpha only VENDOR A through 2 See Table 4

10 Alpha only IDENTIFICATION for Vendor {dent-
ification
See Note Below

11 Alpha only CHECK A throughH Error-Detecting

12 Numeric only CHARACTERS 0 through 7 Method (see
Section 8)

NOTE - In the absence of information at any assigned location, a dash (-) must be used.
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5.2 In the absence of a character at any assigned
tocation, a dash (-) must be used.

5.3 Anexample of the code is given in Figure 2.

Example of Yendor Code

Identification Code

Vendor
Identification
Identification Number 12345678
Vendar ldentification See Appendix A
Y Check Characters Machine input for code

]!EELISE?&ABFE agcceptance

Check Characters

FIGURE 2
EXAMPLE OF CODE

5.4 SEMI-OCR Standard Character Set See Table 3
and Appendix B. '

TABLE 3 -- STANDARD CHARACTER SET .

ABCDEFGHIJKLHMNO
PARSTUHUWXYZ-
8123456789

6. Character Window

6.1 Character window must be located on the front
surface of the wafers.

6.2 Al characters must be contained within the charac-
ter window dimensions specified in Fig. 3 and Fig. 4
(dashed lines).

6.3 The top of the characters is toward the side of the
character window nearest to the flat or notch.
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EXAMPLE: FLATTED WAFER

|
1
Limin

__i
| ]
1.5mm+025-000 _~—" -
| .
1 / 12 CHARACTE ! {2 B
_i

100 mm 125 mm 150 mm
Diameter Wafer  Diameter Wafer  Diameter Wafer

L Min. 30.0 mm 40.0 mm 55.0 mm

NOTE: The vestical center line referenced in Fig. 3 is the biscctor of the primary fiducial (flat).

FIGURE 3
CHARACTER WINDOW LOCATION FOR FLATTED WAFERS D
ocuments
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EXAMPLE: NOTCHED WAFER

—_————— —_——— —

12 CHARACTERS

i
R1 max I
R2 min ;
¢ |
t

150 mm 200 mm

Diameter Wafer _ Diameier Wafer
R, Max. 71.2 mm 96.5 mm
R, Min, 68.4 mm 93.7 mm

NOTE -- The vertical center line referenced in Fig. 4 is the bisector of the primary fiducial (notch).

FIGURE 4 _
CODE FIELD LOCATION FOR NOTCHED WAFERS
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7. Character Alignment

7.1 Character Skew - the maximum angle between the
character baseline and a line parallel with the bottom of
the character window is 3 degrees (see Figure 5).

/

Figure 5
Character Skew

NOTE: This line is parallel to the bottom of the
character window,

7.2 Maximum Character Misalignment - the maxi-
mutn misalignment between adjacent characters is
(.23 mm (see Figure 6a), and the maximum line
character misalignment is 0.46 mm {see Figure 6b).

Maximum Adjacent
Character Misalignment

Figure 6a

Maximum Line
Character Misalignment 0.460mm
Figure 6b
Character Misalignment

Mi2

8. Alphanumeric Error - Detecting Method

Introduction

8.1 The alphanumeric check characters in character
locations 11 and [2 are a required part of the Vendor
Code.

8.2 Allsingle-character substitution errors are detected.

8.3 All two-character transposition errors are detected
for any message up to 58 characters in length.

8.4 The character set may be expanded to include the
first 59 characters of the ASCII 64-character set.

8.5 There exist simple recursive algorithms for error
detection and check character generation that do not
require the use of multiplication or division.

9. Definition of the Error-Detecting Method

For the purpose of describing the error-detecting
method, we define the following symbols:

A, represents the ith ASCHII character.
a, represents the numerical value assigned to A

The characters are numbered from left to right, so that
the message is given by

AAAM LA,
A compiete description of the error-detecting method

is given by the following seven rules:

9.1 The numerical value a, is found by subtracting 32
from the ASCII decimal representation of A, (referto
Table 4 - Characier Values).

9.2 An ASCII character Ai
numerical value a is one of

is allowed only if its

0,1,2,...58.

9.3 The check character A, must be one of the ASCIT
characters A,B,C,D.E,F,G,H.

9.4 The check character A, must be one of the ASCII
characters 0,1,2,3,4.,5,6,7.

9.5 Thecheck character pair A, A , may not be o~
the combinations H3, Hd, H5, He, H7.
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