SEMIT3-85

SPECIFICATION FOR WAFER BOX LABELS

1 Purpose

1.1 This futuristic specification is intended to provide
a common format, content, size, and location for
printed, machine-readable labels on wafer boxes to
facilitate communication of dafa essential for advanced
traceability and electronic data exchange systems. This
differs from current commercial practice by providing
less detailed information about parametric properties
of the wafer.

1.2 This specification includes a two-dimensional
matrix code symbol which can be marked and read on
silicon wafers, equipment and fixtures, and other items
in the semiconductor manufacturing plant in addition
to printed labels. This is intended to facilitate the com-
mon use of reading equipment throughout the plant.

1.3 This specification also includes two bar code
symbols and their associated human readable interpre-
tation. These contain a subset of the information avail-
able in the two-dimensional matrix code symbol; they
are included to provide for a smooth transition from
existing traceability and labeling procedures to the
comprehensive, unified system envisioned for the
future.

2 Scope

2.1 This specification covers labels for wafer boxes
used for storage and transport of silicon wafers 100
mm in diameter and larger.

2.2 This specification inciudes two labels: the pri-
. mary label to be placed on the side of the wafer box
and the secondary label to be placed on the end of the
box. The primary label includes bar code, matrix code,
and human readable symbols; the smaller secondary
Iabel includes only matrix code and human readable
symbols. Two labels are provided in order that the con-
tents of the wafer box can be identified when the wafer
box is stored in either of two positions: with the side
of the wafer box parallel with the front of the storage
shelf or with the end of the wafer box parallel with the
front of the storage shelf. Because wafer boxes are rou-
tinely stacked for storage, placement of box labels on
the top or bottom of the box is not recommended.
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2.3 This specification covers the content of the code
fields on both the primary and secondary labels.

2.4 This specification defines a minimum size for
both labels consistent with sizes of wafer boxes inves-
tigated. If a larger fiat area is available on the wafer
boxes to be used, the size of the label may be
increased.

2.5 The size and location of the bar, matrix, and
alphanumeric code data fields on the label are defined
for the minimum size label. If a label larger than the
specified minimum size label is used, these data fields
should be placed on the label with the same relative
locations and dimensions, but additional information
may be placed in other data fields in the remainder of
the label area (outside the specified data fields).

2.6 This specification includes descriptions of the
characteristics of the code formats to be employed.

2.7 The labels covered by this specification are
intended to be applied on the box itself, not on the box

" wrap portion of the wafer package, nor on the transport

package (outer shipping carton) used for commercial
transportation of wafer packages.

NOTE 1 — A specification for box wrap labels is
being developed by the SEMI Traceability Subcom-
mittee. Specifications for transaction labels, which are
intended for use on the outer shipping carton, are given
in ANSI/ETA 556-A.

2.8 Wafer box labels are intended to be applied in a
clean room environment concurrent with the comple-
tion of production of the wafers. Although it is recog-
nized that the materials of construction and the
adhesives used to apply the label must be selected with
this use in mind, their specification is beyond the scope
of this document.

2.9 The dimensions in this specification are applica-
ble to labels printed with printers which have nominal
reselution of 203 dots per inch (dpi). Printers with
higher resolution may be used, but many of the dimen-
sions may differ from those in this specification and
the code fields may not fit within the minimum size
label. In such cases, it is necessary to ensure that the
label is of a size that fits the box to be erBlfg
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2.10 This specification is applicable to a variety of
print configurations. Labels may be printed in either
ladder or picket fence format, but the picket fence for-
mat is preferred. Primary and secondary labels may be
printed together or separately.

3 Referenced Documents

3.1 SEMI Standards

SEMI MI12 — Specification for Serial Alphanumeric
Marking of the Front Surface of Wafers

SEMI M13 — Specification for Alphanumeric Marking

of Silicon Wafers

SEMI T1 — Specification for Back Surface Bar Code
Marking of Silicon Wafers

SEMI T2 — Specification for Marking of Wafers with
a Two-Dimensional Dot Matrix Code

3.2 Other Standards

AIM USS-391 — Universal Symbol Specification Code
39

ANSI/FACT-1* - Data Application Identifier Standard

ANSI/ASC X3.1822 — Bar Code Print Quality —
Guideline

CCITT X.25° — Interface between Data Terminal
Equipment and Data Circuit-Termination Equipment
for Terminals Operating in the Packet Mode and Con-
nected to Public Data Networks by Dedicated Circuit

ANSI/EIA-556-A" — Outer Shipping Container Bar
Code Label Standard

EIA-625( Proposedf — Engineering Standards Pro-
posal — Product Package Bar Code Standard for Non-
Retail Applications

4 Terminology

4.1 Definitions of terms relating to wafer boxes (see
Fig. i)

I AIM 754, 634 Alpha Drive, Pitisburgh, PA 15238, TEL 412-963-
8388, FAX 412-963-8753

2 American National Standards Institute, 11 W, 42nd St., New York,
NY 10036, TEL 2]2-642-4500, FAX 212-398-0023

3 Contained in CCITT Blue Book Volume VII1.2, available from
American National Standards Institute, 11 W. 42nd 51, New York, NY
10036, TEL 212-642-4900, FAX 212-398-0023

4 Elecrronic Industries Association, 2001 Pennsylvania Ave.,
Washingron, DC 20006, TEL 202-457-4900, FAX 202-457-4985
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bar end — of a wafer box base, the end of the box base
that is next to the first pocket of the cassetie inside the
base or the first pocket of the base itself,

base — of a wafer box, the open-top container into
which wafers are placed, either in cassettes or into
integrally molded pockets.

box wrap — the wrapping or bagging applied over the
wafer box to comprise the product package.

NQOTE 2 — The box wrap is usually sealed under
cleanroom conditions.

cover — of a wafer shipping box, the portion of the box
which closes the top of the base.

wafer box — a sealable container, consisting of a base
and a cover, used for storing or transporting wafers.
Compare with transport package in ANSIVEIA-356-A,

wafer box label — the label on the wafer box identify-
ing the product and its manufacturer.

wafer package — the combination of a wafer box and
box wrap.

wall end — of a wafer shipping box, the end of the
shipping box that is opposite the bar end.

4.2 Terms relating to bar code characteristics are
defined in SEMI T1. Definitions for additional terms
relating to the product package, product package label,
and bar code format and characteristics can be found in
ANSI/ETA-556-A, Appendix A.

4.3 Terms relating to the matrix code symbol charac-
teristics are defined in SEM1 T2.

4.4 Definitions of terms relating to code content:

customer product 1D — & unique combination of alpha-
numeric characters assigned by a customer or pur-
chaser to identify a product.

data field — a specific portion or area of a label desig-

- nated to contain a human-readable interpretation, a bar

code symbol, or a two-dimensional matrix code sym-
bol.

data identifier — a specified character or character
string that defines the category or intended use of data
that follows.

encrypted data — data entered by the vendor, usually
to facilitate traceability, that may or may not be shared
with the customer.
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human-readable interpretation (HRI) — the interpreta-
tion of all or a portion of a bar or matrix code symbols
presented in a type font which can be read by persons.

message character — a character that contains data,
encoded into a bar or matrix code symbol.

NOTE 3 — Data identifiers and concatenation charac-
ters are considered to be message characters, but start/
stop characters are not.

message length — the number of message characters
contained in a single encoded message.

traceability number — of a wafer box label, 2 string of
message characters comprising a lot number, vendor
code (including manufacturing location, if desired),
and date of labeling, together with the appropriate data
identifier and concatenation characters.

5 Ordering information

5.1 Purchase orders for the wafers furnished in ship-
ping boxes to this specification shall include the fol-
lowing:

5.1.1 Content of message characters for customer
product ID.

5.1.2 User-specified data, if required, and require-
ment, if any, for sharing of code for encrypted data.

5.2 In addition, the following optional items may be
specified:

53.2.1 Label locations on the wafer box, if different
from the recommended locations,

5.2.2 Label size, if a label larger than the minimum
size specified in this specification is required.

6 Content of Data Fields
6.1 Bar Code Symbols

6.1.1 The primary label shall contain two data fields
for bar code symbotls. Each bar code symbol shall con-
tain a maximum of 33 message characters in addition
to the start/stop characters.

6.1.2 The upper bar code data field shall contain a bar
cade symbol with the customer product 1Y which con-
sists of n characters, where » can be any number up to
32, preceded by a “P” the data identifier for this item
as specified in ANSI\FACT-1. The message length in
this symbol is thus » + | characters.
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Table 1. Content of Bar Code Symbel in L.ower Bar
Code Data Field on Primary Label -
Character Number of
Location Symbol Content Characters
1,2 Data Identifier 2 (1T)
3-18 |Traceability Number: 16
Lot Number {vendor-assigned}
{see 6.1.3.1)
19 -25 |Traceability Number: 7 (SEMI or
Vendor Code UCC/EAN)
(see 6.1.3.2)
26 -30 Traceability Number: 5 (YMMDD)
Labeling Date
31 Data Identifier 1{(H
(Concatenation Symbol})
32,33 |Quantity {unit, EA, implied) |2 (numeric)

6.1.3 The lower bar code data field shall contain the
traceability number and quantity concatenated into a
single bar code symbol. The 33 message characters in
this symbo} are distributed as shown in Table I. The
traceability number is preceded by “1T,” the data iden-
tifier specified in ANSI/FACT-1 for a supplier-speci-
fied traceability number for a unique group of entities.
The quantity indicated on the label shall be the number
of wafers in the wafer box to which the label is affixed;
the unit of measure is understood as each (EA). The
traceability number and quantity are separated by a
“+,” the concatenation symbol.

6.1.3.1 Any character locations in this symbol that
are not filled by a message character shall contain a
hyphen (-} as a piace saver so that the symbol always
has exactly 33 characters.

6.1.3.2 Either the two-character SEMI vendor identi-
fication code, as listed in SEMI M12 or SEMI M13, or
the seven-character UCC/EAN manufacturer ID code
can be used.® If the SEMI vendor ID code is used,
hyphens should be placed in positions 19, 20, and 23 -
25,

‘NOTE 4 — If the SEMI vendor ID code is employed,

it may contain information on manufacturing location,
The current SEMI Vendor Identification Code Listing
contains multiple codes indicating manufacturing loca-
tion for some, but not all, wafer suppliers. If desired,
suppliers whose codes do not now include manufactur-

5 Information on joining UCC and receiving a UCC/EAN
manufacturer 1D can be obiained from Uniform Code Council, 8163

Uid Yankee Road, Dayton, OH 45458, TEL 513-43ﬁ6
cuments
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ing location identification can request additional codes
for each location from SEMI, following the procedure
in the listing.

6.2 Human-Readable Interpretasion (HRI) Symbols

6.2.1 Each bar code symbol data field on the primary
label shall have an associated human readable data
field either immediately above or immediately below
it. The symbol in each of the HRI data fields on the pri-
mary label shall contain all the message characters
contained in the associated bar code data field. Start
and stop characters shall not be included, but the data
field identifiers shall be included.

6.2.2 The secondary label shall also contain HRI data
fields. Because of space limitations, the first HRI sym-
bol on the secondary label shall contain the customer
product ID (up to the first 18 characters only), and the
second HRI symbotl shall contain the lot number por-
tion of the traceability number followed by the concat-
enation symbol (+) and the quantity.

6.3 Matrix Code Symbols

6.3.1 Both the primary and secondary labels shall
contain data fields for identical square two-dimen-
sional matrix code symbols that contain up to 296 mes-
sage characters.

6.3.2 The first # + 37 characters in this matrix code
symbol shall contain the information included in the
two bar code symbols on the primary label, together
with appropriate concatenation and data identifier
characters, as summarized in Table 2. n is the number
of characters in the customer product ID (see 6.1.2).

Table 2. Message Character Content of Matrix

Table 2. Message Character Content of Matrix
Code Symbols
Character Number of
Location Symbol Content Characters
{rn +28) - (n+32) |Traceability 5 (YMMDD)
Number:
Labeling Date
(n+33) Concatenation 1{+)
' Symbol
(i + 34) Data Identifier 1(Q)
{rt +35) - (n+36) |Quantity 2 (numeric)
{unit, EA, implied})
(n+37) Concatenation 1{+)
Symbol
(n + 38) - (n + 40) |Data Identifier 330N
(71 +41) - (n + 264) | Wafer 224" (see 6.3.3.2)
Identification
Information
(n+265) - 296 Encrypted or QOtherwise unused
User-Specified character
Data locations®

Code Symbols
Character Number of
Location Symbol Content Characters
1 Data Identifier 1(™
2 -(1+m) [n<321  [Customer Product |up to 32
1D (customer-
assigned)
(n+2) Concatenation 1{+)
: Symbol
(r+3)-(n+4) Data Identifier 21Ty
(n+35)-(n+20}y |[Traceability 16 (vendor-
Number: assigned)
Lot Number (see 6.1.3.1)
{n+21) - (n+27) |Traceability 7 (SEMI or
Number: UCC/EAN)
Vendor Code {see 6.1.3.2)
1 —
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A If wafer identification data is not available or is not desired
for a particular application, up to four supplier-specified and
five user-specified data fields may be included in the character
locations between 2 + 38 and 296, as agreed upon between
supplier and user. Begin each supplier-specified field with a
data identifier from the series 317 to 34T and each user-speci-
fied field with a data identifier from the series 20T to 24T. Sep-
arate adjacent fields with the concatenation symbol (+).

B If n = 32, and if wafer identification data is included as rec-
ommended, no unused character locations remain to comtain
encrypted or user-specified data. If n < 32, some character
locations are available for additional data, even if wafer identi-
fication data is included, Begin the field with an appropriate
data identifier as defined in Note A; in the unlikely event that
more than one field is included, begin each field with an appro-
priate identifier and separate adjacent fields with the concate-
nation symbol (+).

6.3.3 The content of the remainder of the matrix code
symbol is optional, as agreed between the supplier and
user. However, it is recommended that the remaining
message characters in the Data Matrix code symbol
include the following 227-character wafer identifica-

tion information.

6.3.3.1 The first three characters are a data identifier
(30T, supplier-specified data).

6.3.3.2 The next 224 characters identify the slot num-
ber and individual wafer identification of each wafer in
the box, with a string of 25 nine-character sub-ficld
messages. Each sub-field, except the last, contains the

message "XXXXXXxx+,” where "x"'s repr%@tme nts
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wafer identification numbers and the "+" is a sub-field
concatenator. The last sub-field contains a similar mes-
sage but contains no "+." These eight-character identi-
fications accommodate the eight-character
identification numbers of SEMI M12, SEMI M13, and
SEMI T2, and eight of the characters specified in
SEMI T1.

6.3.3.3 The first identification number shall be that of
the wafer in slot 1; the second, that of the wafer in slot
2; and so on. All slots shail be represented in the code.
An empty slot shall be designated by eight dashes and
a plus.

6.3.3.4 The cassette/box slot sequence assumes slot 1
at the bar end and slot 25 at the other end of the box.
Boxes/cassettes with less than 23 slots shall have the
appropriate number of fields.

6.3.4 Any character locations not otherwise used may
contain information whose content shall be agreed to
between supptier and user. These characters may con-
sist of user-specified data or supplier-specified data
(which may be encrypted) or both.

7 Characteristics of Bar Code Symbols

7.1 All bar code symbols shall use the Code 39 bar
code as specified in ATM USS-39. Code 39 is a vari-
able length, discrete, self-checking, bi-directional bar
code. Each character is composed of nine elements:
five bars and four spaces. Three of the nine elements
are wide and six elements are narrow.

7.2 Character Set — The Code 39 character set con-
sists of 43 characters: -9, A -7, +, -, ., $,/, %, and
space. In addition, an asterisk (*) is used only for both
the start and stop characters; it cannot be used as a
message character. No other characters shall be
encoded in the bar code symbols of labels covered by
this specification.

7.3 Print Quality — The Code 39 print quality shall
be B/03/630 or better in accordance with ANSI
X3.182. To assure reading efficiency, the minimum
reflectance of the quiet zones shall be 60%, the mini-
mum reflectance of spaces shall be 51%, and the maxi-
mum reflectance of bars shall be 10%.

7.4 Symbol Dimensions - Bar code symbol dimen-
sions shall be as listed in Table 3.
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8 Characteristics of Human-Readable
Symbols

8.1 The height of the HRI characters shall be 2.0 mum
(0.08 in.).

8.2 There shall be a clear space of 0.5 mm (0.02 in.)
above and below each human-readable symbol.

8 Characteristics of Matrix Code Symbols®

9.1 Symbol Dimensions — Each matrix code symbol
shall be composed of an equal number of rows and col-
umns of cells spaced equally with cell spacing S (see
Figure 2). The nominal outside dimensions of the
matrix (C, and R, in Figure 3) are 22.1 mm. The num-
ber of rows and columns and the cell spacing depend
on the number of message characters contained in the
matrix {sec Table 4)}.

9.2 Dot Size — The nominal shape of the dot pro-
duced in the matrix may be circular or square, depend-
ing on the printing technique. Its diameter or edge
length is a function of the number of characters in the
message; the value of diameter or edge length is deter-
mined by the encoding algorithm,

& The two-dimensional matrix code symbology chosen for this
application is Data Matrix, developed by International Data Mairix,
Inc., 28050 U7.5.19 North, Suite 100, Clearwater, FL 34621, TEL 813-
725-9000, FAX 813-725-9500. This code symbology was chosen
because of (1) irs high data density, (2) its robustness, and (3) its
ability to be constructed with both square dots (as customary for
printed labels) and round dots (as required for marking silicon
wafers). This symbology has been submitted 1o AIM for
standardization as a UCC code symbology. Brief descriptions of the
procedures for encoding date and the error correction technigues used
are provided in Appendix AL Printers and readers for use with this
symbology are available commercially from several independent
sources.
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