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SEMI E1.9 — Mechanical Specification for Cassettes Used to Transport and Store 300 mm Wafers
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SEMI E5 — SEMI Equipment Communications Standard 2 Message Content (SECS-II)

SEMI E10 — Specification for Definition and Measurement of Equipment Reliability, Availability, and
Maintainability (RAM) and Utilization

SEMI E19 — Standard Mechanical Interface (SMIF)

SEMI E30 — Generic Model for Communications and Control of Manufacturing Equipment (GEM)

SEMI E37 — High Speed SECS Message Services (HSMS) Generic Services

SEMI E47 — Specification for 150 mm/200 mm Pod Handles

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

SEMI E58 — Automated Reliability, Availability, and Maintainability Standard (ARAMS): Concepts, Behavior,
and Services

SEMI E89 — Guide for Measurement System Analysis (MSA)

SEMI E158 — Mechanical Specification for Fab Wafer Carrier Used to Transport and Store 450 mm Wafers (450
FOUP) and Kinematic Coupling

SEMI E159 — Mechanical Specification for Multi Application Carrier (MAC) Used to Transport and Ship 450 mm
Wafers

SEMI M1 — Specifications for Polished Single Crystal Silicon Wafers

SEMI M8 — Specification for Polished Monocrystalline Test Wafers

SEMI M12 — Specification for Serial Alphanumeric Marking of the Front Surface of Wafers
SEMI M13 — Specification for Alphanumeric Marking of Silicon Wafers

SEMI M24 — Specification for Polished Monocrystalline Silicon Premium Wafers

SEMI M31 — Mechanical Specification for Front-Opening Shipping Box Used to Transport and Ship 300 mm
Wafers

SEMI M38 — Specification for Polished Reclaimed Silicon Wafers
SEMI M43 — Guide for Reporting Wafer Nanotopography

SEMI M59 — Terminology for Silicon Technology

SEMI M62 — Specifications for Silicon Epitaxial Wafers

SEMI M67 — Practice for Determining Wafer Near-Edge Geometry from a Measured Thickness Data Array Using
the ESFQR, ESFQD and ESBIR Metrics

SEMI M68 — Practice for Determining Wafer Near-Edge Geometry from a Measured Height Data Array Using a
Curvature Metric, ZDD

SEMI M73 — Test Methods for Extracting Relevant Characteristics from Measured Wafer Edge Profiles
SEMI MF42 — Test Methods for Conductivity Type of Extrinsic Semiconducting Materials

SEMI MF84 — Test Method for Measuring Resistivity of Silicon Wafers with an In-Line Four-Point Probe
SEMI MF534 — Test Method for Bow of Silicon Wafers

SEMI MF657 — Test Method for Measuring Warp and Total Thickness Variation on Silicon Wafers by Non-
contact Scanning

SEMI MF671 — Test Method for Measuring Flat Length on Wafers of Silicon and Other Electronic Materials

SEMI MF673 — Test Methods for Measuring Resistivity of Semiconductor Wafers or Sheet Resistance of
Semiconductor Films with a Noncontact Eddy-Current Gauge

SEMI MF928 — Test Methods for Edge Contour of Circular Semiconductor Wafers and Rigid Disk Substrates
SEMI MF1152 — Test Method for Dimensions of Notches on Silicon Wafers
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SEMI MF1390 — Test Method for Measuring Warp on Silicon Wafers by Automated Non-Contact Scanning
SEMI MF1451 — Test Method for Measuring Sori on Silicon Wafers by Automated Non-Contact Scanning

SEMI MF1530 — Test Method for Measuring Flatness, Thickness, and Thickness Variation on Silicon Wafers by
Automated Non-Contact Scanning

SEMI MF2074 — Guide for Measuring Diameter of Silicon and Other Semiconductor Wafers

SEMI T7 — Specification for Back Surface Marking of Double-Side Polished Wafers with a Two-Dimensional
Matrix Code Symbol

3.2 DIN Standards®

DIN 50431 — Measurement of the Electrical Resistivity of Silicon or Germanium Single Crystals by Means of the
Four-Point-Probe Direct Current Method with Collinear Probe Array

DIN 50432 — Determination of the Conductivity Type of Silicon or Germanium by Means of Rectification Test or
Hot-Probe

DIN 50441-1 — Determination of the Geometric Dimensions of Semiconductor Slices; Measurement of Thickness
DIN 50441-2 — Determination of the Geometric Dimensions of Semiconductor Slices; Testing of Edge Rounding

DIN 50441-4 — Determination of the Geometric Dimensions of Semiconductor Slices; Diameter and Flat Depth of
Slices

DIN 50441-5 — Determination of the Geometric Dimensions. of Semiconductor Wafers; Terms of Shape and
Flatness Deviation

DIN 50445 — Contactless Determination of the Electrical Resistivity of Semiconductor Wafers with the Eddy
Current Method

3.3 |EEE Standards®

IEEE 754 — |EEE Standard for Binary Floating-Point Arithmetic

IEEE 802 — IEEE Standard for Local and Metropolitan Networks: Overview and Architecture

IEEE 854 — IEEE Standard Radix-Independent Floating-Point Arithmetic

3.4 1SO Standards®

ISO/IEC 8859 — Information Technology — 8-bit Single-Byte Coded Graphic Character Sets

ISO 8879 — Information Processing — Text and Office Systems — Standard Generalized Markup Language (SGML)
ISO 9000 — Quality- Management Systems — Fundamentals and VVocabulary

ISO 9001 — Quality Management Systems — Requirements

ISO/IEC 10646-1 — Information Technology — Universal Multiple-octet Character Set (UCS) — Part 1: Architecture
and Basic Multilingual Plane

ISO/IEC 10918 — Information Technology — Digital Compression and Coding of Continuous-Tone Still Images
ISO 14644-1 — Cleanroom and Associated Controlled Environments — Part 1: Classification of Air Cleanliness
3.5 JEITA Standards*

JEITA EM-3401 (43) — Terminology of Silicon Wafer Flatness

! Deutsches Institut fiir Normung e.V., Available from Beuth Verlag GmbH, Burggrafenstrasse 4-10, D-10787 Berlin, Germany;
http://www.din.de

2 Institute of Electrical and Electronics Engineers, 3 Park Avenue, 17" Floor, New York, NY 10016-5997, USA; Telephone: 212.419.7900, Fax:
212.752.4929, http://www.ieee.org

® International Organization for Standardization, ISO Central Secretariat, 1 rue de Varembé, Case postale 56, CH-1211 Geneva 20, Switzerland;
Telephone: 41.22.749.01.11, Fax: 41.22.733.34.30, http://www.iso.ch

4 Japan Electronics and Information Technology Industries Association, Ote Center Building, 1-1-3, Otemachi, Chiyoda-ku, Tokyo 100-0004,
Japan; http://www.jeita.or.jp
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8 PREXE

8.1 ASTM Standards®

ASTM E177 — Standard Practice for Use of the Terms Precision and Bias in ASTM Test Methods
ASTM E456 — Standard Terminology for Relating to Quality and Statistics

8.2 T DD E

8.2.1  Evaluating Automated Wafer Measurement Instruments, SEMATECH®, Technology Transfer 94112638A-
XFR

8.2.2  Metrology Tool Gauge Study Procedure for the International 300 mm Initiative (13001), International 300
mm Initiative®, Technology Transfer #97063295A-XFR

8.2.3 International Technology Roadmap for Semiconductors: most recent edition®’

8.2.4  1SO3274-1996 — Geometrical Product Specifications (GPS) — Surface Texture: Profile method — Nominal
characteristic of contact (stylus) instruments®

® American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA; Telephone: 610.832.9585,
Fax: 610.832.9555, http://www.astm.org

® SEMATECH, 257 Fuller Road, Suite 2200, Albany, NY 12203, USA; Telephone: 518.649.1000, http://www.sematech.org
" Recent versions of the ITRS are available from the homepage of International Sematech or ITRS: http://www.sematech.org or
http://www.itrs.net
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Wafer Rotational Alignment
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17 Ux— R T OXAS =7 Ht vk, FOUP, SEMI E1.9, SEMI E19,
Type of Wafer Carriers SMIF &R, FOSB, MAC SEMI E47, SEMI E47.1,
SEMI M31, SEMI E158,
HDHN L SEMI E159
18 DU HE Tl AN A,
Wafer Carrier Loading T YL
19 B#Y=— F¥V7 1D fiE5E AT
Automatic Wafer Carrier ID
Reading
110 v =— REF EE 3R EREFIZLD
Wafer Seating AT —vay L TO

V= EX VT BE

111 J=—\F XU T 747 E—R T DT IRABL N —F 407,

Wafer Carrier Filling Modes A=A NG L=Vl = N SN /4

112 B#yy=—/~ ID fif#i AR E
Automatic Wafer ID reading

113 R—F 4o N5Y < 0.001 PWP per cm?, SEImABTEEIC LD SEMI E14
Particulate Contamination > 90 nm LSE #m, = — NFHE ORREE

FBL > 120 nm LSE St

2 {EfEtE RELIABILITY

2.1 MTBF > 2000 5 SEMI E10
22 MITTA > 4 W SEMI E10
2.3 MTTR H— ALK | HEL SEMI E10
2.4 AFrIHEME Availability > 98% AR
25 ToFH A Uptime > 160 [/
2.6 JLARER Response Time B REH CHERL
2.7 R o A (SPC) MEfE H#Eh=

Statistical Process Control (SPC)

Performance
2.8 MR oA (SPC) HEE H#Eh=

3F A—% Statistical Process

Control (SPC) machine parameters

3 F#i PROCEDURAL

31 ZAHEMRA BRI E
Acceptance Testing
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