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SEMI E49.7-95
GUIDE FOR SUBSYSTEM ASSEMBLY AND TESTING PROCEDURES -
POLYMER SYSTEMS

1  Purpose
The objective of this document is to establish standard
guidelines for cleanroom activities specific to the
manufacturing, assembly, testing, and integration of
materials and components used in polymer
semiconductor process equipment.

2  Scope
This standard has been developed as a guide for the
assembly and testing of high purity and ultrahigh purity
DI/chemical subsystems.

3  Referenced Documents
Note: Refer to the latest version of the following documents
for general cleanroom protocol.

3.1  Federal Standard (FED-STD)1   
Federal Standard Cleanroom and Work Station
Requirements, Controlled Environment

3.2  Institute of Environmental Sciences (IES)2   
IES-RP-CC-001 — Recommended Practices for HEPA
Filters

IES-RP-CC-002 — Recommended Practices for
Laminar Flow Clean Air Devices

IES-RP-CC-003 — Recommended Practices for
Garments Required in Cleanrooms and Controlled
Environmental Areas

IES-RP-CC-006 — Recommended Practices for
Testing Cleanrooms

3.3  ASTM Documents3

ASTM D 638 — Test for Tensile Properties of Plastics

ASTM D 1598 — Standard Test Method for Time to
Failure of Plastic Pipe under Constant Internal Pressure

4  Terminology
See Section 4 of SEMI E49.
                                                          

1 Available from General Service Administration, Federal Supply
Service Bureau, Specification Section, Suite 8167, 470 East L’Enfant
Place SW, Washington, D.C. 20407.

2 Available from Institute of Environmental Sciences, 940 E.
Northwest Hwy., Mount Prospect, IL 60056.

3 American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohoken, PA 19428-2959

5  Facility Guidelines
5.1  Gowning Area Class 10,000/1 ,000 (HP/UHP) —
All personnel working in cleanrooms should wear paper
booties prior to entering the gowning area. Personnel
should wear polyester gowns, hood, and boots, pure
latex gloves (no talc), and safety glasses before entering
clean areas.

5.2  Materials Staging Area Class 10,000/1,000
(HP/UHP) — Materials used in the cleanroom should
have the outer bag removed and the inner bag wiped
down with cleanroom wipes saturated with a 50/50
IPA/DI mix in the materials staging area prior to entry
into the cleanroom.

5.3  Cutting Area Class 10,000 or Better — Cutting
area should be a Class 1,000 area while in normal (at
rest) operation. Work areas should maintain a Class
1,000 average at all times.

5.4  Welding and Cleaning Area Class 1,000/100
(HP/UHP) — Welding and cleaning area — ultrasonic
tanks, DI rinse stations, and dry-down stations —
should be Class 1,000 or 100, depending on purity
classification. After final cleaning operation, there
should be a Class 100 station for final bagging of
cleaned parts prior to their entry into the cleanroom.

5.5  Assembly, Final Integration, and Final Test Class
100/10 (HP/UHP) — All areas used for liquid system
assembly, integration, and test should be Class 100/10
under all working conditions. This area should be
segregated by hard or soft walls from all other
fabrication areas.

5.6  Common Plenums — Adjoining clean areas of
varying classifications should be separated with floor-
to-ceiling hard or soft walls, have separate return air
grilles, and be positively pressurized to a minimum of
1.3 mm (0.05 in.) H2O (W.C.) over the lower adjacent
class clean area when otherwise common by access of
pass-through.

6  Utility System Guidelines
6.1  Nitrogen for Drying after Clea ning (Cryogenic
Source) and Welding (Both HP and UHP Classes)

•  Filtration — 0.01 µm rated

•  Oxygen Content — < 1.5 ppm

•  Moisture Content — < 1.0 ppm

•  Hydrocarbon Content — < 2.0 ppm
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6.2  DI Water - HP/UHP Classes

•  Resistivity — ≥ 18 mega ohm-cm @ 25°C (77°C)

•  TOC — < 20 ppb

•  Silica — < 5 ppb

•  Particles — < 1 particle/millimeter @ 0.1 µm size

•  Bacteria — < 10 colonies/100 millimeter

•  Hot DI Temperature — 80°C (176°F), minimum

7  Materials Procedures
7.1  Procedures for Incoming Materials and
Components (Component Suppliers)

7.1.1  Identification Guidelines

7.1.1.1  Every deliverable item should have some
scheme of positive and permanent identification, so that
traceability is provided from the resin source to the
final finishing and packaging through system
installation.

7.1.1.2  This identification should provide
nondestructive post-installation traceability.

7.1.1.3  All packages should have labe ls that are
clearly visible (without the need to open the package),
and these should be provided at each level of
packaging.

7.1.2  Packaging and Shipping Guidelines

7.1.2.1  Double bagging should be required.

7.1.2.2  The inner bag should be nonpermeable
(minimum six mil polyethylene or Nylon 6) and should
prevent damage from normal handling.

7.1.2.3  Vacuum sealing or dry inert ga s purging
should be used on the inner bag.

7.1.2.4  The ends of the component sho uld be protected
using some noncontaminating method.

7.1.2.5  The outer bag may be any suit able material but
should be purged with a dry inert gas prior to sealing.

7.1.2.6  Packaging in sturdy and waterproof containers
suitable for semipermanent storage is preferred.

7.1.3  Documentation

7.1.3.1  Test results should be provided  for each
shipment.

7.1.3.2  Shipment should be in comple te lot sizes.

7.1.3.3  The performance tests should be considered
production qualification tests. It is the responsibility of
the component manufacturer to provide statistically
significant data which correlates their production tests

to these qualification tests (e.g., Statistical Process
Control, MIL-STD-105D).

7.1.3.4  The equipment supplier should  be responsible
for maintaining and supplying, upon request,
documentation that proves their components meet the
user’s materials performance requirements.

7.1.3.5  Documents should reflect current production
capabilities.

7.2  Receiving

7.2.1  All incoming material should be segregated from
“acceptable material” until it has been formally
accepted through documented procedure.

7.2.2  All cartons should be opened (100%); all goods
should be checked visually for damage (e.g., torn bags,
inadequate padding causing damage).

7.2.3  Material should be stored in or iginal packaging.
Do not open until ready to use or inspect. Inspection
involving opening sealed plastic bags should be
conducted within the materials staging prefab
cleanroom. After inspection, purge and heat-seal the
material into a clean polyethylene bag.

7.2.4  Any material failing initial inspection should be
immediately “red tagged” and set aside in a
“quarantine” area until the supplier of the material is
notified and disposition is determined.

7.3  Acceptance and Rejection

7.3.1  All material should be uniquel y identified with a
heat number, lot number, and serial number, allowing
traceability back to source and documentation. Only
material so marked should be accepted.

7.3.2  All material should meet a pur chasing
specification and be provided with documentation
demonstrating compliance. Only material so
documented should be accepted.

7.3.3  A certain percentage of materi al should undergo
incoming QA checks for parameters such as:  surface
contamination (e.g., metallic, particulate); tubing
quality, wall thickness, nicks, scratches, surface
roughness; particle count, and leak integrity.

The material should be accepted only after these
incoming QA checks are completed. A statistically
significant sample size should be determined. This
means that sufficient pieces must be checked to
guarantee that no defective parts arrive at the buyer's
location.

7.3.4  Any material that does not pass the basic
incoming QA requirements should be “red tagged” and
placed in “quarantine” pending final disposition.
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