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1  Purpose

1.1  This specification establishes the minimum design
and performance requirements for pneumatically actu-
ated cylinder valves used in semiconductor manufac-
turing. It is also intended as an aid in the procurement
of these valves.

2  Scope

2.1  This specification applies to pneumatically actu-
ated valves for use on cylinders containing gases used
in semiconductor manufacturing facilities and in com-
parable research and development areas.

3  Limitations

3.1  This specification is not a replacement for safety
regulations. It is the responsibility of the user to ensure
pneumatically actuated cylinder valves comply with all
applicable safety regulations.

3.2  This specification excludes design or performance
requirements for any electrically operated devices used
in conjunction with, or as a replacement for, pneumatic
actuators.

4  Referenced Documents

As listed or revised, all documents cited shall be the
latest publications of adopted standards.

4.1  SEMI Standards

SEMI F1 — Specification for Leak Integrity of High-
Purity Gas Piping Systems and Components

SEMI F19 — Specification for the Finish of the Wetted
Surfaces of Electropolished 316L Stainless Steel Com-
ponents

SEMI F20 — Specification for 316L Stainless Steel
Bar, Extruded Shapes, Plate, and Investment Castings
for Components Used in High Purity Semiconductor
Manufacturing Applications

SEMI S5 — Safety Guideline for Flow Limiting
Devices

4.2  CGA Standards1  

CGA Standard G-4.1 — Cleaning Equipment for Oxy-
gen Service

CGA Standard S-1.1 — Pressure Relief Device Stan-
dards - Part 1 - Cylinders for Compressed Gases

CGA Standard S-7 — Method for Selecting Pressure
Relief Devices for Compressed Gas Mixtures for Cyl-
inders

CGA Standard V-1 — Compressed Gas Cylinder Valve
Outlet and Inlet Connections

4.3  ASME Document2 

B1.1 — Unified Inch Screw Threads (UN and UNR
Thread Form)

4.4  ISA Document3 

S75.02 — Control Valve Capacity Test Procedure

4.5  ISO Standards4 

ISO 68 — General Purpose Screw Threads - Basic Pro-
file

ISO 261 — General Purpose Metric Screw Threads -
General Plan

4.6  US Code of Federal Regulations5 

Title 49 CFR, Parts 100 – 199 — Transportation

5  Terminology

5.1  burst pressure — A pressure at which rupture or
uncontrolled leakage of one or more of the pressure
retaining components of the cylinder valve occurs.
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5.2  cylinder — A pressure vessel designed for pres-
sures higher than 276 kPa (40 psia), having a circular
cross-section, and a maximum water capacity of less
than 454 kg (1,000 lbs). It does not include a portable
tank, multi-unit tank car tank, cargo tank, or tank car.

5.3  cylinder valve — A mechanical device attached to
a compressed gas cylinder that permits flow into or out
of the cylinder when the device is in the open position
and prevents flow when in the closed position.

5.4  disconnect shutoff — A device which will not per-
mit the flow of gas in an open cylinder valve without
attachment to an outlet connector.

5.5  flow coefficient (Cv) — A numeric constant used
to characterize the flow capacity of a valve.

5.6  manual locking device — A device used to prevent
the cylinder valve from opening during transportation
or service.

5.7  manual override — A device used for manually
opening the cylinder valve.

5.8  normal temperature — A temperature of 21°C ±
6°C (70°F ± 10°F).

5.9  normally closed — A design in which the cylinder
valve closure member automatically assumes the
closed position upon loss of compressed gas to the
actuator.

5.10  packless valve — A valve with a diaphragm or
bellows stem seal instead of a packing or O-ring seal at
the stem.

5.11  pneumatic actuator — A device which converts
compressed gas pressure into mechanical motion and
force to move the cylinder valve closure member.

5.12  proof pressure — The pressure above the cylin-
der valve’s rated pressure the cylinder valve can with-
stand without impairing its ability to meet the leak rate
limits specified in SEMI F1 upon return to rated pres-
sure.

5.13  rated pressure — The pressure at which the cyl-
inder valve can meet the performance and qualification
requirements of this specification. Rated pressure shall
be specified by the manufacturer.

5.14  valve closure member — That part of the cylin-
der valve which is positioned in the flow stream to per-
mit or obstruct flow, depending on the closure position.

5.15  wetted surface — Surface within the interior of
the cylinder valve which is in contact with the con-
trolled gas. The surface in contact with the gas used to
actuate the cylinder valve is not, for the purpose of this
specification, considered a "wetted surface".

6  Design Requirements

6.1  General — Components not covered by this speci-
fication or CGA Standards shall be constructed such
that they do not compromise the safety, substantiality,
and durability of the valve or actuator.

6.2  Configuration — The cylinder valve shall be a
packless valve design with a normally closed actuator.

6.3  Size — The cylinder valve and actuator shall be of
a design size which permits the use of a protective
transportation cover which satisfies the requirements
of 49 CFR Section 173.40(d)(2).

6.4  Materials  — Ferrous materials used for the wetted
surfaces shall be per SEMI F20. Other materials may
be supplied to satisfy specific material or performance
requirements, provided they are compatible with the
gas service.

6.5  Inlet  — The inlet of the cylinder valve shall have
tapered external threads as specified by CGA V-1 or
other recognized governmental or industry standards
for the connection of cylinder valves to gas cylinders.

6.6  Outlet — The outlet of the cylinder valve shall
conform to a CGA 630/710 series connection in accor-
dance with CGA Standard V-1 or other recognized
governmental or industry standards for the outlet con-
nections of gas cylinder valves.

6.7  Actuator Pressure — The required actuating pres-
sure to fully open the cylinder valve closure member
shall not exceed 550 kPa (gauge) (80 psi).

6.8  Manual Override — A manual override shall be
supplied.

6.9  Vents — Vent hole(s) for mass spectrometer
helium leak testing shall be supplied at appropriate
locations.

6.10  Internal Volume — The wetted surfaces should
be configured, and the internal volume minimized, to
enhance the efficacy of purging.

6.11  Particle Control — The design should minimize
accumulation and generation of particles.
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