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PART I. Ultra High Purity Gas Delivery System



Gas Delivery System for Semiconductor Application
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Applications of Ultra High Purity Fitting & Valve

v Bulk Gas Line

v Specialty Gas Line

ð Toxic · Corrosive · Flammable · etc

v Gas Supply System

ð Gas Cabinet · Gas Manifold Box · Gas Panel

ð BSGS (Bulk Specialty Gas System)

ð VMB (Valve Manifold Box) · VMP (Valve Manifold Panel)

v Main Equipment

ð CVD · PVD · Etching · Ion Implantation · etc.

v The Others Gas Delivery Line

ð Shop Air · Vacuum System · DI Water System · etc.



Gases used in Semiconductor Manufacturing



PART II. Ultra High Purity Components
1) ZCR Metal Gasket Face Seal Fitting
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Ultra High Purity Gas Delivery System

ZCR Face Seal Fittings



ZCR Metal Gasket Face Seal Fitting 



The ZCR seal is formed by compressing a gasket
between two highly-polished beads

Sealing Mechanism of ZCR Metal Gasket Face Seal Fitting



A seal is formed when the beads penetrate into the gasket
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A seal is formed when the beads penetrate into the gasket
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ZCR Seal Bead's Surface Finish

The highly polished bead's
surface is critical to sealing
formation



Zero Clearance Assembly

Components can be easily installed and removed.



Always Protect ZCR Seal Bead

Installation Precautions

Seal Bead Protection

Severely Damaged Seal Bead 



Never Re-use the ZCR Metal Gasket

The existing bead impression may not align with the seal bead
and a leak will occur at the intersection of the two impressions

Installation Precautions



Always Follow the Manufacturer's Installation Instructions

Installation Precautions

Hy-Lok Recommended
Instruction



Over-tightening Damages the Seal Bead and Distorts the Gasket

Installation Precautions



v Always use a back-up wrench

v Always inspect and protect seal bead

v Assembly is 1/8 turn past finger tight

v Always wear gloves for UHP systems

v Never connect two "non-rotatable"

v Never re-use the gasket

v Never let problems go unreported

ZCR Metal Gasket Face Seal Fitting Installation Reminders



The Hy-Lok ZCR Face Seal Fittings:

v Seals by compressing a metal gasket with 
two polished seal beads

v Is suitable for use in high vacuum, high 
pressure, and UHP systems

v Is a "zero clearance" assembly

v Is commonly available as end connection 
on valves, filters, regulators, gauges, etc.

ZCR Metal Gasket Face Seal Fitting Installation Reminders



PART III. Ultra High Purity Components
2) Tube Butt Weld Fitting
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Tube Butt Weld Fittings
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Tube Butt Weld Fitting



PART III. Ultra High Purity Components
3) Bellows Valve



The bellows valve is a compact valve designed for ultra-
pure, toxic, or corrosive gas lines in various types of 
semiconductor manufacturing facilities.

The bellows valve offers superior sealing performance, 
remarkable durability, compactness, ease of cleanliness, 
and excellent purge characteristics.

The bellows-sealed valve incorporates a flexible metal 
bellows seal instead of the stem packing.

The bellows is welded to the stem providing a very 
reliable seal.

Metal Bellows

Bellows Valve



The conventional bellows valve is designed with the system pressure acting on the inside 
of the bellows. It can generate particles during operation.

The improved design incorporate an metal bellows, with system pressure on the outside.

The stem is externally guided, which eliminates internal rubbing and particle generation. 
Therefore, a valve has long cycle life, good purgeability, and minimal particle generation.

Bellows Valve Design Comparison

Conventional Bellows Valve Improved Bellows Valve



Characteristics of Bellows Valve
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Bellows Valve Specification

Bellows Valve Components Classifications

Characteristics of Bellows Valve



PART III. Ultra High Purity Components
4) Diaphragm Valve



Diaphragm

The diaphragm valve is a packless valve for ultra-
pure, toxic, or corrosive gas lines in various types 
of semiconductor manufacturing facilities.

The metal diaphragm construction makes the 
diaphragm valve with superior sealing performance, 
remarkable durability, compactness, and particle 
and dead-space free performance.

Diaphragm valves use metal diaphragms, which flex 
to  open and c lose the valve ,  as  the seal  to 
atmosphere.

Diaphragm Valve



Diaphragm Valve Design Comparison

Spring Loaded Diaphragm Valve Springless Diaphragm Valve

The conventional design have a stem below the diaphragm for shut-off and a spring to 
open the valve.
The newest springless diaphragm valves have no internal stem or spring.
The diaphragm seals directly against the valve seat and flexes to open.
The valve is closed by an external spring that limits the shut-off force, to prevent seat 
damage. This external spring is controlled by an air actuator or a quarter-turn manual 
handle.



Characteristics of Diaphragm Valve



Characteristics of Diaphragm Valve



Diaphragm Valve Specification

Diaphragm Valve Components Classifications

Characteristics of Diaphragm Valve












