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Crystal growing Practise

• A CZ crystal growth apparatus , also called a puller is shown in fig.

• The one pictured weighs 17,600 kg and is 6.5 kg of silicon, which can be transformed into a 
crystal of 100 mm diameter and 3.0 m length.

• The puller has four subsystem

• Furnance:crucible,susceptor(crucible supporter) and rotation mechanism, heating element and power 
supply, and chamber.

• Crystal-pulling mechanism: seed shaft or chain, rotation mechanism and seed chuck.

• Ambient control:gas source, flow control, purge tube and exhaust and vaccum system.

• Control System:Microprocessor, sensor and outputs.
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Furnance

• Since it contain melts, the crucible material should be chemically unreactive with 
silicon.This is a major consideration, because the electrical properties of silicon are 
sensitive to even ppb levels of impurities.

• Other desirable characteristics for crucible material are high M.P., thrmal stability 
and hardness.Additionally, the crucible should be inexpensive or reusable.

• Fused silica is in exclusive use today.It reacts with silicon releasing silicon and 
oxygen in melt.



Crystal growing Practise

• The susceptor is used to support the silica crucible.It also provides better thermal conditions. 
Graphite is used to make the susceptor as it high temperature properties.The graphite used 
should be highly pure to prevent contamination of the crystal from impurities.The susceptor is 
placed on the pedestral whose shaft is connected to motor that provide rotation.

• To melt the charge radio-frequency (RF) heating or resistance heating is used.RF heating for 
small melt and resistance heating for large melt.finally graphite heater is connected to DC 
supply.

Crystal Pulling Mechanism

• This mechanism should control the pull rate & crystal rotation so it should have minimum 
vibration and great precision.
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• Seed holder crystal and pulling mechanism should maintain the proper 
orientation Perpendicular to melt surface.

• Lead screw are provided to withdraw and rotate the crystal.

• The crystal leave the furnance through the purge tube, where ambient gas is 
directed along the surface of the crystal to reduce its temp.From the purge 
tube, the crystal enter upper chamber, which is usually separated from the 
furnance by an isolation valve.s
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Ambient Control

• This includes an inert gas source (of argon) a flow control and an exhaust 
system.

• The gas source must meet the purity requirement. Inert gas environment is 
required because the hot graphite part must be protected from oxygen to 
prevent erosion and gas around the process should not react with silicon.
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Control System

• Control system includes control of process parameters like temperature , 
crystal diameter, pull rate, rotation speed etc.

• Programmed process step are provided through microprocessor based and 
infra-red sensor are used to judge any changes.


