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Nozzle tip adapter, nozzle assembly as well as nozzle 

The invention concerns a nozzle tip adapter for mounting a nozzle tip to a 

substrate processing device, a nozzle assembly for a substrate processing 

device as well as a nozzle for supplying a liquid to a substrate. 

In known substrate processing devices for nano- and microfabrication, it is 5 

necessary to dispense a liquid onto the substrate. The substrate may be a wafer 

or the like. The fluid may be developer, water, solvent, or any aqueous solution 

and is supplied to the substrate via a nozzle. Usually, the liquid is dispensed for a 

defined dispense period so that a predefined amount of liquid is dispensed. 

However, at the end of dispense period, a rest of the liquid remains in the nozzle 10 

and may drip onto the substrate in an uncontrolled manner. 

In substrate processing devices of the state of the art, it is known to prevent 

the nozzle from dripping after a dispense period by reversing the flow of the liquid 

to pull back excess liquid from the nozzle. 

However, due to air bubbles and the like in the liquid, dripping cannot be 15 

prevented completely with this approach. 

It is thus the object of the invention to provide a nozzle tip adapter, a nozzle 

assembly and a nozzle for a substrate processing device that reliably prevents 

dripping after the liquid has been dispensed. 

For this purpose, a nozzle tip adapter for mounting a nozzle tip to a substrate 20 

processing device is provided, comprising a suction duct, a supply duct and a 

base body with a device end and a substrate end, wherein the suction duct and 

the supply duct are provided in the base body. The base body has a nozzle tip 

recess at its substrate end for receiving the nozzle tip and a projecting portion 

extending into the nozzle tip recess, wherein the suction duct extends through the 25 

projecting portion and the supply duct opens into the nozzle tip recess, wherein 

the suction duct is being at least partially surrounded by the supply duct. 
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The substrate may be an uncoated substrate like a wafer or a coated 

substrate. For example, the liquid is developer, solvent, water or an aqueous 

solution. Further, the substrate processing device may be a device for nano- 

and/or microfabrication. 

In the context of this invention, “downstream” means the direction of the 5 

general flow of liquid, i.e. from the device end towards the substrate end or 

towards the substrate itself. The axial direction of the nozzle tip adapter extends 

also in the downstream direction. 

The substrate end and the device end may be opposite to each other. 

For example, the projecting portion has a needle shape or forms a hollow 10 

needle. Further, the nozzle tip recess may be threaded for receiving a nozzle tip.  

Further, the diameter of the suction duct and the projecting portion may be 

between 0.7 and 4.0 mm.  

By providing two different ducts, one of the ducts of the nozzle tip adapter can 

be used to supply the liquid to the nozzle, whereas the other duct can be used to 15 

divert surplus liquid away from the orifice of a nozzle tip after a liquid dispense 

period. The projecting portion allows for the two ducts to merge very close to the 

orifice of the nozzle so that all liquid between the orifice and the point at which 

the ducts merge can be diverted away from the nozzle. Thus, very reliable drip 

prevention is achieved. 20 

The base body and the projecting portion are immovably fixed to one another. 

In particular, the base body and the projecting portion are formed as a single 

piece. This simplifies handling of the nozzle tip adapter. 

For example, the suction duct extends through the axial length of the 

projecting portion and opens at the downstream end of the projecting portion. 25 

This way, the suction duct and the supply duct are merged as far downstream as 

possible. 

In order for the projecting portion to reach as far into the nozzle tip as 

possible, the projecting portion may extend in an axial direction of the base body 

through the nozzle tip recess and may protrude from the nozzle tip recess with its 30 
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downstream end. In this case, the downstream end of the projecting portion is the 

most downstream portion of the nozzle tip adapter. 

In an embodiment of the invention, the base body comprises a device 

protrusion at the device end for fixing the nozzle tip adapter to the substrate 

processing device. The device protrusion may be threaded. By this means, the 5 

nozzle tip adapter can easily be mounted between the nozzle tip and the 

substrate processing device. 

In particular, the nozzle tip recess and the device protrusion have the same 

size and/or complementary shape. This way, it can be assured that the nozzle tip 

adapter may be mounted between the nozzle tip and the device without changes 10 

to the nozzle tip or the device.  

In another embodiment, the nozzle tip adapter has a suction port, preferably 

at the peripheral surface or the device end of the base body, and the suction duct 

originates from the suction port. The nozzle has further a supply port, preferably 

at the peripheral surface or at the device end, and the supply duct originates from 15 

the supply port. The peripheral surface is the surface between the two ends of 

the base body and the supply duct may extend through the device protrusion. 

Further, the suction port may be threaded or a coupling. By providing a suction 

port, excess liquid that may drip from the nozzle can easily be diverted away from 

the nozzle outlet. For example, the supply port may be located at the device end 20 

and the suction port may be located at the peripheral surface, or vice versa. 

Further, it is possible that both, the suction port and the supply port, are located 

at the same surface of the base body, for example the peripheral surface or the 

end face of the device end. 

The invention further provides a nozzle tip assembly for a substrate 25 

processing device, comprising a nozzle tip adapter according to the invention and 

a nozzle tip. The nozzle tip comprises a nozzle body with a connection end and a 

discharge end, a fastening protrusion provided at the connection end, a liquid 

chamber being open towards the connection end and extending at least into the 

fastening protrusion, and an outlet having an orifice at the discharge end and 30 

being fluidly connected to the liquid chamber, preferably at the downstream end 

of the liquid chamber. The fastening protrusion of the nozzle tip is received in the 

nozzle tip recess at the nozzle tip adapter, the projecting portion of the nozzle tip 
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adapter extending into the liquid chamber of the nozzle tip. The nozzle tip may be 

a puddle or a spray nozzle, in particular a fan spray nozzle. The nozzle assembly 

provides a duct for supplying the liquid and another duct for diverting the liquid 

from the liquid chamber and away from the outlet. This way, it can be prevented 

that liquid drips from the outlet or the liquid chamber onto the substrate after a 5 

dispense period has ended. 

For example, the supply duct of the nozzle tip adapter opens into the liquid 

chamber, and the upstream end of the liquid chamber and/or the suction duct of 

the nozzle tip adapter opens into the liquid chamber at the downstream end of 

the projecting portion. Thus, the suction duct and the supply duct merge at the 10 

downstream end of the projecting portion close to the downstream end of the 

liquid chamber to reliably divert any liquid away from the nozzle in a controlled 

manner after a dispense period. 

In an embodiment, the outlet has a diameter, the distance between the 

downstream end of the projecting portion and the orifice being at least 0.5 times 15 

the diameter of the outlet. For example, the distance is maximum 5 times the 

diameter of the outlet, preferably between 1 and 3 times the diameter. This way, 

the distance between the downstream end of the projecting portion and the orifice 

is small enough to ensure that all of the liquid in the outlet is diverted into the 

other duct.  20 

For improved performance, the outlet and the suction duct in the projecting 

portion are coaxial. 

In a variation, a channel is being formed between the periphery of the 

projecting portion of the nozzle tip adapter and the inner walls of the liquid 

chamber, and the supply duct of the nozzle tip adapter opens into the channel. 25 

The channel may have a width between 0.25 mm and 1.0 mm and may be an 

elongation of the supply duct. In this way, the supply duct is formed with minimal 

material needed. 

For further improving the performance, the channel and the suction duct 

merge at the downstream end of the liquid chamber. 30 

The invention further provides a nozzle for supplying a liquid to a substrate, 

having a main body with a device end and a discharge end, the main body 
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comprising: a suction duct, a supply duct, a liquid chamber forming portions of 

the supply duct, an outlet having a smaller diameter than the diameter of the 

liquid chamber, having an orifice at the discharge end, and being fluidly 

connected to the liquid chamber, preferably at the downstream end of the liquid 

chamber, and a projecting portion extending into the liquid chamber. The suction 5 

duct extends through the projecting portion and opens into the liquid chamber at 

the downstream end of the liquid chamber and merges with the supply duct 

upstream of the outlet. The suction duct is being at least partially surrounded by 

the supply duct. 

The suction duct may extend through the axial length of the projecting portion 10 

and may open at the downstream end of the projecting portion. In this way, the 

suction duct and the supply duct are merged as far downstream as possible. 

The main body and the projecting portion are immovably fixed to one another. 

In particular, the main body and the projecting portion are formed as a single 

piece. This simplifies handling of the nozzle. 15 

For example, the main body comprises a device protrusion at the device end 

for fixing the nozzle to a substrate processing device. The device protrusion may 

be threaded. By this means, the nozzle tip adapter can easily be mounted 

between the nozzle tip and the substrate processing device. The device 

protrusion may be threaded. 20 

In an embodiment of the invention, the nozzle has a suction port, preferably at 

the peripheral surface or the device end of the main body, and the suction duct 

originates from the suction port. The nozzle has a supply port as well, preferably 

at the peripheral surface or at the device end, and the supply duct originates from 

the supply port. The peripheral surface extends between the two ends of the 25 

main body. The supply duct may extend through the device protrusion. Further, 

the suction port may be threaded or a coupling. By providing a suction port, 

excess liquid in the nozzle outlet that may drip from the nozzle can easily be 

diverted. For example, the supply port may be located at the device end and the 

suction port may be located at the peripheral surface, or vice versa. Further, it is 30 

possible that both, the suction port and the supply port, are located at the same 

surface of the base body, for example the peripheral surface or the end face of 

the device end.  
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In a variation, the distance between the downstream end of the projecting 

portion and the orifice being at least 0.5 times the diameter of the outlet. For 

example, the distance is maximum 5 times the diameter of the outlet, preferably 

between 1 and 3 times the diameter. This way, the distance between the 

downstream end of the projecting portion and the orifice is small enough to 5 

ensure that all of the liquid in the outlet is diverted into the other duct. 

For improved performance, the outlet and the suction duct in the projecting 

portion are coaxial. 

In another embodiment, a channel is being formed between the periphery of 

the projecting portion and the inner walls of the liquid chamber. The channel may 10 

have a width between 0.25 mm and 1.0 mm. Thus, the space needed for 

providing the channel can be minimized. 

Further features and advantages of the invention will be apparent from the 

following description of the embodiments and the attached drawings to which 

reference is made. In the drawings,  15 

- Figure 1 shows a cross section of a nozzle tip assembly according to a 

first embodiment of the invention with a nozzle tip adapter according to a 

first embodiment of the invention, 

- Figure 2 shows a cross section of the nozzle tip adapter of Figure 1, 

- Figure 3 shows another cross section of the nozzle tip adapter of Figure 1 20 

across the line III-III, 

- Figure 4 shows a nozzle according to another embodiment of the 

invention in a cross section, 

- Figure 5 shows a cross section of a nozzle tip assembly according to a 

second embodiment of the invention with a nozzle tip adapter according to 25 

a second embodiment of the invention, 

- Figure 6 shows a cross section of the nozzle tip adapter of Figure 5, 

- Figure 7 shows another cross section of the nozzle tip adapter of Figure 5 

across the line VII-VII, and 
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- Figure 8 shows a nozzle according to another embodiment of the 

invention in a cross section. 

Figure 1 shows a nozzle assembly 10 comprising a nozzle tip adapter 12 and 

a nozzle tip 14.  

The nozzle assembly 10 can be mounted into a substrate processing device 5 

for dispensing liquid onto a substrate like a wafer. The substrate processing 

device may be a device for nano- and/or microfabrication.  

The nozzle tip 14 is a standard nozzle tip and is a spray nozzle, like a fan 

spray nozzle, in the shown first embodiment. 

The nozzle tip adapter 12 is also shown in Figure 2 and comprises a base 10 

body 16, for example made out of a plastic material. The base body 16 may be 

produced by injection molding or 3D-printing. 

The base body 16 has a device end 18 and an opposing substrate end 20 as 

well as a peripheral surface 22 extending between the device end 18 and the 

substrate end 20. The liquid flows from the device end 18 to the substrate end 15 

20. In the following, the direction “downstream” is used for describing the 

direction from the device end 18 to the substrate end 20 and further through the 

nozzle tip 14. Thus, “upstream” describes the opposite direction. The 

downstream direction coincides with the axial direction of the nozzle tip adapter 

12 and the nozzle tip 14. 20 

At the device end 18, the base body 16 is provided with a device protrusion 

24 that is threaded at its radially outer surface. 

At the substrate end 20, a nozzle tip recess 26 is formed in the base body 16 

that has threaded walls. 

The size of the device protrusion 24 and the size of the nozzle tip recess 26 25 

are the same, meaning that the device protrusion 24 could be screwed into the 

nozzle tip recess 26. The size may be chosen to fit standard substrate processing 

devices or standard nozzle tips 14. Thus, the nozzle tip adapter 12 can easily be 

inserted in known devices between the substrate processing device and a nozzle 

tip. 30 
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A bore 28 extends from the device end 18 through the device protrusion 24 

into the nozzle tip recess 26 in the longitudinal or axial direction of the base body 

16. 

The upstream end of the bore 28, i.e. its end at the device end 18 forms a 

supply port 29. The supply port 29 may be threaded or the socket of a coupling. 5 

However, it is also possible that the supply port 29 is a hollow protrusion with an 

outer threading or forming the plug connector of a coupling. In any case, the 

supply port 29 is adapted to be connected with the substrate processing device. 

The adjacent portion of the bore 28 extending through the device protrusion 

24 forms a supply duct 36. 10 

Further, the base body 16 comprises a projecting portion 30 that extends 

partly in the bore 28 and proceeds in the axial direction of the base body 16 into 

the nozzle tip recess 26. The projecting portion 30 runs along the middle axis of 

the bore 28, as can be seen in Figure 3, and is supported at the side wall of the 

bore 28. 15 

The main body 16 and the projecting portion 30 are formed as a single piece 

and are therefore immovably fixed to one another. 

The projecting portion 30 has a needle shape or is a hollow needle that 

projects through the nozzle tip recess 26. 

The projecting portion 30 further extends in the axial direction fully through the 20 

nozzle tip recess 26 and protrudes from the nozzle tip recess 26 with a 

downstream end. Thus, the downstream end of the projecting portion 30 is the 

most downstream portion of the nozzle tip adapter 12. 

At the peripheral surface 22 of the base body 16, especially downstream of 

the device protrusion 24, a suction port 32 is provided. 25 

In the shown embodiment, the suction port 32 is formed as a recess 

extending radially inwards. The recess may be threaded or the socket of a 

coupling. However, it is also possible that the suction port 32 is a hollow 

protrusion with an outer threading or forming the plug connector of a coupling. In 

any case, the suction port 32 is adapted to be connected with a tubing or the like 30 

to a vacuum pump or any other low-pressure source. 
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A suction duct 34 originates from the suction port 32. The suction duct 34 

extends in the downstream direction completely through the projecting portion 30 

and opens at the downstream end of the projecting portion 30. 

The diameter of the suction duct 34 and the projecting portion 30 may be 

between 0.7 mm and 4.0 mm. 5 

The supply duct 36 is formed as part of the bore 28 in the region of the 

projecting portion 30. 

The supply duct 36 opens into the nozzle tip recess 26 at the upstream end of 

the nozzle tip recess 26 and surrounds the projecting portion 30 and therefore the 

suction duct 34. 10 

Thus, the suction duct 34 and the supply duct 36 are coaxial to one another. 

In the first embodiment shown in Figures 1 to 4, the supply port 29 is located 

at the device end 18 of the base body 16, for example at the end face of the 

device end 18, and the suction port 32 is located at the peripheral surface 22 of 

the base body 16. 15 

Turning now to the nozzle tip 14 as shown in Figure 1, the nozzle tip 14 

comprises a nozzle body 44 with a connection end 46 facing the nozzle tip 

adapter 12 and a discharge end 48 being the downstream end of the nozzle tip 

14 and the nozzle assembly 10. 

The nozzle body 44 can also be made of a plastic material and can, for 20 

example, be manufactured using injection molding or 3D-printing. 

The nozzle body 44 comprises a fastening protrusion 50 that is provided at 

the connection end 46 and may be engaged into the nozzle tip recess 26 of the 

nozzle tip adapter 12. For this purpose, the fastening protrusion 50 may be 

provided with a thread.  25 

From the connection end 46, a liquid chamber extends downstream into the 

fastening protrusion 50. Another duct, hereinafter called outlet 54, extends from 

the downstream end of the liquid chamber 52 to the discharge end 48 and opens 

at the discharge end 48 forming an orifice 56. 
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The liquid chamber 52 and the orifice 56 are coaxial with one another as well 

as coaxial with the suction duct 34 and the supply duct 36 of the nozzle tip 

adapter 12. The diameter d of the outlet 54 is smaller than the diameter D of the 

liquid chamber 52 but may be larger than the diameter of the suction duct 34 

and/or of the projecting portion 30. 5 

The nozzle tip 14 is engaged into the nozzle tip adapter 12 via the fastening 

protrusion 50 and the nozzle tip recess 26. 

In the engaged position shown in Figure 1, the projecting portion 30 of the 

nozzle tip adapter 12 extends into the liquid chamber 52 of the nozzle tip 14. 

Due to its length, the projecting portion 30 extends through the majority of the 10 

liquid chamber 52 in the downstream direction and ends at a distance a from the 

orifice 56 and the discharge end 48 of the nozzle tip 14.  

The distance a is thus the distance between the downstream end of the 

projecting portion 30 and the orifice 56, i.e. the downstream end of the nozzle tip, 

and is at least 0.5 times the diameter of the outlet 54. The distance a is maximum 15 

5 times the diameter of the outlet and lies preferably between 1 and 3 times the 

diameter of the outlet 54. 

Due to the projecting portion 30 a channel 58 is formed between the outer 

walls of the projecting portion 30 and the inner walls of the liquid chamber 52. 

The channel 58 is therefore an annular channel around the projecting portion 20 

30 and has a width w from the outer wall of the projecting portion 30 to the inner 

wall of the liquid chamber 52. The width is, for example, between 0.25 mm and 

1.00 mm. 

The supply duct 36 of the nozzle tip adapter 12 opens into the liquid chamber 

52 at the upstream end of the liquid chamber 52, more precisely the supply duct 25 

36 opens into the channel 58. Therefore, the channel 58 may be seen as an 

elongation of the supply duct 36. 

Thus, both the suction duct 34 and the supply duct 36 open into the liquid 

chamber 52. Due to the length of the projecting portion 30, the suction duct 34 

and the supply duct 36 merge at the downstream end of the liquid chamber 52 30 

and the downstream end of the projecting portion 30. 
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In operation, the nozzle tip adapter 12 is mounted into a substrate processing 

device (not shown) via the device protrusion 24 of the nozzle tip adapter 12. In 

doing so, the supply port 29 of the nozzle tip adapter 12 is connected to a 

channel of the substrate processing device carrying the liquid to be dispensed 

onto the substrate. 5 

The substrate may be an uncoated substrate like a wafer or an already 

coated substrate. The liquid may be a developer, a solvent, water or any other 

aqueous solution. For example, the substrate is a wafer coated with a photo-

sensitive resin that has already been exposed, and the liquid is a developer for 

the exposed resin. 10 

The suction port 32 is connected by a suitable tubing to a low pressure source 

(not shown) like a vacuum pump so that a vacuum can be applied to the suction 

duct 34. 

The liquid is then applied for the length of a defined dispense period. The 

liquid is supplied from the substrate processing device to the supply port 29, 15 

flows through the supply duct 36 into the channel 58 of the liquid chamber 52 and 

through the outlet 54 where it is dispensed through the orifice 56 towards the 

substrate (not shown). During the dispense period the low-pressure source is 

deactivated. 

As soon as the supply of liquid has stopped, i.e. at the end of a dispense 20 

period, or soon thereafter, the low-pressure source is activated. Thus, low-

pressure or a vacuum is applied at the suction port 32.  

By applying a vacuum, the liquid remaining in the outlet 54 and in the liquid 

chamber 52 is sucked into the suction duct 34 and diverted away discharged 

from the nozzle tip 14 through the nozzle tip adapter 12. Thus, no liquid remains 25 

in the outlet 54 that may potentially drip onto the substrate in an uncontrolled 

fashion. 

The low-pressure source may be active permanently during periods in which 

no liquid is dispensed onto the substrate in order to divert any liquid that may flow 

unwantedly towards the outlet 54 through the nozzle tip adapter 12. 30 
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Thus, due to the short distance between the downstream end of the projecting 

portion 30, i.e. the point at which the suction duct 34 and the supply duct 36 

merge, dripping can be prevented with certainty. 

Figures 4 to 8 show different embodiments of the invention being essentially 

the same as the nozzle tip adapter 12 shown in Figure 1. Thus, identical parts or 5 

parts with the same function are referenced to using the same numerals and only 

the differences are described in the following. 

Figure 4 shows a nozzle 60 that is essentially a one-piece version of the 

nozzle tip adapter 12. 

The nozzle 60 has a main body 62 that can be understood as the base body 10 

16 of the nozzle tip adapter 12 and the nozzle body 44 of the nozzle tip 14 made 

out of one piece.  

Thus, the main body 62 comprises all the features of the base body 16 and 

the nozzle body 44 explained above, obviously without the nozzle tip recess 26, 

the fastening protrusion 50, the substrate end 20 and the connection end 46. 15 

Naturally, the main body 62 only comprises the device end 18 and the discharge 

end 48. 

The main body 62 and the projecting portion 30 are therefore immovably fixed 

to one another. In particular, the main body 62 and the projecting portion 30 are 

formed as a single piece. 20 

Further, the liquid chamber 52 is an elongation of the bore 28. 

The main body 62 can also be made of a plastic material and can, for 

example, be manufactured using injection molding or 3D-printing. 

Figures 5 to 7 show another embodiment of the nozzle assembly 10 and the 

nozzle tip adapter 12. 25 

In difference to the first embodiment shown in Figures 1 to 3, the locations of 

the suction port 32 and the supply port 29 have been interchanged. 

In this embodiment, the projecting portion 30 does not originate from the inner 

wall of the bore 28 but extends from the rim of the downstream opening of the 
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bore 28. Accordingly, the suction duct 34 elongates the bore 28, and the suction 

port 32 is therefore located at the device end 18 

The supply port 29 is now located at the peripheral surface 22 of the base 

body 16. The supply duct 36 is realized as a recess 64 extending from the supply 

port 29 radially inwards and around the projecting portion 30. 5 

An annular channel around the suction duct 34 is formed by the recess 64 of 

the supply duct 36 already within in the nozzle tip adapter 12. 

The recess 64 of the supply duct 36 opens in the downstream direction into 

the nozzle tip recess 26.  

In this embodiment the nozzle tip 14 is a puddle nozzle. However, just like in 10 

the first embodiment, a spray nozzle, like a fan spray nozzle, could also be used 

in this embodiment and vice versa. Further, any other standard nozzle tip 14 is 

also feasible for the nozzle tip adapter 12 and the nozzle assembly 10. 

Figure 8 shows another embodiment of the invention being a one-piece 

version of the nozzle assembly 10 shown in Figures 5 to 7. 15 

Like the nozzle of Figure 4 with respect to the nozzle assembly of Figures 1 to 

3, the nozzle 60 of Figure 8 has a one-piece main body 62 comprising almost all 

the features of the base body 16 and the nozzle body 44 with the exceptions that 

have been explained regarding the embodiment of Figure 4. 

However, in the nozzle 60 of the embodiment of Figure 8, the design of the 20 

suction duct 34 and the supply duct 36 follows the design of the embodiments of 

Figure 5, 6 and 7. 

Further, in both embodiments, it is possible that both, the suction port 32 and 

the supply port 29, are located at the device end 18 of the base body 16. For 

example, the ports 29, 32 could both be realized at the end face of the device 25 

end 18. One of the ports 29, 32, for example the suction port 32, may also be 

located at the inner sidewall of the bore 28.
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Claims 

1. Nozzle tip adapter for mounting a nozzle tip (14) to a substrate 

processing device, comprising a suction duct (34), a supply duct (36), and a base 

body (16) with a device end (18) and a substrate end (20), wherein the suction 5 

duct (34) and the supply duct (36) are provided in the base body (16),  

the base body (16) having a nozzle tip recess (26) at its substrate end (20) for 

receiving the nozzle tip (14) and a projecting portion (30) extending into the 

nozzle tip recess (26), 

wherein the suction duct (34) extends through the projecting portion (30) and 10 

the supply duct (36) opens into the nozzle tip recess (26), 

wherein the suction duct (34) is being at least partially surrounded by the 

supply duct (36). 

2. Nozzle tip adapter according to claim 1, characterized in that the suction 

duct (34) extends through the axial length of the projecting portion (30) and 15 

opens at the downstream end of the projecting portion (30). 

3. Nozzle tip adapter according to claim 1 or 2, characterized in that the 

projecting portion (30) extends in an axial direction of the base body through the 

nozzle tip recess (26) and protrudes from the nozzle tip recess (26) with its 

downstream end. 20 

4. Nozzle tip adapter according to any of the preceding claims, 

characterized in that the base body (16) comprises a device protrusion (24) at the 

device end (18) for fixing the nozzle tip adapter (12) to the substrate processing 

device. 

5. Nozzle tip adapter according to claim 4, characterized in that the nozzle 25 

tip recess (26) and the device protrusion (24) have the same size and/or 

complementary shape. 

6. Nozzle tip adapter according to any of the preceding claims, 

characterized in that the nozzle tip adapter (12) has a suction port (32), 
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preferably at the peripheral surface (22) or the device end (18) of the base body 

(16), and the suction duct (34) originates from the suction port (32) as well as a 

supply port (29), preferably at the peripheral surface (22) or at the device end 

(18), and the supply duct (36) originates from the supply port (29).  

7. Nozzle assembly for a substrate processing device comprising a nozzle 5 

tip adapter (12) according to any one of the preceding claims and a nozzle tip 

(14), 

the nozzle tip (14) comprising: 

a nozzle body (44) with a connection end (46) and a discharge end (48), 

a fastening protrusion (50) provided at the connection end (46), 10 

a liquid chamber (52) being open towards the connection end (46) and 

extending at least into the fastening protrusion (50), and 

an outlet (54) having an orifice (56) at the discharge end (48) and being fluidly 

connected to the liquid chamber (52), preferably at the downstream end of the 

liquid chamber (52), 15 

wherein the fastening protrusion (50) of the nozzle tip (14) is received in the 

nozzle tip recess (26) of the nozzle tip adapter (12), the projecting portion (30) of 

the nozzle tip adapter (12) extending into the liquid chamber (52) of the nozzle tip 

(14). 

8. Nozzle assembly according to claim 7, characterized in that the supply 20 

duct (36) of the nozzle tip adapter (12) opens into the liquid chamber (52) at the 

upstream end of the liquid chamber (52) and/or in that the suction duct (34) of the 

nozzle tip adapter (12) opens into the liquid chamber (52) at the downstream end 

of the projecting portion (30). 

9. Nozzle assembly according to claim 7 or 8, characterized in that the 25 

outlet (54) has a diameter (d), the distance (a) between the downstream end of 

the projecting portion (30) and the orifice (56) being at least 0.5 times the 

diameter (d) of the outlet (54). 
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10. Nozzle assembly according to any one of claims 7 to 9, characterized in 

that the outlet (54) and the suction duct (34) in the projecting portion (30) are 

coaxial. 

11. Nozzle assembly according to any one of claims 7 to 10, characterized in 

that a channel (58) is being formed between the periphery of the projecting 5 

portion (30) of the nozzle tip adapter (12) and the inner walls of the liquid 

chamber (52), and wherein the supply duct (36) of the nozzle tip adapter (12) 

opens into the channel (58). 

12. Nozzle assembly according to any one of claims 7 to 11, characterized in 

that the channel (58) and the suction duct (34) merge at the downstream end of 10 

the liquid chamber (52).  

13. Nozzle for supplying a liquid to a substrate, having a main body (62) with 

a device end (18) and a discharge end (48), the main body (62) comprising: 

a suction duct (34), 

a supply duct (36),  15 

a liquid chamber (52) forming portions of the supply duct (36), 

an outlet (54) having a smaller diameter (d) than the diameter (D) of the liquid 

chamber (52), having an orifice (56) at the discharge end (48), and being fluidly 

connected to the liquid chamber (52), preferably at the downstream end of the 

liquid chamber (52), and 20 

a projecting portion (30) extending into the liquid chamber (52),  

wherein the suction duct (34) extends through the projecting portion (30) and 

opens into the liquid chamber (52) at the downstream end of the liquid chamber 

(52) and merges with the supply duct (36) upstream of the outlet (54), 

wherein the suction duct (34) is being at least partially surrounded by the 25 

supply duct (36). 

14. Nozzle according to claim 13, characterized in that the suction duct (34) 

extends through the axial length of the projecting portion (30) and opens at the 

downstream end of the projecting portion (30). 
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15. Nozzle according to claim 13 or 14, characterized in that the main body 

(62) comprises a device protrusion (24) at the device end (18) for fixing the 

nozzle (60) to a substrate processing device. 

16.  Nozzle according to any one of the claims 13 to 15, characterized in that 

the nozzle (60) has a suction port (32), preferably at the peripheral surface (22) 5 

or the device end (18) of the main body (62), and the suction duct (34) originates 

from the suction port (32) as well as a supply port (29), preferably at the 

peripheral surface (22) or at the device end (18), and the supply duct (36) 

originates from the supply port (29).  

17. Nozzle according to any one of the claims 13 to 16, characterized in that 10 

a distance (a) between the downstream end of the projecting portion (30) and the 

orifice (56) being at least 0.5 times the diameter (d) of the outlet (54). 

18.  Nozzle according to any one of the claims 13 to 17, characterized in that 

the outlet (54) and the suction duct (34) in the projecting portion (30) are coaxial. 

19. Nozzle according to any one of the claims 13 to 18, characterized in that 15 

a channel (58) is being formed between the periphery of the projecting portion 

(30) and the inner walls of the liquid chamber (52).


