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ANNEALING METHOD, PROCESS CHAMBER AND ANNEALING APPARATUS

TECHNICAL FIELD

[1] The present disclosure relates to the field of semiconductor device manufacturing

technology, and in particular, to an annealing method, a process chamber, and an annealing

apparatus.

BACKGROUND

[2] With the rapid development of the integrated circuit market, the demand for chip capacity

expansion has brought new market opportunities to equipment manufacturers, and on the other

hand, has placed higher demands on equipmentmanufacturers’ existing and forward-looking

technical capabilities. Equipment capacity refers to the number of good products produced by the

apparatusper unit working hour, and is an important technical parameter reflecting the processing

capacity of the apparatus.

[3] FIG. 1 is a schematic view showing the structure of a conventional process chamber. As

shown in FIG. 1, the existing process chamber includes two heating units, a bulb 31 and a heater

32, and is therefore referred to as a dual-mode heating mode process chamber. The bulb 31 can

increase atemperature rising rate of the chamber and maintain temperature uniformity. The

process chamber 3 also includes a quartz cover 33 and a cavity 34 that are sealed by a seal ring

(not shown) to form a vacuum environment within the cavity 34. An entrance 35 for transferring

the wafer is also disposed on the cavity 34, and a wafer tip finger 36 is also disposed in the

cavity 34 and connected to the cylinder 37. Driven by the gas cylinder 37, the wafer tip finger 36

can be coupled to the robot to transfer the wafer to the heater 32. In the process of performing the
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annealing process, first, the wafer is transferred to the heater 32 in the cavity 34. Then, an

annealing process is performed, and in this process, the process gas is introduced into the cavity

34 through the gas inlet 38, and then the angle valve 39 of the vent is closed to maintain the

process pressure in the cavity 34 at 1 to 10 T, which can facilitate the heater 32 to sufficiently

transfer heat to the wafer.

[4] The existing annealing process has the following problems.

[5] The process gas is introduced after the wafer enters the cavity 34, and the temperature of

the process gas is low, resulting causing temperature fluctuation generated inside the cavity 34,

thereby affecting the annealing of the wafer. Moreover, after the process gas is introduced, the

temperature in the cavity 34 can be gradually stabilized only after the pressure in the cavity 34 is

stabilized, and the temperature fluctuation time is relatively long. As suchnot only the equipment

capacity can be affected, but alsofor a short-time annealing process, the temperature fluctuation

in the cavity 34 cannot satisfy the process requirement.

SUMMARY

[6] For the above-mentioned deficiencies in the existing technologies,the disclosure provides

an annealingmethod, a process chamber and an annealing apparatus to solve the problem of the

large temperature fluctuation in the process chamber and low equipment capacity.

[7] To solve the above technical problems, the present disclosureemploys the following

technical solutions.

[8] The disclosure provides an annealing method, and the method includes the following.
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[9] A pressure in the process chamber is maintained at a preset thresholdbefore and after the

wafer is transferred into the process chamber and during the annealing process of the wafer.

[10] Preferably, before the wafer is transferred into the process chamber, the first gas is

introduced into the process chamber, and the pressure of the process chamber is maintained at a

preset threshold; and

[11] after the wafer is transferred into the process chamber, and during the annealing process

of the wafer, a second gas is introduced into the process chamber, and the pressure in the process

chamber is maintained at the preset threshold.

[12] Preferably, the pressure in the process chamber is maintained at the preset threshold by

controlling an exhaust flow rate of the process chamber.

[13] Preferably, the method further includes vacuuming the process chamber after annealing a

predetermined number of wafers.

[14] Preferably, the predetermined number is 25 to 50.

[15] Preferably, the first gas is N2 and the second gas is a mixed gas of N2 and H2.

[16] Preferably, a flow rate of the first gas is 100 to 500 sccm, a flow rate of N2 in the second

gas is 1000 sccm, and a flow rate of H2 in the second gas is 300 sccm.

[17] Preferably, the preset threshold is between 1 Torr to 10 Torr.

[18] Preferably, the preset threshold is 2 Torr.
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[19] As another technical solution, the present disclosure also provides a process chamber,

which includes:

[20] a pressure control unit, configured to maintain a pressure in the process chamber at a

preset threshold before and after a wafer is transferred into the process chamber and during an

annealing process of the wafer.

[21] Preferably, the gaspressure control unit includes:

[22] an intake structure disposed at a top of the process chamber and configured to deliver gas

into the process chamber;

[23] an exhaust structure disposed at a bottom of the process chamber and configured to

exhaust gas in the process chamber; and

[24] a controller, configured to control the intake structure to introduce a first gas into the

process chamber before the wafer is transferred into the process chamber, and simultaneously

control the exhaust structure to maintain the pressure in the process chamber at the preset

threshold; and control the intake structure to introduce a second gas into the process chamber

after the wafer is transferred into the process chamber and during an annealing process of the

wafer, and simultaneously control the exhaust structure to maintain the pressure in the process

chamber at the preset threshold.

[25] Preferably, the exhaust structure is configured with a valve configured to regulate gas

flow; and
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[26] the controller controls a flow rate of the process chamber by adjusting an opening degree

of the valve to maintain the pressure in the process chamber at the preset threshold.

[27] Preferably, the process chamber further includes a pressure sensing device, and the

pressure sensing device is configured to detect pressure in the process chamber and transmit a

detected value to the controller; and

[28] the controller is configured to adjust the opening degree of the valve according to the

detected value and the threshold.

[29] Preferably, the process chamber further includes a chamber body, at least two process

sub-chambers are disposed on the chamber body, and the at least two process sub-chambers

remain in communication.

[30] Preferably, the at least two process sub-chambersincludea first process sub-chamber and

a second process sub-chamber, the first process sub-chamber and the second process sub-

chamber are same in structure, arranged side by side in the horizontal direction, and connected

by providing a connection sub-chamber therebetween.

[31] Preferably, the intake structure includes a first intake structure and a second intake

structure, and the first intake structure and the second intake structure are separately disposed at

a top of the first process sub-chamber and a top of the second process sub-chamber for

respectively delivering gas into the first process sub-chamber and the second process sub-

chamber.

[32] The exhaust structure includes a first exhaust structure and a second exhaust structure,

and the first exhaust structure and the second exhaust structure are respectively disposed at a
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bottom of the first process sub-chamber and a bottom of the second process sub-chamber for

respectively discharging the gas from the first process sub-chamber and the second process sub-

chamber.

[33] The controller is configured to simultaneously control the first intake structure and the

second intake structure respectively to introduce the first gas into the first process sub-chamber

and the second process sub-chamber before the first wafer and the second wafer are transferred

into the first process sub-chamber and the second process sub-chamber respectively;

simultaneously control the first intake structure and the second intake structure to respectively

introduce the first gas into the first process sub-chamber and the second process sub-chamber;

simultaneously control the first exhaust structure and the second exhaust structure to respectively

discharge gas from the first process sub-chamber and the second process sub-chamber; and after

the first wafer and the second wafer are respectively transferredinto the first process sub-

chamber and the second process sub-chamber and during the annealing process for the first wafer

and the second wafer, simultaneously control the first intake structure and the second intake

structure to respectively introduce the second gas into the first process sub-chamber and the

second process sub-chamber, and simultaneously control the first exhaust structure and the

second exhaust structure to respectively exhaust gas from the first process sub-chamber and the

second process sub-chamber, to maintain the pressure in the first process sub-chamber and the

second process sub-chamber at the preset threshold.

[34] Preferably, the exhaust structure is configured with a valve for regulating gas flow; the

controller controls an exhaust flow rate of the process chamber by controlling an opening degree

of the valve, to maintain the pressure in the process chamber at the preset threshold.
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[35] The exhaust structure further includes an exhaust manifold, the first exhaust structure and

the second exhaust structure are both connected to the exhaust manifold, and the valve is

disposed on the exhaust manifold for adjusting the gas flow rate of the exhaust manifold to

simultaneously adjust the gas flow rates of the first exhaust structure and the second exhaust

structure.

[36] As another technical solution, the present disclosure also provides an annealing apparatus

including the above-described process chamber provided by the present disclosure.

[37] Preferably, a transfer platform is further included, and the process chamber is connected

to the transfer platform.

[38] Preferably, the transfer platform is quadrilateral, there are three process chambers, and

the three process chambers are respectively located on three sides of the transfer platform.

[39] Preferably, the transfer platform is configured with a vacuum transfer robot, the

annealing apparatus further includes a loading chamber, the loading chamber is located at a side

of the transfer platform that is not connected to the process chamber; and

[40] the vacuum transfer robot is configured to transfer the wafers from the loading chamber

into the first process sub-chamber or the second process sub-chamber of the process chamber,

respectively.

[41] The disclosure can achieve the following beneficial effects.

[42] The present disclosure provides an annealing method for maintaining the pressure of the

process chamber at the preset threshold, before and after the wafer is transferred into the process
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chamber and during the annealing process of the wafer, that is, the pressure is always constant in

the chamber, which not only avoids the temperature fluctuation caused by the turbulent flow of

the gas during the annealing process of the wafer, but also shortens the time for the temperature

of the chamber to restore stability, thereby increasing the equipment capacity.

[43] The process chamber provided by the disclosure can maintain the pressure of the process

chamber at a preset threshold by using the gaspressure control unit before and after the wafer is

transferred into the process chamber and during the annealing process of the wafer. The

temperature fluctuation caused by the turbulent flow of the gas during the annealing process of

the wafer by the heating unit can be avoided, and the time for the temperature of the chamber to

restore stability can be shortened, thereby increasing the equipment capacity.

[44] The annealing apparatus provided by the embodiment of the present disclosure utilizes

the above-mentioned process chamber provided by the embodiment of the present disclosure,

which can avoid the temperature fluctuation caused by the turbulent flow of gas during the

annealing process of the wafer by the heating unit, and shorten the time for the temperature in the

chamber to restore stability, thereby increasing equipment capacity.

DESCRIPTION OF THE DRAWINGS

[45] FIG. 1 is a schematic structural view of an existing process chamber;

[46] FIG. 2 is a schematic flow chart of an annealing process according to some embodiments

of the present disclosure;

[47] FIG. 3a is a schematic diagram of an intake structure of a process chamber according to

some embodiments of the present disclosure;
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[48] FIG. 3b is a schematic diagram of an overall structure of a process chamber according to

some embodiments of the present disclosure; and

[49] FIG. 4 is a schematic structural diagram of an annealing apparatus according to some

embodiments of the present disclosure.

[50] Descriptions of reference numerals are as follows:

[51] 1. transfer platform, 2. vacuum transfer robot,4. loading chamber,

[52] 5. equipment front-end module,6. atmospheric transfer robot,7. wafer loading box,

[53] 8. process chamber,31.bulb,32.heater,

[54] 33. quartz cover,34. cavity,35. entrance,

[55] 36. wafer tip finger,37. gas cylinder, 38.gas inlet,

[56] 39. angle valve,81. chamber body,83. valve

[57] 811. first process sub-chamber,812. second process sub-chamber,813. connection sub-

chamber

[58] 821. first exhaust structure,822. second exhaust structure,823. exhaust manifold,

[59] 831. first intake structure,and 832. second intake structure.

DETAILED DESCRIPTION

[60] The technical solutions in the present disclosure are clearly and completely described in

the following with reference to the accompanying drawing. Certainly, embodiments described
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are merely a part not all of the embodiments of the present disclosure. All other embodiments

obtained by a person of ordinary skill in the art based on the embodiments of the present

disclosure without creative efforts are within the scope of the present disclosure.

[61] Embodiments of the present disclosure provide an annealing method for maintaining a

pressure of a process chamber at a preset threshold, before and after a wafer is transferred into a

process chamber and during an annealing process of the wafer,that is, the pressure is always

constant in a chamber, which not only avoids the temperature fluctuation caused by the turbulent

flow of the gas during the annealing process of the wafer, but also shortens the time for the

temperature of the chamber to restore stability, thereby increasing the equipment capacity.

[62] Embodiments of the disclosure further provides an annealing method, and the annealing

method is described in detail below with reference to FIG. 2. As shown in FIG. 2, the method

includes the following steps.

[63] S21, before the wafer is transferred into the process chamber, the first gas is introduced

into the process chamber, and the pressure of the process chamber is maintained at a preset

threshold.

[64] Specifically, the first gas is N2. The flow rate of the first gas is 100 to 500 sccm. The

above preset threshold may be 1 Torr-10 Torr, and preferably, the preset threshold is 2 Torr.

[65] S22, after the wafer is transferred into the process chamber, and during the annealing

process of the wafer, a second gas is introduced into the process chamber, and the pressure in the

process chamber is maintained at the preset threshold.
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[66] Specifically, the second gas is a mixed gas of N2 and H2, where a flow rate of N2 is 1000

sccm, and a flow rate of H2 is 300 sccm.

[67] During the annealing process, the gas in the chamber is exhausted while the gas is

introduced into the process chamber, to makethe gas in the chamber in a flowing state, so that

contaminants generated at a high temperature on the surface of the wafer can be carried out from

the process chamber, thereby improving the efficiency of contamination treatment. Optionally,

the pressure in the process chamber can be maintained at the preset threshold by controlling the

exhaust flow rate of the process chamber.

[68] It should be noted that before and after the annealing process, the pressure is controlled to

be stable, so that when the wafer is transferred by using a vacuum transfer robot to a process

chamber, it is necessary to consider the pressure difference between the two sides of the slit

valve of the process chamber and the position of the wafer. For this reason, by installing a

pressure gauge and a needle valve in the transfer chamber of the transfer platform, the pressure

in the transfer chamber can be adjusted to be equal to the pressure in the process chamber,

thereby ensuring the pressure inthe process chamber remaining the same when the slit valve is

open for pick-up of the wafer.

[69] It can be seen through the above steps S21-S22 that the first gas is introduced into the

process chamber before the wafer is transferred into the process chamber, so that the pressure of

the process chamber is maintained at the preset threshold. After the wafer is transferredinto the

process chamber and during the annealing process of the wafer, a second gas is introduced into

the process chamber to maintain the pressure in the process chamber at the preset threshold, that

is, the pressure in the chamber is constant, which not only avoids the temperature fluctuation
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caused by the turbulent flow of the gas during the annealing process of the wafer, but also

shortens the time for the temperature of the chamber to restore stability, thereby increasing the

equipment capacity.

[70] In practical applications, although the gas in the process chamber is always flowing

during the annealing process, some of the contaminants can be taken away, but inevitably there

are little contaminants remaining in the cavity. Therefore, when the process chamber is

continuously operated for a period of time, the contaminations generated during the annealing

process are accumulated to a certain extent, and maintenance is required to be performed on the

process chamber. To this reason, the annealing method provided by the embodiment of the

disclosure further includes the following steps:

[71] S23, after the annealing process is performed on a preset number of wafers, the process

chamber is vacuumed.

[72] Specifically, the vacuuming may be performed by using a base vacuuming method, that

is, in the case where no wafer is placed in the process chamber, the process chamber is

vacuumed until the gas in the process chamber is completely extracted to obtain a higher degree

of vacuum.

[73] Preferably, the preset number is 25-50 pieces, that is, after continuously annealing 25 to

50 pieces of wafers, the contamination residual in the process chamber can be further removed

by vacuuming the process chamber.

[74] Specifically, the number of transferred wafers may be counted by a controller for

controlling the vacuum transfer robot, and if the number of wafers transferred to each process
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chamber is greater than or equal to a preset number, the process chamber is vacuumed. If the

number of wafers transferredto each process chamber is less than the preset number, the wafer is

continuously transferred into the process chamber and the annealing process continues.

[75] As another technical solution, the present disclosure also provides a process chamber

including a gas pressure control unit for maintaining the pressure in process chamber at the

preset threshold before and after transferringthe wafer into a process chamber and during an

annealing process on the wafer.

[76] The process chamber provided by the embodiment of the disclosurecan maintain the

pressure of the process chamber at a preset threshold by using the gaspressure control unit both

before and after the wafer is transferred into the process chamber and during the annealing

process of the wafer. The temperature fluctuation caused by the turbulent flow of the gas during

the annealing process of the wafer by the heating unit can be avoided, and the time for the

temperature of the chamber to restore stability can be shortened, thereby increasing the

equipment capacity.

[77] Preferably, the gas pressure control unit discharges the gas in the chamber while

introducing gas into the process chamber to maintain the pressure in the process chamber at the

preset threshold. In this way, the gas in the chamber can be in a flowing state, so that the

contaminations generated at a high temperature on the surface of the wafer can be taken out from

the process chamber, thereby improving the efficiency of the treatment of the contaminations.

Optionally, the pressure in the process chamber can be maintained at the preset threshold by

controlling the exhaust flow rate of the process chamber.
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[78] Specifically, the pressure control unit includes an intake structure, an exhaust structure,

and a controller, where the intake structure is disposed at a top of the process chamber and

configured to deliver gas into the process chamber; and the exhaust structure is disposed at a

bottom of the process chamber and configured to exhaust gas in the process chamber; a

controller isconfigured to control the intake structure to introduce a first gas into the process

chamber before the wafer is transferred into the process chamber, and simultaneously control the

exhaust structure to maintain the pressure in the process chamber at the preset threshold; and

control the intake structure to introduce a second gas into the process chamber after the wafer is

transferred into the process chamber and during an annealing process of the wafer, and

simultaneously control the exhaust structure to maintain the pressure in the process chamber at

the preset threshold.

[79] In the present embodiment, as shown in FIGs. 3a and 3b, the process chamber 8 includes

a chamber body 81. Two process sub-chambers are disposed on the chamber body 81 and the

two process sub-chambers remain in communication. Specifically, the two process sub-chambers

are a first process sub-chamber 811 and a second process sub-chamber 812, respectively, and the

first process sub-chamber 811 and the second process sub-chamber 812 are same in structure and

arranged side by side in the horizontal direction and connected by a connection sub-chamber 813

provided therebetween.

[80] By arranging two process sub-chambers of the same structure and symmetrically

disposed on the chamber body and setting the connection chamber to connect the two process

sub-chambers, the two wafers in the two process sub-chambers can be simultaneously annealed,

thereby reducing the process time by half, increasing process efficiency and equipment capacity.
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[81] Further, the intake structure includes a first intake structure 831 and a second intake

structure 832, which are respectively disposed at the top of the first process sub-chamber 811 and

the second process sub-chamber 812 for respectively for respectively delivering gas into the first

process sub-chamber 811 and the second process sub-chamber 812. The exhaust structure

includes a first exhaust structure 821 and a second exhaust structure 822, the first exhaust

structure 821 and the second exhaust structure 822 are respectively disposed at a bottom of the

first process sub-chamber 811 and a bottom of the second process sub-chamber 812 for

respectively discharging the gas from the first process sub-chamber 811 and the second process

sub-chamber 812.

[82] The controller is configured to simultaneously control the first intake structure 831 and

the second intake structure 832 respectively to introduce the first gas into the first process sub-

chamber 811 and the second process sub-chamber 812 before the first wafer and the second

wafer are transferred into the first process sub-chamber 811 and the second process sub-chamber

812 respectively; simultaneously control the first intake structure 831 and the second intake

structure 832 to respectively introduce the first gas into the first process sub-chamber 811 and

the second process sub-chamber 812; simultaneously control the first exhaust structure 821 and

the second exhaust structure 822 to respectively discharge gas from the first process sub-

chamber 811 and the second process sub-chamber 812; and after the first wafer and the second

wafer are respectively transferredinto the first process sub-chamber 811 and the second process

sub-chamber 812 and during the annealing process for the first wafer and the second wafer,

simultaneously control the first intake structure 831 and the second intake structure 832 to

respectively introduce the second gas into the first process sub-chamber 811 and the second

process sub-chamber812, and simultaneously control the first exhaust structure 821 and the
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second exhaust structure 822 to respectively exhaust gas from the first process sub-chamber 811

and the second process sub-chamber 812, to maintain the pressure in the first process sub-

chamber 811 and the second process sub-chamber 812 at the preset threshold.

[83] Both of thefirst intake structure 831 and the second intake structure 832 described above

may be intake pipes. Both of the above first exhaust structure 821 and the second exhaust

structure 822 described above may beexhaust pipes.

[84] Preferably, a valve 83 for regulating the flow of the gas is disposed on the exhaust

structure. Moreover, the controller can control the exhaust flow rate of the process chamber by

adjusting an opening degree of the valve to maintain the pressure in the process chamber at the

preset threshold. It is easy to understand that the larger the opening degree of the valve, the

larger the exhaust flow rate of the process chamber; conversely, the smaller the opening degree

of the valve, the smaller the exhaust flow rate of the process chamber. Preferably, the valve 83

can be a pressure butterfly valve.

[85] Preferably, the exhaust structure further includes an exhaust manifold. The first exhaust

structure 821 and the second exhaust structure 822 are both connected to the exhaust manifold,

and the valve 83 is disposed on the exhaust manifold for adjusting the gas flow rate of the

exhaust manifold, so as to simultaneously adjust the gas flow rates of the first exhaust structure

821 and the second exhaust structure 822.

[86] Further preferably, as shown in FIG. 3b, the exhaust structure further includes an exhaust

manifold 823, the first exhaust structure 821 and the second exhaust structure 822 are both

connected to the exhaust manifold 823, and the valve 83 is disposed at the exhaust manifold 823

for adjusting the gas flow rate of the exhaust manifold, so as to simultaneously adjust the gas
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flow rates of the first exhaust structure 821 and the second exhaust structure 822, thereby

realizing simultaneously controlling the exhaust flow rates of the first process sub-chamber 811

and the second process sub-chamber 812.

[87] The first process sub-chamber 811, and the second process sub-chamber 812 and the

connection chamber 813 are in communication with each other, and the pressures in the three

chambers are hence the same. Therefore, in order to detect the pressure in the process chamber,

the pressure detecting device can be disposed in any one of the above three chambers.

Specifically, a pressure detecting device (not shown) is disposed in the first process sub-chamber

811, and the second process sub-chamber 812 or the connecting chamber 813. The pressure

detecting device is configured to detect the pressure in the process chamber andsend the detected

value to the controller. The controller is specifically configured to control the opening degree of

the valve 83 according to the detected value and the preset threshold, thereby implementing a

closed-loop control andmore accurately controlling the pressure in the process chamber.

[88] Specifically, the preset threshold may be set in the controller in advance. Generally, the

preset threshold may be set as 1 Torr to10 Torr, preferably 2 Torr.

[89] When determining that the detected value is greater than the preset threshold, the

controller controls to increase the opening degree of the control valve 83 to increase the exhaust

flow rate of the first process sub-chamber 811 and the second process sub-chamber 812, thereby

reducing the pressure in the first process sub-chamber 811 and the second process sub-chamber

812. When determining that the detected value is less than the threshold, the controller controls

to decrease the opening degree of the control valve 83 to reduce the exhaust flow rate of the first

process sub-chamber 811 and the second process sub-chamber 812, thereby increasing the
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pressure in the first process sub-chamber 811 and the second process sub-chamber 812. When

determining that the detected value is equal to the preset threshold, the controller controls

tomaintain the current opening degree of the valve 83 unchanged to maintain the exhaust flow

rate of the first process sub-chamber 811 and the second process sub-chamber 812, thereby

maintaining the pressure in the first process sub-chamber 811 and the second process sub-

chamber 812 at the current value.

[90] It should be noted that, in this embodiment, there are two process sub-chambers, but the

present disclosure is not limited thereto. In practical applications, there may be three, four, or

more process sub-chambers. Three or more process sub-chambers remain connected. In addition,

the number of connection chambers, intake structures, and exhaust structures should correspond

to the number of process sub-chambers.

[91] In summary, the process chamber provided by the embodiment of the present disclosure

maintains the pressure of the process chamber by using the gaspressure control unit before and

after the wafer is transferred into the process chamber and during the annealing process of the

wafer. Not only the temperature fluctuation caused by the turbulent flow of the gas during the

annealing process of the wafer by the heating unit can be avoided, but also the time for the

temperature of the chamber to restore stability can be shortened, thereby increasing the

equipment capacity.

[92] As another technical solution, as shown in FIG. 4, some embodiments of the present

disclosure further provide an annealing apparatus including a process chamber 8. The process

chamber 8 adopts the above-described process chamber provided by the embodiments of the

present disclosure.
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[93] Further, the annealing apparatus further includes a transfer platform 1, where the

processing chamber 8 is connected to the transfer platform 1.

[94] In the embodiment of the present disclosure, as shown in FIG. 4, the transfer platform 1

has a quadrangular shape. To further increase the equipment capacity, preferably, there are three

the process chambers8, and the three process chambers 8 are respectively located at three sides

of the transfer platforms 1.

[95] Each process chamber 8 includes two process sub-chambers (i.e., the first process sub-

chamber 811 and the second process sub-chamber 812), each process chamber 8 can

simultaneously performing annealing process for two wafers. That is, the annealing apparatus

can simultaneously perform annealing process for six wafers, thereby greatly increasing the

equipment capacity. Of course, in practical applications, more process sub-chambers may be set

according to specific needs, or the transfer platform 1 may be set as a pentagon or other polygons

to further increase the number of process chambers 8, thereby increasing equipment capacity.

[96] In the present embodiment, the transfer platform 1 is provided with a vacuum transfer

robot (VTR) 2, and the annealing apparatus further includes a loading chamber 4. The loading

chamber 4 is located on a side of the transfer platform 1that is not connected to the processing

chamber 8. That is, the loading chamber 4 and the processing chamber 8 are disposed at four

sides of the transfer platform 1 and are connected to the transfer platform 1.

[97] The vacuum manipulator 2 is configured to transfer the wafer from the loading chamber 4

into the first process sub-chamber 811 and the second process sub-chamber 812 of the process

chamber 8for the annealing process.
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[98] After annealed, the wafer is picked up from the process chamber 8 by the vacuum

transfer robot 2 and then transferred to the loading chamber 4.Cold water passes throughthe

loading chamber 4 to cool the wafer after the high temperature process.

[99] In this embodiment, as shown in FIG. 4, the annealing apparatus further includes an

equipment front-end module (EFEM) 5, and the front-end module 5 has an atmospheric

environment. An atmospheric transfer robot (ATR) 6 is disposed therein, which can transfer the

wafer from the wafer loading box 7 to the loading chamber.The atmospheric transfer robot 6 is

provided with a clamping mechanism for correcting the position of the wafer on the hand.

[100] It should be noted that each process chamber 8 of the annealing apparatus provided by

the embodiment of the present disclosure is independent from each other, and the three process

chambers 8 can simultaneously perform an annealing process, or may beat least one of the three

process chambers 8 can be selected for production according to actual production needs, making

the annealing apparatus more flexible and adaptable.

[101] In summary, the annealing apparatus provided by the embodiment of the present

disclosureutilizes the above-mentioned process chamber provided by the embodiment of the

present disclosure, which can avoid the temperature fluctuation caused by the turbulent flow of

gas during the annealing process of the heating unit, and shorten the time for the temperature in

the chamber to restore stability, thereby increasingequipment capacity.

[102] It is to be understood that the above embodiments are merely exemplary embodiments

employed to explain the principles of the disclosure, but the disclosure is not limited thereto.

Various modifications and improvements can be made by those skilled in the art without
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departing from the spirit and scope of the disclosure, and such modifications and improvements

are also considered to be within the scope of the disclosure.
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CLAIMS

WHAT IS CLAIMED IS:

1. An annealing method, wherein the method comprises:

maintaining a pressure in a process chamber at a preset threshold before and

after a wafer is transferred into the process chamber and during an annealing process

of the wafer;

wherein, introducing a first gas into the process chamber before the wafer is

transferred into the process chamber, and maintaining the pressure of the process

chamber at the preset threshold; and

introducing a second gas into the process chamber after the wafer is

introduced into the process chamber and during the annealing process of the wafer,

and maintaining the pressure in the process chamber at the preset threshold.

2. The annealing method of claim 1, wherein the pressure in the process

chamber is maintained at the preset threshold by controlling an exhaust flow rate of

the process chamber.

3. The annealing method of claim 1, further comprising:

vacuuming the process chamber after annealing a predetermined number of

wafers.

4. The method of claim 3, wherein the predetermined number is from 25 to

50.

5. The method of claim 1, wherein the first gas is N2 and the second gas is a

mixed gas of N2 and H2.
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6. The method of claim 5, wherein a flow rate of the first gas is between

100 and 500 sccm, a flow rate of N2 in the second gas is 1000 sccm, and a flow rate of

H2 in the second gas is 300 sccm.

7. The method of claim 1, wherein the preset threshold is between 1 Torr to

10 Torr.

8. The method of claim 7, wherein the preset threshold is 2 Torr.

9. A process chamber, comprising:

a pressure control unit, configured to maintain a pressure in a process chamber

at a preset threshold before and after a wafer is transferred into the process chamber

and during an annealing process of the wafer;

wherein the pressure control unit comprises:

an intake structure disposed at a top of the process chamber and configured to

deliver gas into the process chamber;

an exhaust structure disposed at a bottom of the process chamber and

configured to exhaust gas in the process chamber; and

a controller, configured to control the intake structure to introduce a first gas

into the process chamber before the wafer is transferred into the process chamber, and

simultaneously control the exhaust structure to maintain the pressure in the process

chamber at the preset threshold; and control the intake structure to introduce a second

gas into the process chamber after the wafer is transferred into the process chamber

and during an annealing process of the wafer, and simultaneously control the exhaust

structure to maintain the pressure in the process chamber at the preset threshold.
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10. The process chamber of claim 9, wherein the exhaust structure is

configured with a valve configured to regulate gas flow; and

the controller controls an exhaust flow rate of the process chamber by

adjusting an opening degree of the valve to maintain the pressure in the process

chamber at the preset threshold.

11. The process chamber of claim 10, wherein the process chamber further

comprises pressure sensing device, the pressure sensing device being configured to

detect pressure in the process chamber and transmit a detected value to the controller;

and

the controller is configured to adjust an opening degree of the valve according

to the detected value and the threshold.

12. The process chamber of any of claims 9-11, wherein the process

chamber further comprises a chamber body, at least two process sub-chambers are

disposed on the chamber body, and the at least two process sub-chambers remain in

communication.

13. The process chamber of claim 12, wherein the at least two process

sub-chambers comprise a first process sub-chamber and a second process

sub-chamber, the first process sub-chamber and the second process sub-chamber are

same in structure, arranged side by side in a horizontal direction, and being in

communication by providing a connection sub-chamber there between.

14. The process chamber of claim 13, wherein the intake structure comprises

a first intake structure and a second intake structure, the first intake structure and the

second intake structure being separately disposed at a top of the first process
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sub-chamber and a top of the second process sub-chamber for respectively delivering

gas into the first process sub-chamber and the second process sub-chamber;

the exhaust structure includes a first exhaust structure and a second exhaust

structure, the first exhaust structure and the second exhaust structure being

respectively disposed at a bottom of the first process sub-chamber and a bottom of the

second process sub-chamber for respectively discharging the gas from the first

process sub-chamber and the second process sub-chamber;

the controller is configured to before the first wafer and the second wafer are

transferred into the first process sub-chamber and the second process sub-chamber

respectively, simultaneously control the first intake structure and the second intake

structure respectively to introduce the first gas into the first process sub-chamber and

the second process sub-chamber, and simultaneously control the first exhaust structure

and the second exhaust structure to respectively discharge gas from the first process

sub-chamber and the second process sub-chamber; and after the first wafer and the

second wafer are respectively transferred into the first process sub-chamber and the

second process sub-chamber and during the annealing process for the first wafer and

the second wafer, simultaneously control the first intake structure and the second

intake structure to respectively introduce the second gas into the first process

sub-chamber and the second process sub-chamber, and simultaneously control the

first exhaust structure and the second exhaust structure to respectively exhaust gas

from the first process sub-chamber and the second process sub-chamber, to maintain

the pressure in the first process sub-chamber and the second process sub-chamber at

the preset threshold.
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15. The process chamber of claim 14, wherein the exhaust structure is

configured with a valve for regulating gas flow; the controller controls an exhaust

flow rate of the process chamber by controlling an opening degree of the valve, to

maintain the pressure in the process chamber at the preset threshold; and

the exhaust structure further includes an exhaust manifold, the first exhaust

structure and the second exhaust structure are both connected to the exhaust manifold,

and the valve is disposed on the exhaust manifold for adjusting the gas flow rate of

the exhaust manifold to simultaneously adjust the gas flow rates of the first exhaust

structure and the second exhaust structure.

16. An annealing apparatus, comprising the process chamber according to

any of claims 9-15.

17. The annealing apparatus of claim 16, further comprising a transfer

platform, the process chamber being connected to the transfer platform.

18. The annealing apparatus of claim 17, wherein the transfer platform is

quadrilateral, a number of the process chambers is three, and the three process

chambers are respectively located on three sides of the transfer platform.

19. The annealing apparatus of claim 18, wherein the transfer platform is

configured with a vacuum transfer robot, the annealing apparatus further includes a

loading chamber, the loading chamber being located at a side of the transfer platform

that is not connected to the process chamber; and

the vacuum transfer robot is configured to transfer the wafer from the loading

chamber into the first process sub-chamber or the second process sub-chamber of the

process chamber.


