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Figure 1: The AW-610 Rapid Thermal Processor 

 
 
 

1 Introduction 
 
 

AW-610 is a rapid thermal processor (RTP) that uses high intensity visible radiation to 
heat a single wafer for short periods of time at precisely controlled temperatures from 
150 ºC to 1000 ºC. The process periods are typically 1-500 seconds in duration.  
 
The RTA has two temperature sensors for temperature control, thermocouple and 
pyrometer, both of which work in different temperature ranges. The thermocouple is 
used for process temperatures lower than 700 ºC and the pyrometer is used for process 
temperatures from 400 ºC to 1000 ºC.  
 
Note: The pyrometer will not give a precise reading when used blow 400 ºC. The 
thermocouple must be used for this case. 
 
The RTA is equipped with four types of gases, H2/N2, O2, Ar, and N2, for different thermal 
processing needs. These gases can be individually controlled and introduced in the 
processing chamber. Appropriate gas combinations, such as Ar and O2, to the chamber 
are also allowed. However, any combination of H2/N2 and O2 is NOT allowed because of 
safety reasons.  
 
 
 

Rapid Thermal Processor 
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Key Features of this tool: 
 

1. Wafer Size : up to 6” diameter 
2. Ramp up rate: Programmable, 10 ºC to 200 ºC per second 
3. Ramp down rate: Programmable, 10 ºC to 125 ºC per second 
4. Operating temperature: 150 ºC – 1000 ºC 
5. Gases supplied: H2/N2, O2, Ar, N2 
6. Gas flow rate: Max. 10 SLPM for each individual gas; Max. 20 SLPM for 

combined gas throughput 
7. Thermocouple temperature accuracy: ±0.5 ºC 
8. Pyrometer temperature accuracy: ±1 ºC 
9. High wafer-to-wafer repeatability 

 
Applications: 
 

1. Ion Implant Activation 
2. Polysilicon Annealing 
3. Silicide Formation 
4. Contact Alloying 
5. Oxidation and Nitridation 
6. Oxide Reflow 
7. GaAs processing 

 
 
            
           Materials Allowed: 
  

Si, SiO2, SiN, and Quartz 
For metals, please use appropriate temperatures to avoid melting and sublimation. 

 
           Materials NOT Allowed: 
 
           Photoresist, Polymer, PMMA, SU8, and any type of glue or tape 
 
 

General Material Restrictions:  
 

All materials must be used much below their melting, sublimation, or decomposition 
temperatures. Ask staff for temperature limits of different materials. Samples that outgas 
should not be used. 

 
Only trained and approved (qualified) users may use this tool.   
 

 
2 Safety and Precautions 
 

1. The EMO button is located on the front panel of the tool. Press the EMO button if 
there is an immediate danger to personnel or the equipment. Inform the staff. 
 

2. Prior to running any recipe, make sure BOTH the cooling air and cooling water 
are ON.  
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3. Do NOT open the chamber door when a process is running or the wafer is very 

hot. 
 

4. When processing small chips, do NOT use any glue or tape to attach it to the 
carrier wafer. Instead, just place your samples on the carrier wafer. 

 
 
 
NOTE:  
 

1. The cooling water and cooling air must be used at all times and should be kept on 
for at least 5 min after the last heat cycle. 
 

2. Do not use longer than 500 seconds for each process. 
 

3. The total gas flow should not exceed 20 SLPM or the rupture of the quartz 
isolation tube will occur. 

 
4. An ININ step is needed when using the pyrometer as the temperature sensor. 

 
 
3 Operating Procedure  
 
3.1 Start up 
 

1. Activate this tool in FOM before using. Deactivate it after using. 
 

2. Turn the tool power ON by switching the circuit breaker (Figure 2) to up position. The 
circuit breaker is located on the back panel of the tool.  
 

 
 

Figure 2: Circuit breaker location 
 

 
3. Turn on computer. After initializing, the software main screen (Figure 3) will display on 

the computer screen. 

Circuit breaker 
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Figure 3: Software main screen displayed after computer start up. 
 

4. Turn on cooling water. Click on the Diagnostics button and the diagnostics screen shown 
in Figure 4 will appear. Turn on the cooling water by clicking the red valve symbol on the 
right top corner of the screen (red arrow in Figure 4). You will see the red color change 
to green and the fan symbol at the bottom (black arrow) rotate indicating the successful 
running of cooling water. This step is critical before running any recipe. 
 

 
 

Figure 4: Diagnostics screen 
 

5. Click on the Exit button to go back to the main screen.  
 

6. Turn on lamp power by switching ON the Lamp Power switch (indicated by red arrow on 
Figure 5) on the front panel. The digital display above it will show the current 
temperature in the chamber. 
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Figure 5: Front panel of the tool 

 
3.2 Load wafer 

 
1. Open the chamber door by gently pushing down the door handle to UNLOCK position, 

then slowly pull the door all the way out. A quartz wafer holder will appear (Figure 6). 
The Quartz wafer holder has three small fingers with sharp tips on each finger (red 
arrows). Be careful not to touch or break these fingers.  
 

 
Figure 6: Quartz wafer holder mounted on chamber door with fingers to hold the sample 

(red arrows) 
 

2. Load wafer by gently placing it at the center of the quartz ring and on top of the quartz 
finger tips (Figure 6). 3”, 4” and 6” wafers can be placed. If small chips are used, put a 4” 
wafer on the holder with the polished side down and then put the chips on the rough 
surface of the wafer. If the required wafer/sample processing temperature is less than 
400 ºC, inform the staff so that a thermocouple can be installed as the temperature 
sensor. The pyrometer will not work correctly for temperatures below 400 ºC. 
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Figure 7: 4” wafer loaded on the quartz holder.  

 
3. Gently close the door by pushing it in. Then turn the handle to LOCK position. Do NOT 

over push the door handle when it is already in the LOCK position. 
 
 

3.3 Run recipe 
1. Turn ON cooling air by opening valve at the back of the tool (red arrow shows the valve 

in Figure 8). You will hear a loud sound of cooling air passing through the tool. This step 
is critical before running any recipe. 
 

 
Figure 8: Red arrow shows the valve for cooling air 

 
2. On the computer screen (Figure 3), click on Process for Engineer button on the main 

screen. The screen displayed in Figure 9 will appear. 
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Figure 9: Process for engineer screen. 

 
 

3. Input Dir ID, Lot ID, Data ID. The inputs of Dir ID and Lot ID are optional. It is suggested 
to input the Data ID to reference the data so that you can check it later. To input any 
field, click on the input area. A soft-keyboard will pop up. After inputting the text, click 
Enter on the soft-keyboard. The new ID will now be listed in the list. 

 
4. Run recipe: Select recipe from the Recipe File column on the right of the screen. Then 

click the Start Process button. The process will begin. 
 

5. After the process has finished, keep the cooling water and cooling air running for at least 
5 min. This step is critical for the safety of the machine. 
 

6. Turn OFF cooling air by turning off the valve shown in Figure 8. 
 

7. Turn OFF cooling water by going to the Diagnostics screen and clicking on the green 
valve symbol for cooling water. It will turn to red, which means that the cooling water has 
shut off. 
 

8. Take out your wafer/samples by following the exact procedure as for loading of the 
wafer/samples. After sample removal, close the chamber door and turn the Lamp Power 
switch shown in Figure 5 to OFF. 
 

9. Log out from the tool in FOM. 
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4 Create/Edit a Recipe: 
 
The following procedure will show the user how to create/edit a recipe. Users will still need 
to run many test experiments in order to fine tune their recipes to meet their needs.  
 
 

 
 
 
 
 
 

 
Figure 10: Screen for editing recipe. 

 
 
 

 
1. Go to the Process for Engineer screen shown in Figure 9. On the Recipe File column, 

select the recipe you want to edit or select any of the previously existing recipes if you 
want to create a new recipe and click on the Recipe Edit button which will bring you to 
the screen shown in Figure 10. 

 
2. To change recipe name, click the Recipe Name input box, input a new name with soft-

keyboard. Do NOT change the text in the EXT box. 
 
3. Choose the correct temperature sensor. If a thermocouple is installed, toggle the sensor 

type to thermocouple by clicking the Sensor Type button. 
 

Change recipe name Change type of 
temperature sensor 

Change sample 
emissivity if needed 
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4. Input the correct emissivity of your wafer in the Emissivity box. If a Silicon wafer is being 
processed, leave the default number 77.04. For other wafers, please find out the 
emissivity value and input it accordingly. 
 

5. Input number 1.00 in all other parameter fields, i.e. Pyro Offset, TC Offset Sensitivity, 
Gain, Delay, Psum1 Average, and Psum2 Average. You may need to change values in 
the boxes for Sensitivity, Gain, and Delay (highlighted by red boxes in Figure 10) later in 
order to fine tune your temperature profile. But leave other values be 1.00. 
 

6. In the center of the edit recipe screen is the table which allows you to input each 
parameter such as temperature function, ramp up/down time, desired temperature, and 
gases for your process.  Before editing any recipe it is important for the user to 
understand the function of each parameter as listed below. 
 
No.:  This is the step number, and is not an editable parameter. 
 
Step Temp Func: This is the process function, which describes the mode of process 
function for the respective process step. It can be Ramp, Intn, Steady, Delay or Finish 
each of which is described below. 
 
              Ramp:   It instructs the controller to increase the temperature at a constant rate 

until the setpoint temperature has been reached. NOTE: The process 
controller cannot do two consecutive Ramp steps. 

 
              Intn :     The controller keeps the lamp power at a constant intensity. It is 

normally used to warm up the wafer above the minimum reliable 
temperature of the pyrometer, since the pyrometer is not reliable below 
a temperature of 400 ºC. If an Intn step is followed by a Ramp or 
Steady step and the setpoint temperature has been achieved during 
the Intn step, then Intn will maintain the temperature at the setpoint. 
Note: An Intn step is needed when using the pyrometer as a 
temperature sensor. 

 
              Steady: The controller works so that the specified temperature can be 

maintained. It maintains that value until the specified time for that step 
has elapsed. 

 
              Delay:   The controller turns the lamps off while maintaining the setpoints of 

other controlled parameters, such as gas flow rates, until the specified 
time for that step has elapsed. 

 
              Finish:    It ends the recipe. Once the process controller sees a Finish, it stops 

all processing. 
 
 
Time (sec):   This is the amount of time, in seconds, to act on the current step. The 

time can be 1 – 60 seconds in increments of 1 second. If there is need 
for a step that is longer than 60 seconds, break the step into two or 
more steps. 
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Temp/Intn (ºC/%):  If the step function is in Steady mode, then this is the setpoint 
temperature that is to be maintained.  

 
If the step function is in Ramp mode, then this is the end 
temperature of the ramp.  

 
If the step function is Intn mode, then this is the percentage of the 
lamp power intensity. 

 
If the step function is Delay mode, then this field has no effect. 
The lamps are turned off during this step. 

 
 
Steady Intn Factor:  This is a coefficient used only during Ramp and Steady modes. It 

is used at the beginning of the mode to correct the initial lamp 
power intensity.  

 
 
Gas # SLPM:  This is the flow rate of each gas used in the recipe in standard liters 

per minute. Note: The total gas flow should not exceed 20 SLPM.  
 

 
Steady Intn:  this parameter is NOT used. 
 
 

7. Define your recipe by entering data values in the required boxes and selecting the 
required buttons chosen after thoroughly understanding their function detailed in step 6. 
The recipe editor checks for out-of-range entries. If a value is out-of-range, the editor will 
alert you and advise you about the proper range for that parameter. 

 
8. Validate the recipe by clicking on the Recipe validate button which is on the bottom right 

corner of the screen. Recipes have to be validated before they can be run as process 
recipes. If the recipe is invalid, an error message will appear. If a change has been made 
to the recipe, it needs to be validated again.  
 

9. Click on the Save button at the top left of the screen to save the recipe. 
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5 Optimizing a recipe 
 
 

 
 
 

 
5.1 Explanation of Gain, Sensitivity, Delay and Steady Intn Factor 

 
 

 :  The Gain (value between 0 and 1) determines the strength of the 
temperature control. A large value of gain will bring the temperature to the setpoint fast, but 
at the same time it can make the temperature oscillate. 
 

 : The Sensitivity (value between 0 and 1) is a factor of the Gain during the 
Steady step. It determines the strength of the temperature control during the Steady step. A 
large value of sensitivity will bring the temperature to the setpoint fast, but it can also make 
the temperature oscillate. 
 

 : The Delay is the idling time spent during the transition from Ramp to 
Steady mode. During this period, the temperature control adjusts the intensity so that the 
temperature can make a smooth transition from Ramp to Steady mode. 
 

 : At the beginning of the Steady step, the Steady Intn Factor helps to determine 
how much to decrease the intensity to hold the temperature at the setpoint. 
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5.2 Adjusting parameter values for recipe optimization 
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