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1. CONSTRUCTOR’S FOREWORD 

This manual is the original manufacturer's equipment manual 

 

 WARNING 

SAFETY INSTRUCTIONS 

The user must carefully read the following instructions. 

The user is responsible for installing the system in safe 

conditions and in an environment that complies with the 

local regulation. 

 

The AS-One can be used for various applications. Many different types of gases can be used in the 

system; consequently, the user must take all the necessary precautions to prevent hazardous mixtures 

occurring inside the process chamber. 

The constructor declines all responsibility for any incidents caused by insufficient precautions or 

handling errors, and their consequences. 

The constructor specifies that the AS-One  has no protection against any possible toxic emanations. 

The responsibility for installing the machine in an environment which complies with the relating 

legislation is left entirely to the initiative and charge of the user, who is considered to be aware of the 

effects of the gases that he uses, as well as those of the decomposition products and gases generated by 

the processes in operation. 

The user shall be responsible for connecting the exhaust line and the pump exhaust of the system to a 

gas scrubbing installation which is compatible with the process gases and gas flows and that complies 

with local regulation. 

The user is responsible for ensuring that supply pipes and cables as well as exhaust are routed in such 

a way to eliminate trip hazard. Also, floor surface is to be suitable and must reduce as far as possible 

any slip hazard for the operator or others in the vicinity of the machine. Adequate lighting and any fire 

suppression system is also the responsibility of the user 

The constructor also specifies that the quartz, ceramic and graphite parts and all parts in contact with 

vacuum or process gases must only be handled with gloves to avoid any pollution. 

All maintenance and servicing work should be carried out by skilled personnel and, where specified, 

in relation with Annealsys Customer Service Department. 
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2. SAFETY INSTRUCTIONS 

The signal words for the safety instructions and labels are DANGER, WARNING and CAUTION. 

DANGER 
DANGER is the signal word used to indicate an imminently hazardous situation that, if not avoided, 

will result in death or severe injury. 

WARNING 
WARNING is the signal word used to indicate a potentially hazardous situation which, if not avoided, 

could result in death or severe injury. 

CAUTION 
CAUTION is the signal word used to indicate a potentially hazardous situation which, if not avoided, 

could result in moderate or minor injury. It may also be an alert against unsafe practices. 

2.1 Pictogram definitions 

 

 

Hot surface 

Burn hazard while touching hot parts. 

This label warns the user from eventual burning hazards. 

 

 Electricity, Electrical hazard 

Contact may cause electric shock or burn 

This label warns the user of eventual electrical hazards 

 

 Toxic material, poison 

This label warns the user from the danger and lethal risks 

involved when using toxic or corrosive chemicals 

 

 Pinch hazard 

Possible pinch hazard with mechanical moving parts. 

This label warns the user of eventual mechanical hazards 

 

 General warning 

This label warns the user from eventual hazards with possible 

injury or damage to the system. 

 

2.2 Personnel qualifications 

All installation or maintenance operations should only be carried out by persons who have suitable 

technical training and the necessary experience. 
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2.3 Safety information 

2.3.1 Process gases 

  WARNING 

Toxic gases 

Some gases are toxic and inhaling them should be avoided. 

Take steps to ascertain whether or not the gases being used 

are known toxic substances. Refer to the Material Safety 

Data Sheets covering the gases in question 

 

2.3.2 Burn hazard 

 WARNING 

Burn hazard 

Substrate and quartz window may be at high temperature. 

After manual heating of after a process both substrate and 

quartz window may still be at high temperature. 

Wait for sufficient cool down of the substrate for unloading. 

 

2.3.3 Electrical shock hazard 

 WARNING 

Electrical shock hazard 

The power supply line and the furnace circuit breakers must 

be switched off and locked before starting maintenance 

operations. 

These operations must be carried out by trained and 

authorized technicians only. 

 

2.3.4 Eyes damage 

 

 WARNING 

Possible eye damage 

The lamp furnace emits strong visible and infrared light during 

operations. Some light can be seen from the rear exhaust duct. 

Never look furnace light from the rear of the system during 

operation. This may lead to eye damage. A warning label 

affixed on the backside lid warns the user of potential hazard 
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3. SYSTEM START-UP 

3.1 Procedure 

Before you start-up the system, you must check that all facilities are available: Electricity 

 Water with a pressure of 2 to 4 bars 

 Compressed air with a pressure of 6 bars 

 Purge gas with a pressure of 1 bar 

 Process gases with a pressure of 1 to 2 bars 

Then close the general circuit breaker and switch-ON the system using the front panel green push 

button. 

 

 

 

When the operator closes the general circuit breaker located at the rear panel, the PLC runs a 

diagnostic routine that takes several seconds. After the initialization cycle is completed the system can 

be switched ON using the green push button located at the front panel. 

After powering ON the system, it is necessary to download the configuration and tables from the PC to 

the PLC. This is done by downloading a recipe. Any recipe is fine. 

Each time the system is switched off (by the red push button); the alarm indicator turns to red to 

inform the user of a system power off. 

When the system is switched ON, the ON indicator lights ON. 

Note: If the system cannot be switched ON check if the Emergency button is in pushed position. 

In this case, it can be released by turning it in clockwise direction. 

If the system is installed at an altitude that is not closed to the sea level then the atmospheric pressure 

must be set in the configuration mode. The pressure of the chamber must reach the atmospheric 

pressure to unlock the chamber. If the atmospheric pressure is lower than the threshold value the 

chamber cannot be opened. The atmospheric pressure can be set in the configuration mode. 

3.2 Safety cleaning 

If gas interlocks have been programmed in the configuration, the system will automatically execute a 

cleaning sequence at startup time and every time the system is switched OFF and ON. The cleaning 

sequence consists in one cycle of pump down then purge. 

 Pump down for a minimum of 80 seconds (time is configurable) 

 Fill the chamber with purging gas until atmospheric pressure. 

An alarm is raised, if the pressure at the end of the pumping stage is still over 10 mbar. 
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4. SOFTWARE CONTROL ARCHITECTURE 

The control system of the AS-One is made of: 

 a PC which is the interface between the user and the equipment 

 a PLC that controls the process operation and safeties 

The operator interface is a PC running under Windows XP Professional or Windows 7 Professional. 

The PC and the PLC are connected by an Ethernet communication line. 

A serial line allows the communication between the PLC and the PID temperature controller. 

This control architecture offers high reliability and easy operations. The AS-One can run the process 

under safe conditions even if there is a problem with the PC. 

The computer must be connected to the AS-One furnace and the furnace must be powered to allow 

communication with the PC. 

Start the software using the icon that has been automatically installed on the desktop during the 

software setup. 
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5. SOFTWARE ACCESS 

When the software starts the computer displays the home page and requests for the access information. 

The user must enter his login and his password to have access to the software functions. 
 

 
 

The software has 3 access levels: 

 Operator mode 

 Engineering mode 

 Administrator mode 

Each access level requires a login and a password. Logins and passwords are case insensitive. 

Each user can be assigned a private folder in which recipes and historicals files are stored. Only the 

administrator is granted to assigning user private folders. 

The user must exit from the software to change the access level. 

The software can also be used in demonstration mode without connection to the furnace. This feature 

is useful to prepare a recipe and for process historical analysis on another computer. 

Additional run times for off-line computers are free of charge. 

5.1 Operator mode 

Access to the operator mode requires a login and the associated password. The operator’s login and 

password are selected in the configuration mode. If the operator information has not been provided, 

the access is not possible. The operator mode gives access to: 

 Process mode 

 Manual mode : visualization only 

 Process historicals and alarm list 

Default operator login and password at the system delivery: 

 Login: "ope" 

 Password: "oooo" 
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5.2 Engineering mode 

The access to engineering mode requires a login and the associated password. 

This mode gives access to all the software options except administrator mode options. 

Default engineer login and password at the system delivery: 

 Login: "eng" 

 Password: "eeee" 

5.3 Administrator mode 

The access to the administrator mode requires a login and the associated password. 

 CAUTION 

ADMINISTRATOR MODE 

This mode gives access to all the software options including 

the maintenance mode. It allows direct control of the PLC 

outputs without any safety interlocks. 

The password and login must be changed when the system is 

installed and the access to this mode restricted to people who 

will not make any maintenance operation without the 

agreement of Annealsys or its representative. 

 

In addition of the maintenance mode the administrator mode gives access to the administration of the 

login and password list. 

Default administrator login and password at the system delivery: 

 Login: "adm" 

 Password: "aaaa" 

It is strongly recommended to change the administrator password at system installation. 

5.4 Demonstration mode 

 

If this mode is selected the software runs without any communication with the PLC. This allows using 

the software for training or on another computer for recipe edition and process historicals 

visualization. Login and password are still required. 

Check the "Demonstration mode" box on the software home page to run the software in demonstration 

mode. The demonstration mode gives access to the different functions. 
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Some functions that require communication with the system (process, manual mode and temperature 

controller) are not active in the manual mode but can be displayed. 

Any file modified or created using the demonstration mode must be transferred to the AS-One to be 

used by the system. 

Important notice: The "Demonstration mode" box must be unchecked to use the furnace. 
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6. SOFTWARE NAVIGATION 

When the software starts, a window with the following header displays: 

 

 

After the system is switched ON, all the PLC internal data is cleared. A recipe, that includes the 

configuration, must be downloaded. Any recipe is fine. 

 

 

After the recipe is downloaded, the status area displays the following message during initialization. 

This operation may take up to 30 seconds, depending on installed options. 

 

 

Then the following window appears. 
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The screen is divided is 4 main parts: 

 The upper part of the screen is the system status panel. It displays the main system parameters 

 The center part of the screen is the information panel. It displays the selected form with related 

action buttons and information 

 The lower part of the screen is the primary navigation panel. It contains buttons to select the 

desired information panel. 

 The right part of the screen is the secondary navigation panel. It contains buttons to select the 

desired sub-information panel. It may also contain commands. 

The software gives full access to the different modes at any time and provides very friendly utilization. 

6.1 Main system status panel 

The upper part of the screen displays the main system parameters. 

 

Temperature display area: 

 

Optionally, 4 thermocouples can be configured. 

 

Gas display area: 

 

The number of lines displayed depends upon gas lines installed on the system and set in the 

configuration mode. 

 

Pressures area: 

The third column displays the values from the different pressure sensors (up to 4). As a standard 

feature the system is equipped with a constraint gauge. Capacitance manometer is optional. 

IMPORTANT NOTICE 

When the system is equipped with a turbo pump, the gauge 1 is a full range gauge. As this gauge 

is filament type it must be isolated from process gases. The valve GIV (Gas isolation valve) 

isolates the full range gauge when gases are introduced inside the process chamber. A rough 

pumping step of more than 30 seconds is necessary for the isolation valve to open. 

Setpoint : Heating setpoint (temperature or power %)

Power % Actual power to the lamps

TC1 °C: Temperature from thermocouple 1 in °C (*)

Pyro1 °C: Temperature from pyrometer 1 in °C (Option)

TC2 °C: Temperature from thermocouple 2 in °C (*)

(*) Note that “Absent" can mean that the TC is broken.

Pyro2 °C: Temperature from pyrometer 2 in °C (Option)

Temperature control mode

Gas 1 name, gas 1 setpoint in sccm, gas 1 readout in sccm

Gas 2 name, gas 2 setpoint in sccm, gas 2 readout in sccm

Gas 3 name, gas 3 setpoint in sccm, gas 3 readout in sccm
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When the valve is closed the pressure from the full range gauge is not the pressure of the chamber. In 

order for the operator to be informed that the valve is closed and that the pressure indication is not the 

pressure of the reactor, the background of the pressure value turns to red. It turns to black when the 

valve opens. The isolation valve must be open to start a turbo pumping step. 

 Pressure values (isolation valve closed) Pressure values (isolation valve open) 

                              

Both gauge names and unit can be configured. (See configuration at chapter 10) 

 

Recipe parameters area: 

 

 Recipe time: Only active in process mode. This is the remaining estimated time to the end of the 

process. It does not include time to reach temperature or pressure end of step conditions, or 

operator actions on hold or next step buttons. 

 Step time: remaining time to the end of the step 

 Step number: number of the current process step 

 Step comment: comment of the current process step 

 Condition: information for end of step condition 

 Recipe name: last recipe downloaded to the furnace PLC 

Machine parameters area: 

Machine state: "Idle" or 

"Process" 

 Main switch status: "System ON" or "System off" 

 Cooling information: 

 Not cooling 

 Remaining cooling time after using the heating in process or manual mode. The time is set to 

180 s during manual heating and process and a countdown progress bas is displayed 

 Cooling and waiting for other condition than timer countdown (temperature condition) 

 Process state: “Idle”, “Start”, “Running”, “Pause”, “Ante recipe state”, “Post recipe state” 

 Chamber: Gives information on the status (open, closed / locked, unlocked) and condition status 

that allow or not to unlock and open the chamber 

 

  

Recipe time information and countdown progress bar

Step time information and countdown progress bar

Current step number and additional information

End of step condition

Current recipe name

Step comment

Machine state

Main switch state

Cooling information

Process state

Chamber state
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Communication status: 

 

At the upper right: Com is the communication status indicator with a flashing frequency of 2 Hz: 

 Green when the Ethernet communication between the PC and the machine is OK. 

 Red when there is no communication between the PC and the machine 

 Blue when the PC software is used in demonstration mode 

 

Alarm indicator: 

 

The green square at the lower right angle is the alarm signal. It is green when there is no alarm and 

turns to red when an alarm occurs. 

When the furnace is powered ON (after PLC initialization), or when system is powered off (button on 

front panel), the software displays an alarm. The alarm indicator turns red. The alarm can be reset after 

powering up the system by clicking on the alarm indicator. 

6.2 Information panel 

This is the main central part of the screen. It changes depending on primary and secondary navigation 

selection. 

6.3 Primary navigation panel 

 

Software functions are chosen by selecting them with mouse and pressing the left button. 

The main navigation panel offers the following functions: 

 Recipe to create, modify, display or delete a recipe 

 Process to download a recipe and to run the process 

 Historicals to display process historicals and alarms list 

 Configuration to enter the calibration tables and the configuration 

parameters 

 Manual Mode for system manual control and temperature control 

adjustment 

 Diagnostics to view diagnostics or create a diagnostics report 

 Shut-down to exit from the control software and return to Windows 

The different functions are described hereafter. 

6.4 Secondary navigation panel 

At the right part of the page are some additional buttons. These buttons are secondary navigation 

buttons. They are used to select sub-functions. 

The secondary navigation is described hereafter for each mode. 

6.5 Access information 

The login and password of the current user are displayed at the bottom right side of the screen. 
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6.6 Software version 

The PLC and PC software versions are displayed at the bottom right side of the screen. 

 

6.7 Contextual menu 

A right-click on Main system status panel opens the following contextual menu. 

       

6.7.1 Help 

This item opens the information window. 

6.7.2 Logging ... 

This item allows starting or stopping the manual data collection. 

When the item shows ‘Logging not active’, a click on this item starts the data collection. The name of 

the historical file will be ‘manual_xxxx.his’, where xxxx is the time stamp. When the data collection is 

active, the item displays the name of the historical file. 

When the items shows ‘Logging [manual_xxxx_his](logging)’, a click on this item stops the data 

collection. Consequent historical files can be exploited with the historical viewer. Refer to chapter 8.8 

for further detail. 

The minimum access level for accessing this feature is Engineer. 

6.7.3 Preferences… 

A click on this item displays the preferences window. Refer to chapter 13 for further detail. 

6.7.4 Print screen 

This function prints the current screen to default printer. 

6.7.5 Save screen on bitmap 

This function saves the current screen shot to a file in BITMAP format. 

6.7.6 Exit 

Click on this item to exit the program. This item has the same function as Shutdown button. 
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7. RECIPES EDITION 

For the AS-One each recipe is made of: 

 A name 

 An associated thermocouple calibration table for each thermocouple 

 An associated pyrometer 1 calibration table  

 An associated pyrometer 2 calibration table (If option is installed) 

 An associated PID parameter table 

 A post recipe action 

 A comment (up to 1000 characters) 

 Up to 100 steps 

The above recipe parameters are the recipe header and they will remain the same for the whole 

duration of the recipe. 

When the recipe mode is selected the screen displays the recipe header: 

 

 

 

 

At the right side of the page there are 3 buttons for the secondary navigation. 

At the lower part of the header there are 6 command buttons used for the recipe management. 

7.1 Recipe mode secondary navigation buttons 

The recipe mode secondary navigation buttons are: 

 Header: To display the recipe header 

 Steps: To display the step parameters 

 Profile: To display the heating graphic profile of the recipe 

7.2 How to create a new recipe 

Procedure to create a new recipe: 

 Click on the "New" button. The system resets the header parameters and displays a default name 

made with the current date and time like: "new_20140228110917" 

 Enter a new name if you want a different name than the default one 

 Select a thermocouple calibration table for each thermocouple 

 Select a pyrometer 1 calibration table  

 Select a pyrometer 2 calibration table (if the option is installed) 
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 Select a PID table (according to process conditions and sample) 

 Enter a comment (not mandatory) 

 Click on "Save" to save the recipe in the default folder or on "Save as" to save it in a different 

folder 

 Click on "Steps" in the secondary navigation panel and enter the step parameters 

 Save again when all parameters have been set 

7.3 How to modify a recipe 

Procedure to modify a recipe: 

 Select the recipe in the default folder using the dropdown list or use the "Browse" to load a 

recipe from a different folder. 

 Change one of the header parameter if needed 

 Click on "Steps" in the secondary navigation buttons and enter the step parameters 

 Change the step parameters if needed 

 Save the recipe 

7.4 Recipe header 

7.4.1 Recipe header command buttons 

There are several command buttons in the bottom of the recipe header form. 

 

7.4.1.1 New 

This button is used to create a new recipe. Clicking on "New" will reset all the recipe parameters and 

the user can create a new recipe selecting each parameter. 

7.4.1.2 Browse 

To open any folder on the computer to load a recipe 

This command allows each user having his own recipe folder. 

7.4.1.3 Delete 

To delete the recipe that is currently displayed on the screen 

7.4.1.4 Print 

To print the recipe. 

7.4.1.5 Save as 

To save the displayed recipe with a new name 

The "Save as" command can also be used to save a new recipe in a folder that is different from the 

default folder. 

7.4.1.6 Save 

"Save" will save a new recipe in the default recipe folder: "C:\Annealsys\Recipes". 

7.4.2 Recipe header parameters 

When operator enters the recipes mode he can: 

 Select one of the recipes in the default recipe list (using the "Recipe name" dropdown list box 

arrow) 

 Select a recipe in any folder of the computer using the "Browse" at the bottom of the page. 
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 Create a new recipe selecting the new button at the bottom of the page 

When an existing recipe is selected, it can then be modified, it is also possible to save it with a new 

name ("Save as" command) and to modify the new recipe created by this way. 

When the "New recipe" command is selected all the parameters are reset. 

7.4.2.1 Recipe name 

File extension: rec 

The recipe name can have up to 20 characters. This is the name under which the recipe is saved as 

"name.rec". 

7.4.2.2 Associated thermocouple calibration table 

File extension: tcc 

To each recipe is associated a thermocouple calibration table for each thermocouple. This feature is 

useful in special applications. 

The system is provided with K type thermocouples and appropriate thermocouple converters as 

standard features. The thermocouple calibration table is set at Annealsys factory using a thermocouple 

calibrator. It should usually not be modified by the operator. 

For special applications and requirements about thermocouple calibration table contact Annealsys. 

 

 CAUTION 

Thermocouple calibration table. 

A wrong thermocouple calibration table can lead to 

unexpected thermal behavior of the system. 

Always take great care to enter the calibration table 

parameters. 

 

7.4.2.3 Associated pyrometer 1 calibration table 

File extension: cal 

To each recipe is associated a pyrometer 1 calibration table. The pyrometer temperature measurement 

depends on substrate type as well as some process conditions. This function allows having the right 

calibration table associated to the recipe for the process and for the right type of substrate. The 

pyrometer 1 calibration tables are created and saved using the configuration mode. 

7.4.2.4 Associated pyrometer 2 calibration table 

This is an optional feature 

File extension: cal 

The pyrometer 2 is an optional feature. The pyrometer 2 calibration table will be proposed to the user 

only if the pyrometer 2 option is installed and selected in the hardware configuration mode. To each 

recipe is associated a pyrometer 2 calibration table. The pyrometer temperature measurement depends 

on substrate type as well as some process conditions. This function allows having the right calibration 

table associated to the recipe for the process and for the right type of substrate. The pyrometer 2 

calibration tables are created and saved using the configuration mode. 

7.4.2.5 Associated PID parameter table 

File extension: pid 

To each recipe is associated a PID parameters table. The temperature control parameters depend on the 

process conditions and the substrate type (susceptor or not for example). This function allows having 

the right temperature control parameters associated to the recipe for the process and for the type of 

substrate. The PID parameters tables are created and saved using the configuration mode. 
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7.4.2.6 Post recipe action 

It is possible to choose the action to be performed when the recipe is finished. 

 

Purge: the chamber is purged during 3 minutes (time is configurable). Purge is the default action 

when using old recipes. 

Clean: the chamber is pumped down and purged a number of times. The number of cycles is 

configurable. 

None: all the gases to the chamber are stopped. 

Note 1: During the “Post recipe action”, the interlocks are still active and the chamber may 

remain closed until the operator takes proper action. 

 

Note 2: When a gas that has a safety interlock is used in the selected recipe, the “Post recipe 

action” turns automatically to “Clean”. The field is grayed out and it is not possible to choose 

anything else than “Clean”. 

 

Note 3: In some configurations where materials are evaporated inside the chamber (eg. 

Sulfurization or selenization), the “Post recipe action” is set to “Clean”. The field is grayed out 

and it is not possible to choose anything else than “Clean”. 

7.4.2.7 Comment (up to 1000 characters) 

The operator can enter a 1000-character comment for the description of the recipe. Multiline 

comments are accepted. 

7.5 Recipe steps 

Click on the "Steps" button in the recipe secondary navigation panel. 

The screen displays the step parameters (for readability convenience, status and primary navigation 

panels have been removed from the following view): 

 

Note: Only one step is enabled (the one with white boxes). The 2 previous steps and 3 following 

steps (with grey boxes) are disabled and only displayed for a better readability of the recipe. 

Each recipe can have up to 100 steps. For each step the operator can select: 

 Comment (up to 20 characters) 

 End of step condition 
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 End of step condition value 

 Temperature control mode 

 Temperature setpoint 

 Temperature band alarm 

 PID autotuning 

 To make vacuum or not 

 To purge the chamber or not 

 Gas flow setpoints, ramping option and gas flow band alarm 

And as options: 

 Pumping with turbo pump 

 Pressure setpoint (if pressure control with throttle valve is installed) 

 Activate special valves 

 Proportional zone control  

7.5.1 Recipe step command buttons 

Several command buttons in the lower part of the form allow navigation inside the recipe and some 

additional functions that are described hereafter. 

 

7.5.1.1 First step 

To display the first step as current step in the step editor 

7.5.1.2 Previous Step 

Shortcut <Ctrl+B>. To display the previous step as current step in the step editor 

7.5.1.3 Next step 

Shortcut <Ctrl+N>. To display the next step as current step in the step editor. 

7.5.1.4 Last step 

To display the last step as current step in the step editor 

7.5.1.5 Copy step 

To copy all the parameter values from previous step to the current step. All the parameters of the step 

will be then set to the same values than the parameters of the previous step except for the comment. 

This function allows faster recipe edition by copying and just modifying the requested parameters. 

7.5.1.6 Insert step 

To insert a step before the current step. 

CAUTION: The step 100 will be deleted. 

7.5.1.7 Delete step 

To delete the current step. A new step 100 will be created with all parameters set to default value. 

7.5.1.8 Print 

To print the recipe header with all the steps and their parameters. In the recipe header mode the print 

command only prints the recipe header. 

7.5.1.9 Save 

To save the recipe file 
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7.5.2 Recipe step parameters 

The user can set the parameters of the current step which is the only one enabled in the step editor. 

 

 

 

7.5.2.1 Step comment 

A 20 characters comment can be associated to each step. 

This comment is displayed on the screen during the process. It allows an easier follow up of the 

process sequence when the process is performed.  

7.5.2.2 End of step condition 

The user can choose different conditions to end the step and to switch to the next step. The user can 

select one of the following options from the list (activated with the arrow): 

 

 

 

The default value is "Duration". 

Note that if several pressure gauges are installed, the software proposes one item per pressure gauge. 

  

Step duration

Temperature ramp rate

Temperature to be reached by TC1

Temperature to be reached by Pyro1 (option)

Temperature to be reached by Pyro2 (option)

Pressure to be reached

The step ends when atmospheric pressure is reached

Temperature to be reached by TC2
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7.5.2.2.1 Step duration 

The step will end when the duration set for the step is elapsed. 

 Step duration range:  0 to 9999.9 s 

The step duration can be increased by increment of 0.1 second. The default value for the step duration 

is "0". If the operator enters a value out of range it is automatically reset and a message with the right 

range of values is displayed. 

The minimum step duration is 0.4 second. Even if shorter step duration is set in the recipe the system 

will run a 0.4 second step. When the recipe switches to one step to the next one during the process, 

there are many operations to be performed by the system (temperature and gas setpoint to be set, 

vacuum conditions to be checked and control of valves, etc.). This is the limitation for step duration. 

For step duration of more than 0.4 second, the duration can be set by increment of 0.1 second. 

7.5.2.2.2 Ramping 

The temperature will ramp from current temperature to the temperature setpoint given in this step at 

the ramp rate indicated in this parameter. 

7.5.2.2.3 Temperature to be reached 

When the operator selects the temperature to be reached as end of step condition, the step ends as soon 

as the temperature value is reached. 

If the condition to attain is true at the beginning of the step, the process stops and the error message 

“Condition ever reached at the beginning of the step” is displayed to the operator. 

When the temperature end of step condition is selected the heating control mode is automatically set to 

power mode (no temperature control). 

The operator can select any of the temperature control sensor to measure the temperature for the end of 

step condition: TC1, TC2 or Pyro1. 

 

The user can select the condition to wait for.  

 "<": wait until the temperature is less than the indicated temperature 

 ">": wait until the temperature is greater than the indicated temperature 

The temperature to be reached to end the step can be set into the end of step condition value box. 

 Temperature range:  0 to 1400°C 

Out of range value is checked when the recipe is saved. 

 

 CAUTION 

The system may not reach the end of step condition 

The temperature ranges are subject to change depending on the 

substrates nature and on the temperature calibration tables. They 

must be checked by the user to be sure that the system will be able 

to measure it and to reach it. 

For example the end of step temperature must not be set to 250°C 

if the selected sensor is the high temperature pyrometer.  

 

End of step condition

Temperature to be reached

Power mode

Power applied

Condition to wait for



ANNEALSYS  RTP 

ASOne_Software_Manual_V-3-7-4-0.docx Page 27 

 

The operator must select a temperature that is compatible with the temperature sensor that is selected 

for the end of step condition. The sensor temperature ranges are usually: 

 Thermocouple (K type): 0 to 1000°C 

 Low temperature pyrometer: 150°C to 1100°C 

 High temperature pyrometer: 400°C to 1400°C 

The parameters for the temperature end of step condition are: 

 T0: Actual temperature when step starts 

 TS: Temperature target value to end the step 

 TC: Current temperature 

The step will end according to the conditions described in the following table: 

Condition Case Step ends Comment 

Greater than T0 ≥ TS Immediately Alarm message and stop process 

 T0 < TS As soon as TC ≥ TS  

Less than T0 ≤ TS Immediately Alarm message and stop process 

 T0 > TS As soon as TC ≤ TS Maximum duration of the step = 10 min* 

 

* The step will end automatically after 10 minutes if the sensor cannot reach the target temperature in 

order to keep the system running. This may happen when using the pyrometer for low temperature end 

of step condition or if the heating power has not been set to a sufficient value. 

Examples: 

Condition T0 TS Step ends Comment 

Greater than 300°C 280°C Immediately Alarm message and stop process 

Greater than 250°C 300°C As soon as TC ≥ 300°C  

Less than 250°C 300°C Immediately Alarm message and stop process 

Less than 250°C 100°C As soon as TC ≤ 300°C End after maximum of 10 minutes 

 

7.5.2.2.4 Pressure to be reached 

When this option is selected, the step ends when the pressure reaches the end of step condition value. 

The system must not be in pressure control mode; if it is then the process stops immediately and the 

error message “End step pressure condition under pressure control is not allowed” is displayed to the 

operator. 

If the condition to attain is true at the beginning of the step, the process stops and the error message 

“Condition ever reached at the beginning of the step” is displayed to the operator. 

 

The user can select the condition to wait for.  

 "<": wait until the pressure is less than the indicated pressure 

 ">": wait until the pressure is greater than the indicated pressure 

The pressure to be reached to end the step can be set into the end of step condition value box. 

 Pressure range:  1.00E0 to 1.00E5 Pa 

Out of range value is checked when the recipe is saved. 

 P0: Pressure when steps starts 

 PS: Pressure threshold value to be reached at the end of the step  

 PC: Current pressure during the step 

The step will end according to the conditions describes in the following table: 

End of step condition

Pressure to be reachedCondition to wait for
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Condition Case Step ends Comment 

Greater than P0 ≥ PS Immediately Alarm message and stop process 

 P0 < PS As soon as PC ≥ PS  

Less than P0 ≤ PS Immediately Alarm message and stop process 

 P0 > PS As soon as PC ≤ PS  

 

Example: 

Condition P0 PS Step ends Comment 

Greater than 500 mbar 400 mbar Immediately Alarm message and stop 

process 

Greater than 500 mbar 900 mbar As soon as PC ≥ 900 mbar  

Less than 500 mbar 900 mbar Immediately Alarm message and stop 

process 

Less than 500 mbar 20 mbar As soon as PC ≤ 20 mbar  

 

The operator must select a pressure that is compatible with the vacuum pump equipment and the 

vacuum gauges installed on the system. 

The pressure unit is indicated at the right of the end of step value. This is the standard pressure unit 

which is set in the configuration mode. 

If the system has no turbo pump option the pressure for the end of step condition is measured by the 

constraint vacuum gauge. 

If the system is equipped with a turbo pump then the pressure for the end of step condition is measured 

by: 

 Full range gauge if the isolation valve (GIV) is open 

 Capacitance manometer (CAPA1) if the full range isolation valve (GIV) is closed 

 CAUTION 

End of step condition. 

Possible long heating or overheating of the substrate 

If the end of step condition is set to pressure the temperature 

or power setpoint is set to a fixed value for the duration of 

the step until the system reaches the end of step pressure. 

 

7.5.2.2.5 ATM 

When the user selects this option, the step finished as soon as the actual pressure inside the chamber 

reaches the atmospheric pressure set in the system configuration. 

If the condition to attain is true at the beginning of the step, the process stops and the error message 

“Condition ever reached at the beginning of the step” is displayed to the operator. 

There is no other parameter to enter for this option. 
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7.5.2.3 PID Autotuning 

This parameter allows doing an autotuning of the temperature PID parameters during the execution of 

the recipe. 

An autotuning recipe can be written to adjust PID parameters sets for several temperatures. The actual 

PID table inside the temperature controller will be updated according to the temperatures mentioned in 

the recipe. 

The autotuning procedure starts when the actual temperature enters within a temperature band that can 

be adjusted in the configuration parameter “Autotuning temp. band”. When the autotuning starts, the 

step time stops counting down. The step time resumes counting when the autotuning job is finished. 

At the end of the execution of the autotuning recipe, the new PID parameters are displayed on screen. 

The operator can save the new PID parameters. 

A standard autotuning recipe is provided with the machine. 

See chapter 19.4 for PID autotuning procedure. 

7.5.2.4 Temperature control mode and setpoint 

The temperature and the power can be ramp or dwell. The setpoint calculation will be different if the 

control mode changes from step n-1 to step n and will also depend on the end of step condition. 

The heating setpoint is calculated according to the following rules: 

Step n-1 

control mode 

Step n 

control mode 

Condition for 

end of step n 

Initial heating setpoint for 

step n 

Final heating setpoint for 

step n 

Temperature 

control 

Temperature 

control 

Duration Recipe temperature setpoint 

of step n-1 

Recipe temperature 

setpoint for step n 

Temperature 

control 

Temperature 

control 

Pressure Recipe temperature setpoint 

for step n 

Recipe temperature 

setpoint for step n 

Power mode Temperature 

control 

Duration Actual temperature at end of 

step n-1
 

Recipe temperature 

setpoint for step n 

Power mode Temperature 

control 

Pressure Recipe temperature setpoint 

for step n
 

Recipe temperature 

setpoint for step n 

Temperature 

control 

Power mode Duration Actual power at end of step 

n-1
 

Recipe power setpoint for 

step n 

Temperature 

control 

Power mode Pressure Recipe power setpoint for 

step n
 

Recipe power setpoint for 

step n 

Power mode Power mode Duration Recipe power setpoint for 

step n-1 

Recipe temperature 

setpoint for step n 

Power mode Power mode Pressure Recipe power setpoint for 

step n
 

Recipe power setpoint for 

step n 

Power mode Power mode Temperature Recipe power setpoint for 

step n-1
 

Recipe power setpoint for 

step n 

 

The user first selects the temperature control mode: 

 Power % (open loop) 

 TC1 in °C 

 TC2 in °C 

 Pyro1 in °C  

 Pyro2 in °C (option) 
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When the operator selects a different mode, the setpoint is set to zero and the setpoint range is 

switched to power per hundred (power %) or °C (thermocouple and pyrometer). 

The pyrometer 1 is proposed only if this feature is installed in the system. 

The default value is "Power". 

Then the user has to select the setpoint and to choose to activate of not the band alarm: 

 

 

7.5.2.4.1 Power setpoint 

If the power mode is selected the temperature setpoint is set to zero and the system asks for a power 

setpoint (0.0 to 100 % of the full power). 

 

 CAUTION 

Power mode. 

Possible overheating of the substrate and the furnace 

The user must check the maximum power that can be 

handled by the substrate and the system. At 50 % power the 

temperature is in the range of 1200°C. Long step at high 

power may lead to damages to the substrate or to the system. 

 

If the operator enters a value out of range it is automatically reset and a message with the right range 

of values is displayed. 

7.5.2.4.2 Temperature setpoint 

If one temperature sensor is set for the temperature control then the user sets the temperature setpoint. 

 Temperature range:  0°C to 1400°C 

The temperature increment is 1°C. 

 

 CAUTION 

High temperature process. 

Possible overheating of the furnace 

Note that the recipe offers to possibility to set the 

temperature at high value for a long duration. The user 

should check the maximum duration for the selected 

temperature as indicated in the table hereafter. 

Longer duration can lead to equipment damage 

 

  

Temperature alarm band activationSetpoint

Temperature control mode



ANNEALSYS  RTP 

ASOne_Software_Manual_V-3-7-4-0.docx Page 31 

 

Maximum temperature versus time: 

 

 ASOne 100 ASOne 150 

Temperature Maximum duration Maximum duration 

1250°C 3 min Out of range 

1200°C 5 min 5 min 

1150°C 6 min 6 min 

1100°C 7 min 7 min 

1050°C 10 min 10 min 

1000°C 12 min 12 min 

900°C 60 min 60 min 

< 800°C 120 min 120 min 

The operator must select a temperature that is compatible with the temperature sensor that is selected 

for the temperature control. The sensor temperature ranges are usually: 

 Thermocouple: 0 to 1000°C 

 Low temperature pyrometer: 150°C to 1100°C 

 High temperature pyrometer: 400°C to 1500°C 

7.5.2.4.3 Temperature band alarm 

The temperature band alarm can be activated by clicking on the small box at the right of setpoint box. 

The box displays "--" if the alarm is not activated and "A" if the alarm is activated. 

 Temperature band alarm range:  Active ("A") or not ("-") 

It can be activated or not for each step. The band alarm parameters are set in configuration mode. See 

the configuration mode for further information on the temperature band alarm. 

7.5.2.5 Vacuum 

The vacuum function allows selecting the vacuum mode among the following options. 

7.5.2.5.1 System without turbo pump 

If the system is not equipped with a turbo pump: 

 Vacuum:  "ON" or "Off" 

The default value is "Off". The vacuum valve is open during the step if the parameter is set to "ON" 

and is closed if the parameter is set to "Off". 

7.5.2.5.2 System with turbo pump 

If the system is equipped with a turbomolecular pump there are 4 possible options: 

 No pumping: (VV) closed, (TPV) closed, (TFPV) open 

 Rough pumping: (VV) open, (TPV) closed, (TFPV) closed 

 Turbo pumping (VV) closed, (TPV) open, (TFPV) open 

 Isolate turbo pump All vacuum valves are closed 

Thanks to software interlocks, the system will open only one of the valves (VV or TPV) and will 

never open the rough pump vacuum valve and the turbo pump valve simultaneously. 

Note that the system will shut down the turbo pump if the turbo forepump valve (TFPV) is 

closed for more than one hour. It is then necessary to restart it manually when needed.  

When the system is equipped with a turbo pump there is a full range gauge to measure the low 

vacuum. The full range gauge is a filament gauge and is isolated from the process chamber by an 

isolation valve (GIV) in order to avoid filament damage by the process gases. 

The gauge isolation valve (GIV) will open if one of the following conditions are fulfilled: 
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 The rough pump vacuum valve (VV) is open and all the gas valves (from the process gas lines) 

are closed for more than 30 seconds. The GIV valve opens if these 2 conditions are fulfilled 

simultaneously for 30 seconds 

 The turbo pump valve is open 

The gauge isolation valve automatically closes if one of the process gas valves opens. 

Before a turbo pumping step the user must set a primary pumping step with the following conditions: 

 The primary pumping step must be long enough in order to reach a pressure < 200 Pascal. 

 No process gases should be introduced during this step 

 The step duration must be at least 35 seconds to allow opening the GIV valve 

If these conditions are not fulfilled the turbo pump valve will not open and the process will stop. 

7.5.2.6 Purge 

 Purge:  "ON" or "Off" 

The default value is "Off". The purge valve is open during the step if the parameter is set to "ON" and 

is closed if the parameter is set to "Off". 

7.5.2.7 Process gas valve (optional) 

The process gas valve is installed with the HV kit option. This valve isolates the reactor gas inlet from 

the process gas line. The user can decide to open or not this valve at each step of the recipe. This valve 

must of course be open to flow process gases inside the process chamber. 

 Process gas valve:  "ON" or "Off" 

The default value is "Off". The process gas valve is open during the step if the parameter is set to 

"ON" and is closed if the parameter is set to "Off". 

Particular case: see chapter 7.5.2.8.2 Gas and turbo pump 

7.5.2.8 Gas flow setpoints 

 

For each gas the user can set the following parameters: 

 Setpoint from 0 to MFC range in sccm 

 Gas band alarm 

 Ramping (or not) 

The system can receive up to 5  MFC. The gas lines parameters are displayed only if the name of the 

corresponding gas is different from null in the configuration mode. 

7.5.2.8.1 Gas setpoint 

 Gas flow setpoint range:  0 to MFC range in sccm 

If the operator enters a setpoint value out of range it is automatically reset and a message with the right 

range of values is displayed. 

 

Setpoint

Ramping

Gas band alarm activation
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 WARNING 

GAS HAZARD 

Gas and air mixing interlock. 

Some gases should not be mixed with air and a pumping step 

is required before introducing these gases to the process 

chamber in order to avoid dangerous mixture. The user 

must check gas compatibility and avoid any dangerous 

mixture in the recipe. 

 

The system can be provided with some special software interlocks to avoid dangerous gas mixtures. 

If the option air mixture interlock is activated for a gas, the following message will display when 

saving the recipe if the operator has not asked for any pumping step before setting a gas flow for this 

gas. 

 

 

Although you are allowed to save the file, downloading and running such a recipe is not possible. 

 

 WARNING 

GAS HAZARD 

Gas mixing interlock. 

Some gases should not be mixed together. 

The user must check gas compatibility and avoid any 

dangerous mixture in the recipe. 

 

If the "gas mixture with another gas" interlock is activated for the current gas and if the gas not to be 

mixed has a setpoint different from zero, the following message is displayed 
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. 

Although you are allowed to save the file, downloading and running such a recipe is not possible. 

7.5.2.8.2 Gas and turbo pump 

The process gases cannot be introduced in the process chamber when the system is under turbo 

pumping. Moreover, a blank step of at least 2 seconds must follow a turbo pumping step before you 

can introduce gas into the chamber. This blank step is required to let the system correctly close and 

manage its vacuum valves before you can open PGV and flow some gas. 

7.5.2.8.3 Gas flow band alarm 

The gas flow band alarm can be activated or not for each step and for each gas. Click on the box at the 

right side of the setpoint box to activate the alarm (box turns to "A" when alarm is activated). 

 

 

 

Band alarm parameter value is set in configuration mode. See the configuration mode for further 

information on the gas flow band alarm. 

7.5.2.8.4 Gas flow ramping 

By default the gas flow setpoint is applied for the duration of the step. In order to smoothly increase 

the gas flow or the pressure inside the process chamber, the user can choose to have a ramp on the gas 

flow. 

The gas flow ramping can be activated or not for each step and for each gas. Click on the second box 

at the right side of the setpoint box to activate the ramp (box turns to "R" when ramp is activated). 

 

 

 

When the ramp is activated for the step, the gas flow setpoint at the beginning of the step is the 

setpoint value of the previous step and the gas flow setpoint at the end of the step is the flow set in the 

setpoint box. 
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7.5.2.9 Pressure control mode (optional) 

An optional pressure control system with a throttle valve can be installed as an optional feature. If it is 

installed the software allows controlling the pressure or the valve angle. 

 

 

 

The operator can select: 

 Pressure control mode:  Pressure; Valve angle 

 Setpoint:  Pressure; Valve angle 

 Ramping:  Ramping; No ramping 

7.5.2.9.1 Pressure control mode 

 Pressure control mode:  Pressure; Angle 

When the operator selects a different mode the pressure setpoint is set to zero and the setpoint range is 

switched to pressure range (set in the configuration mode) or valve angle (0 to 90°). 

The default value is "Angle". 

7.5.2.9.2 Pressure control setpoint 

The operator sets the pressure or the valve angle depending on the pressure control mode that has been 

selected. 

 Pressure range:  0 to Full scale of the capacitance manometer 

 Valve angle range:  0 to 90° 

0°: the valve is fully closed 

90°: the valve is fully open 

The full scale of the capacitance manometer is set in the configuration mode. 

This option is displayed only if it is installed and selected in the configuration mode. 

The system uses the pressure unit that has been selected in the configuration mode. 

7.5.2.9.3 Pressure ramping 

The pressure ramping feature can be activated or not for each step. Click on the box at the right side of 

the setpoint box to activate the ramping (box turns to "R" when ramping is activated). 

When this feature is activated, the pressure setpoint ramps from the setpoint of previous step to the 

setpoint specified in the current step. The ramp progression is linear over the current step time. 

7.5.2.10 Proportional zone control (optional) 

 

If the “Proportional zone control” option is installed, it is possible to apply a ratio on the power of one, 

several or all zones. The zones will then receive a proportional amount of the power calculated by the 

temperature controller. The ratio can ramp over the step time. 

Using the “Proportional zone control” capability has an impact on the PID. Therefore, it is necessary 

to perform a PID autotuning with the corresponding ratio. 

  

Pressure
Setpoint - alarm
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7.5.2.11 User digital outputs 

This is an optional feature. 

Some configurations may have free user digital outputs that can be activated in each step of the recipe. 

These digital outputs can also be operated in manual mode. 

7.6 Recipe profile 

The secondary navigation button "Profile" displays the recipe heating profile. The parts of the curve in 

yellow are performed in power mode and the parts of the curve in grey are performed in temperature 

control mode. The profile cannot display actual profile when the temperature control mode changes. 
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8. PROCESS 

8.1 Recipe download 

The process parameters (recipe, calibration tables, PID table and configuration) are saved on the 

computer’s hard disk. During the process the system is controlled by the PLC and the data must be 

downloaded to the PLC before starting the process. 

When the process mode is selected the system displays the download form. 

The screen displays the last recipe that has been downloaded on the left side. The recipe is always 

downloaded with the thermocouple calibration table, the pyrometer calibration table, the PID table and 

the configuration. 

 

 

 

Recipe temperature profile can be viewed from Download window using the profile button at the right 

side 

When the option "Force pick and download" is enabled in the configuration, the operator must pick 

and download the recipe before starting a process. The selected recipe clears from the list-box 

whenever: 

 the operator navigates to another page 

 the process is started 

 the selected recipe changes 

When the option "Force pick and download" is disabled, consecutive "Starts" are possible. 

If one parameter from a recipe or one of the associated tables or of the configuration has been 

modified, it is necessary to download again the recipe in order for the system to take into account the 

modification in the new process. 

The recipe to download can be selected in the default list (with the arrow) or in any folder of the 

computer using the "Browse" button. When a recipe is selected the screen displays the recipe header to 

help the user selecting the recipe. 

The downloading will start by clicking on the "Download" button. 
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8.2 Substrate loading 

Refer to the user's manual for the procedure to open, close, lock and unlock the process chamber. The 

procedure can vary according to the system configuration and features. 

  

 WARNING  

Burn hazard 

Quartz window may be at high temperature if some 

process has been performed before loading the 

substrate. 

Wear high temperature gloves to load the substrate 

inside the process chamber. 

Before starting the process the user must load the sample and close the chamber. 

The thermocouple must be installed if it is going to be used for the temperature control during 

the process. 

The chamber is locked by clicking on the button "Chamber unlocked" or will be locked 

automatically when the process starts. 

8.3 Start process 

When the recipe has been downloaded or if the same process is being performed, the operator can start 

the process with the "Start process" button. 

Then the computer displays the following form: 

 

 

 

Before starting the process the system checks that all the conditions to run the process under safe 

conditions are fulfilled (no alarm: water flow, air pressure, etc.). This can take up to 10 seconds before 

starting the process. When all conditions are fulfilled the process starts. An alarm occurs if one of the 

conditions is not fulfilled after 10 seconds. 
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During the process all the parameters are logged and saved. The historical file name and the directory 

must be selected before starting the process. 

 

All the process historicals are saved on the hard disk of the computer. The system proposes a default 

process historical file name and will save the process historical in the default directory 

“C:\Annealsys\Historicals”. 

The user can enter any process historical name and can select a different directory on the computer 

using the "Browse…" function. 

If the historical file name already exists, the software shows an additional button that permits to 

increment the file name. After the increment is performed, the button disappears. 

The "Start" button will start performing the process. 

The "Cancel" button will return to the downloading mode. 

8.4 Wafer traceability 

This is an optional feature. 

Traceability is implemented to help plant managers track their wafers and lots. 

The traceability is an additional module to the software. It is optional and not provided as a standard 

feature. 

When the traceability is enabled, a dedicated area is displayed in "Start process" window. A new 

record is added to the traceability file when a new process is actually started. 
 

 
 

See chapter 16 for a full description of the traceability option. 
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8.5 Running process 

Then the process starts with the "Start process" button. 

Before starting the process the system checks that the recipe can be performed under safe conditions 

and checks the different interlocks. Interlock check may take up to 10 seconds. If the system is in safe 

conditions the process starts. 

During the process, the parameters are displayed on the screen. 

 

 

 

The recipe header parameters are displayed on the top of the process information: 

 Recipe name 

 Starting date and time 

 Recipe comment 

 Step comment 

 Thermocouple calibration table 

 PID table 

 Pyrometer 1 calibration table  

 Pyrometer 2 calibration table (option) 

 

Three tabs allow selecting three different graphic windows. 
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Temperatures the plotter displays different curves: 

 Grey: temperature or power setpoint 

 Orange: power to the lamps 

 Red: temperature from the pyrometer 1  

 Purple: temperature from the pyrometer 2 (option) 

 Green: temperature from the thermocouple 1 

 Blue: temperature from thermocouple 2 

The Y-axis on the right side of the plotter is the temperature axis (scale: 0°C to 1400°C); the Y axis on 

the left is the power to the lamps (scale: 0.0 to 100% of full power).  

Flows the plotter displays the actual gas flows. All the gases present in the configuration are shown. 

The Y-axis scale is in percent of full scale. 

Pressures the plotter displays the actual pressure measurements. All the pressure gauges present in the 

configuration are shown. 

The Y-axis scale is exponential. Min and max values can be configured in the preferences window to 

accommodate different pressure orders. (See chapter 13) 

The X-axis is time and the full scale is 3 minutes. The plotter has slipping capability to display the last 

3 minutes of the curves. 

It is possible to stop the process at any time by clicking on the "Stop process" button at the right 

side of the screen. This feature is not enabled in Operator mode. 

The software offers the capability to switch from process window to recipe or synoptic (manual mode) 

when the process is running. Only visualization is possible in the manual mode during the process. 

8.5.1 Function pause 

This feature is not enabled in Operator mode. 

The pause function can be controlled using the "Pause" button in the secondary navigation panel at the 

right side of the screen. 

During any step of the process, it is possible to activate the pause function. When pause is activated all 

the parameter setpoints as well as the recipe and step countdowns are frozen. 

The operator can continue the process at any time with the same button. When pause is stopped the 

process continues from where it was frozen. 

As a safety the pause function stops automatically after 30 minutes if the operator has not stopped it. 

 CAUTION 

Function PAUSE. 

Possible overheating of the furnace 

Long duration with high heating power can lead to 

equipment damage. 

The user must check the maximum time during which the 

step can be held. 

 

8.5.2 Function next step 

This feature is not enabled in Operator mode. 

The next step function can be controlled using the "Next Step" button in the secondary navigation 

panel at the right side of the screen. 

During the process the operator can decide at any time to go directly to the end of the current step. 

When the operator activates this function the end of the step condition is immediately set to true and 

the system starts the following step. 
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 CAUTION 

Function NEXT STEP. 

Possible sudden condition change in the process chamber 

Selecting this option can lead to thermal shock, power peak, 

big pressure changes and gas mixtures. 

The user must check that the conditions to switch to the next 

step are safe. 

 

8.5.3 Function stop process 

This feature is not enabled in Operator mode. 

This function stops process immediately.  

8.5.4 Process windows optional features 

The user can select an option in the preferences in order to display the legend of the curves 

(description of curve for each color). This option is selected by checking the legend box at the right 

side of the screen. 

It is also possible to display the grid or not on the plotter. 

 

Process plotter without grid or legend 
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Process plotter with grid and legend 

8.6 End of process 

At the end of the process the computer confirms that the process has been performed successfully: 

 

 

 

8.6.1 Actions 

At the end of a process the system performs the following actions: 

 Reset all the setpoints (power, temperature, gas and pressure) 

 Close all the gas valves 

 Close turbo pump valve (Turbo pump option only) 

 Close process gas valve (HV kit option only) 

 Start furnace cooling down function for 180 seconds (Time is configurable) 

 Purge of the chamber (open purge valve) during the cooling down. This action can be modified 

in the recipe header with the parameter “Post recipe action”. 

At the end of the cooling down, the cooling and purge are stopped and the door can be opened. 
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Note that the data logging will continue until the end of the cooling period and will be part of the 

process historical file. 

Note: The "End of Recipe" notification window can be moved and resized. New size and position 

are saved. In subsequent processes, the "End of Recipe" notification window shows up at this 

new position. 

8.6.2 End of process comment 

It is possible to enter a comment at the end of the process. The field is pre-filled with the result of the 

current process. This comment is displayed in the historical selection window fir user’s convenience. 

8.7 Substrate unloading 

During the process the gas inside the chamber is expanding and going out through the exhaust gas line. 

When the substrate and the chamber cool down, the pressure inside the chamber will decrease. In 

order to keep the pressure above the atmospheric pressure the chamber is purged during the cool down 

period. 

If the substrate is unloaded sometime after the end of the cooling period it is possible that the pressure 

inside the chamber has decreased again and that the pressure inside the process chamber is below the 

atmospheric pressure. This will make the chamber impossible to open. 

In this case it is possible to raise the pressure inside the chamber by using the "Start purge" or “Purge 

until ATM” button on screen. With “Purge until ATM” button, the purge valve opens and closes 

automatically when the pressure attains atmospheric pressure. 
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 WARNING  

Burn hazard 

After process both substrate and quartz window 

may still be at high temperature. 

Wait for sufficient cool down of the substrate for 

unloading. Wear high temperature gloves to unload 

the substrate from the process chamber. 

 

Use tools that are compatible with the substrate temperature to unload it. 

Never use metal tweezers to move or to remove silicon carbide coated graphite susceptor and lid. 

8.8 Running a PID autotuning process 

An autotuning recipe can be run in order to adjust automatically the PID parameters to particular 

process conditions. 

The autotuning recipe is not suitable for process. See chapter 21.4 for PID Autotuning procedure. 
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9. HISTORICALS 

The user can access to the historical mode by the Historical button from the main navigation panel. 

This mode gives access to Process historical. 

9.1 Process historicals 

9.1.1 Loading process historical 

By default or when the historical mode is selected, the screen will display the historical header that 

allows selecting the right process historical to be loaded. 

When historical mode is first selected or when File button is clicked, the historical selection dialog 

shows up. 

The window contains the main information about the process and allows selecting the right file. 

 

 

 

The process historicals are saved by default in the folder "C:\Annealsys\Historicals" or in the user’s 

folder if the user has been allocated a private folder by the administrator. 

The extension of the historical files is ".his". 

It is possible to load process historical files from any folder of the computer using the browse function 

noted ‘>’. When the process historical is selected it can be loaded by clicking on the "OK" button. 

9.1.2 Process historical 

When the historical has been loaded the curves are displayed with the process values on top. Several 

plots are available to display different process data. By default the system displays the temperature 

plot. 
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9.1.2.1 Temperature plotter 

 

The curves are: 

 Black: temperature setpoint (light green for power setpoint) 

 Green: Thermocouple 1 

 Red: Pyrometer 1  

 Purple: Pyrometer 2 (option) 

 Blue: Thermocouple 2 

 Orange: Power to the lamps 

Thermocouples 3 and 4 are also displayed when the additional TC option is installed. 

The parameters are displayed on top of the plotter. The cursor function (see hereafter) allows 

displaying the value of the parameters of any time of the process historical. 

The black vertical lines mark the step limits. 

Several functions are available for the plotter and are described hereafter. 

Different plotters are available: 

 

 Temperature: Displays the temperature and power curves function of the time 

 Flows: Displays the gas flow curves function of the time 

 Pressures : Displays the pressure curves function of the time 

 Digital outputs: Displays the status of the system digital outputs function of the time 

 Digital inputs: Displays the status of the system digital inputs function of the time 

 Recipe: Display the recipe that was used for this process 

 Tables: Display the tables that were used for this process 

The 5 plotters are synchronized and the user can switch from one plotter to the other to display the full 

status of the system at the selected time: temperatures, gas flows, pressures, digital inputs and digital 

outputs (valves, temperature control mode, etc.) 
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9.1.2.2 Flows plotter 

The gas plotter displays the gas flow of each gas line in percentage of the full scale of the mass flow 

controller. 

 

Gas plotter with legend 

9.1.2.3 Pressure plotter 

The pressure plotter displays curve of the pressure sensors (vacuum gauges). The minimum and 

maximum of the pressure scale can be selected in the preferences (See chapter 13). 

 

Pressure plotter 
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9.1.2.4 Digital outputs plotter 

The digital outputs plotter displays the status of the digital outputs during the process. 

When the digital output is activated there is an up step on the curve. 

 

Digital outputs plotter 

The list of the digital outputs is given in chapter 0 

9.1.2.5 Digital inputs plotter 

The digital inputs plotter displays the status of the digital inputs during the process. 

When the digital input is activated there is an up step on the curve. The inputs to be displayed can be 

selected in the preferences. 

 

Digital inputs plotter 

The list of the digital inputs is given in chapter 18.1 
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9.1.2.6 Recipe viewer 

The recipe saved in the historical file can be viewed in this window. This recipe is the actual recipe 

that was used for this process. 

 

Recipe viewer 

The four buttons at the bottom-left part allow navigation. 

The “Extract to” button permits to extract the recipe in a new file. 

9.1.2.7 Tables viewer 

The tables saved in the historical file can be viewed in this window. These tables are the actual tables 

that were used for this process. 

 

Tables viewer 

The “Extract to” buttons permit to extract the tables in a new file. 
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9.1.2.8 Functions of the historical plotter 

The function buttons of the plotter are located at top of the plotter: 

 

 File: Allows selecting a new historical file. 

 Print: To print the historical plot as displayed on the screen 

 >>: To move forwards in the process historical 

 <<: To move backwards in the process historical 

 Parameters: enlarges the plotter and hide the parameters (the parameter button turns white): 

A second click on the parameter button displays again the parameter values (the button turns to grey). 

 Legend: Display the legend of the plotter with the curve descriptions: 

 

Historical legend 

 Zoom: The zoom is activated by a click on this button. The button turns to grey. Drag a 

rectangle with the to enlarge a zone. A mouse right click will go back to the previous size, 

click again to come back to the original size. 

 Cursor: The cursor is activated by a click on this button. The button turns to grey. Moving the 

mouse with left button down allows displaying the values of the process parameters for any 

time of the process. Parameter values are displayed on top of the plotter. 

If an alarm occurred during the process, a label is displayed with the description of the alarm. 

 

 Preferences: This button gives access to a window to set the process parameters to display. 

See chapter 13 for further detail. 
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9.1.2.9 Calibration table 

If you click on “Calibration table” button, an additional area is added at the right part of the screen. 

This area is an assistance to fill the pyrometer calibration table. Appropriate calibration recipe must 

have been performed before with thermocouple temperature control mode selected for each step. 

 

Fields of calibration table area: 

 Table name: name of the table 

 Emissivity: emissivity adjustment of the pyrometer  

 This field is for information only 

 Low type: type of pyrometer (Checked: low temperature; Unchecked: high temperature)  

 This field is for information only 

 Bits: binary value corresponding to temperature value 

 Degrees: temperature value corresponding to binary value 

Functions used in the calibration area: 

 New: to create a new blank table 

 Browse: to open an existing table in a different folder than the default one 

 Save: to save table after creation or modification 

 Auto-Cal : to create automatically a new calibration table based on the current historical file 

 Extrapolate: automatically computes an extrapolated temperature based on the last linear 

segment. 

 Values of: to select the pyrometer from which binary values will be read  

 This field does not show up is there is only one pyrometer or no pyrometer at all 

 ENTER: to copy specified values to the current line (see below) 

 INSERT: to insert a blank line before the current line 

 DELETE: to delete the current line 

See chapter 21 for calibration procedure. 
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9.1.3 Visual comparison of two historical files 

The software gives the possibility to visually compare two different historicals. A function allows to 

slide one curve over the other in order to superpose the time scale. 

Note that only analog values like temperature or pressures are displayed in this mode.  

When the File button is clicked, the following window shows up. 

 

Historical choice 

Click on Compare button to expand the window. 

 

Historical choice for comparing curves 

The right part of this window permits to choose the second historical to display. 

Click Ok button when the two historicals to compare are selected. 
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Historical comparison 

9.1.3.1 Additional buttons 

A set of additional buttons are displayed at the right of the screen in this mode. 

Show/hide buttons 

When flying the mouse over, the two additional square buttons change of color and the graphic 

displays only the highlighted historical curve. This is a way to recognize the curves. 

 

Historical comparison additional buttons 

If you click on one of these buttons, the corresponding curve is displayed stably. The other curve is 

hidden. One new click on the button returns the system to the previous mode. 

Sliding buttons 

 

Historical comparison shift button 

These buttons allow sliding the second curve over the first one to superpose the time scale. 

               

Before adjustment                               After adjustment 
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10. CONFIGURATION 

The configuration menu allows: 

 Setting the temperature alarm parameters 

 Setting the high power and power rate limits 

 Setting of door (reactor) unlocking conditions 

 Force pick and download 

 Cooling time 

 Setting overpressure parameters (option) 

The pyrometer calibration, PID tables and traceability parameters are set in the configuration mode: 

 Setting thermocouple calibration tables 

 Setting pyrometer calibration tables  

 Set PID parameter tables (If digital temperature controller is installed) 

 Setting traceability parameters (option) 

Additional features are enabled in the administrator mode: 

 Passwords administration 

 Setting gas names, mass flow ranges and alarm threshold values 

 Selection of vacuum gauges names and ranges 

 Setting the atmospheric pressure 

 Selection of the pressure unit 

 Lamp failure parameters 

The following parameters are factory set: 

 Gas safety interlocks 

 System hardware configuration 

These additional features are NOT described is this document. 

When the user enters the configuration mode the system displays the PID form by default. 
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10.1 Configuration 

The configuration form gives access to the following functions: 

 Set gas names, mass flow ranges and alarm threshold values 

 Selection of vacuum gauges names and ranges 

 Setting of temperature alarm parameters 

 Setting of high power and power rate limits 

 Selection of the pressure unit 

 Setting atmospheric pressure 

 Setting of door (reactor) unlocking conditions 

 Force pick and download recipe 

 Set traceability parameters (option) 

 

 

 

10.1.1 Gas lines 

10.1.1.1 Select gas names, mass flow ranges and alarm threshold values 

The system can receive up to 5 mass flow controllers. The configuration mode allows setting the gas 

name and the mass flow range for each mass flow controller. 

 

 

 CAUTION 

CONFIGURATION 

Mass flow range selection in the configuration mode. 

The mass flow configuration will not have any effect on the 

hardware. The configuration of the mass flow controllers is 

used to have the correct information for the software 

function of the hardware that is installed. 
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The gas name and the mass flow range should be set according to the hardware that is actually 

installed in the gas panel. 

 Gas name: Up to 12 characters 

 Mass flow range: 1 sccm to 50 000 sccm 

If no gas name is set then the software will not activate the gas line in recipes, process and manual 

modes. 

It is possible as well to select the alarm threshold value. 

 Gas alarm threshold value: 5 to 100% 

If the difference between the setpoint and the mass flow controller readout exceeds the limit the 

system will generate an alarm. 

The process stops in case of alarm if the option is selected in the recipe. 

10.1.2 Pressure 

10.1.2.1 Select the pressure gauge ranges 
 

 

The configuration mode allows setting the range of the vacuum gauges from 1 Pascal full range to 

500,000 Pascal full range. 

The vacuum gauge range values are always selected in Pascal. They must be converted by the 

user if the ranges of the gauges are not given in Pascal. 

This configuration will allow displaying the correct pressure according to the capacitance manometers 

or constraint gauges actually installed on the system. 

One vacuum constraint gauge is installed as a standard feature and the default value for the full range 

is 100,000 Pascal. Additional capacitance manometers are available as optional features. 

When the system is equipped with a turbo pump the vacuum gauge 1 is a full range gauge. The range 

of this gauge is directly set in the software and cannot be modified by the user. 

10.1.2.2 Setting the atmospheric pressure 

 

The atmospheric pressure value is used by the system to safely unlock the process chamber. The 

chamber is allowed to unlock when the pressure inside the chamber is over this value less 10 mbar. 

The atmospheric pressure unit is Pascal. 

The value is set to 100,000 Pa (1,000 mbar) before shipment of the system. 

To adjust the atmospheric pressure value, purge the system in manual mode in order to reach 

atmospheric pressure. Then open the chamber and read the pressure value from the pressure gauge and 

enter this value in the “Local atmospheric pressure” field.  

For example, if you are located at an altitude of 1,500 m, the atmospheric pressure is around 850 mbar. 

In the above example, the value should be set to 85,000 Pa. 
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10.1.2.3 Select pressure unit 

 

The configuration mode allows selecting the following pressure units: 

 Pascal: Pa 

 Millibar: mbar 

 Torr: Torr 

The software displays the pressure values with the selected unit and will make the pressure 

calculations accordingly. 

10.1.2.4 Overpressure interlock 

 

This area allows setting the threshold value for the overpressure interlock. The user can set the 

overpressure value and select the vacuum gauge that measures this value.  

The over pressure threshold unit is Pascal. 

A value of 0 (zero) disables this feature so that no interlock will happen. This is the default value. 

The over pressure threshold value comes in addition to the atmospheric pressure.  

For example, if the atmospheric pressure is 1,000 mbar and the overpressure threshold is 200 mbar, 

then the interlock will be effective at 1,200 mbar and over. The process is immediately stopped when 

this interlock happens. 

A pressure gauge that can read over atmospheric pressure is required. 

 

 CAUTION 

OVERPRESSURE INTERLOCK 

The overpressure interlock configuration is set in our factory 

before the system shipment. 

The values should not be modified without the prior written 

agreement of Annealsys. 

 

10.1.3 Temperatures 

 

This mode allows setting the different temperature alarm threshold values. 

In addition of the PID parameters the system offers the capability to set the maximum output power 

and the maximum power rate for the temperature controller. 
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10.1.3.1 Alarm temperature band 

This is the limit to activate the temperature alarm during the process if it has been selected for the on-

going step and if the system is in temperature control mode. 

 Temperature band alarm limit 5 to 100°C 

If the temperature difference between setpoint and current temperature measured by the temperature 

control sensor (chosen for temperature control for the step) exceeds the threshold value then the alarm 

is activated. 

Setting the alarm limit to 0°C disables this alarm capability. 

The process stops in case of alarm. 

It is recommended not to use this alarm on fast ramp rate because of possible higher offset between 

setpoint and actual temperature during transient phases. 

Setting "Alarm temperature band" to 0 °C disables this alarm capability. 

10.1.3.2 Alarm temperature delay 

The “Alarm temperature band” is checked only after the “Alarm temperature delay” has expired 

starting from the beginning of the step. 

 Alarm temperature delay 0 to 10,000 s 

Setting "Alarm temperature delay" to 0 seconds disables this alarm capability. 

10.1.3.3 Power rate 

Unit: %/sec; Default value: 0 (function is disabled). 

In addition the system also offers to limit the power rate (%/s). This is the maximum possible increase 

of the power by unit of time at the temperature controller output. 

This parameter may have big impact on the temperature control and the PID parameters. 

10.1.3.4 Power high limit 

Unit: %; Default value: 100 

In temperature control mode the output power of the temperature controller (power to the lamp) can 

reach the maximum value of 100%. For some low temperature processes and especially using a 

susceptor it may help the temperature control to limit the power output of the controller. 

This parameter may have big impact on the temperature control and the PID parameters. 

10.1.3.5 Autotuning temp. band 

This parameter is used in the PID autotuning procedure. The autotuning will actually start when the 

real temperature reaches the setpoint minus this parameter. A typical value of 10°C should fit most of 

the applications. 

10.1.4 Condition to unlock reactor (door open condition) 

During the process the reactor is locked in order to avoid gas release or contact with hot substrate. 

This area allows setting the conditions to fulfill for opening the door. All listed conditions must be 

verified before the door can be opened. 

 

Note that the temperature condition can be limited in time so that the door does not keep deadlock 

closed. 
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In all the cases, the door does not open before the following conditions are verified: 

 Process is finished 

 Cooling is finished 

 Reactor is at atmospheric pressure 

10.1.4.1 Condition = None 

 

The door is allowed to open when: 

 Process is finished 

 Cooling is finished 

 Reactor is at atmospheric pressure 

10.1.4.2 Condition = Time 

 

The door is allowed to open when: 

 Process is finished 

 Cooling is finished 

 Reactor is at atmospheric pressure 

 Additional “Time” elapses (400 seconds in the above example) 

Additional “Time” starts after the cooling time of 180 seconds finishes. 

Note that if additional “Time” = 0, then “Time” condition is the same as “None” condition. 

10.1.4.3 Condition = Temperature 

Temperature condition can be set on any temperature sensor present on the system. It can be TC1, 

TC2, Pyro 1 or Pyro2 (option). 

 

The door is allowed to open when:  

 Process is finished 

 Cooling is finished 

 Reactor is at atmospheric pressure 

 Actual temperature from the chosen sensor is less than the configured “Temperature” 

OR “Time” timer elapses. 

“Time” timer starts after the cooling time of 180 seconds finishes. 

With “Temperature” condition, “Time” parameter is used as the maximum time to wait for the actual 

temperature to be under “Temperature” threshold. 
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Important notice: 

When the temperature condition is selected to unlock the process chamber, the user must check 

that the temperature that is set can be measured by the selected sensor. Otherwise the chamber 

will only unlock when the additional time elapses. 

The typical temperature ranges for the sensors are: 

 Thermocouple K type:  Room temperature to 1000°C 

 Low temperature Pyrometer: 150°C to 1100°C 

 High temperature pyrometer: 400°C to 1400°C 

If the high temperature pyrometer is selected with a temperature of 200°C, then this condition will 

never be fulfilled. The chamber will unlock when the additional time after the standard 180 seconds 

cooling elapses. 

10.1.5 Post recipe action 

It is possible to perform a cleaning cycle at the end of the process. This action can be selected in the 

header of the recipe. 

When this action is selected, this cleaning cycle is performed at the end of the process.  

The cleaning sequence is always performed regardless of the action selected in the header of the recipe 

for any of the following conditions: 

 a dangerous or toxic gas has been used 

 a gas with an air interlock has been used. 

It is not possible to open the chamber during the cleaning period. 

One cleaning cycle is made of: 

 pumping chamber for the specified time 

 purge until the chamber reaches the atmospheric pressure. 

 

10.1.5.1 Cleaning cycle number 

This parameter defines the number of times the cleaning cycle must be performed. 

10.1.5.2 Cleaning pumping time 

This parameter defines the time of the pumping operation. 

If a minimum pressure of 10 mbar is not attained within this time: 

 an alarm message is raised 

 the cleaning cycle is stopped 

If the pressure does not reach a minimum value of 10 mbar after pumping for the specified time, 

an alarm is raised and the system is released. The user must take special precaution before 

opening the chamber as some dangerous gas may remain in the chamber. 

10.1.5.3 Cleaning end on vacuum 

When this field is checked, the cleaning sequence finishes by a pumping step so that the chamber stays 

at vacuum until the operator intervenes. 
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10.1.6 Miscellaneous 

10.1.6.1 Cooling time 

The user can select the cooling time duration at the end of the process. 

The cooling time is factory set to 180 s before the shipping the system. This cooling time has been 

selected in order to have sufficient cooling of the substrate before unloading and to insure good 

cooling of the lamp connections that is a key issue for their lifetime. 

For applications with process at low temperature (below 700°C) the cooling time may be reduced. The 

minimum cooling time is 120 s (2 min). The user must check that the substrate will be cold enough for 

unloading id cooling time is reduced. 

 WARNING 

Burn hazard 

Substrate and quartz window may be at high temperature. 

After manual heating of after a process both substrate and 

quartz window may still be at high temperature. 

Wait for sufficient cool down of the substrate for unloading. 

In the same way the cooling time can be extended up to 300 s for high temperature processes or if the 

user wants that the sample at lower temperature before unloading. 

The cooling time can also be adjusted using the temperature threshold value to unlock the chamber. 

For the system safety a cooling time of 180 seconds is compatible with all type of applications. 

10.1.6.2 Force pick and download 

When the option "Force pick and download" is enabled, the operator must pick and download the 

recipe before starting a process. The selected recipe clears from the listbox whenever: 

 the operator navigates to another page 

 the process is started 

 the selected recipe changes 

When the option "Force pick and download" is disabled, consecutive "Starts" are possible. 

10.1.7 Traceability (option) 

This software feature is optional and not provided with the standard software version. 

The following area appears in the configuration window. 

 

Configuration traceability 

See chapter 16 for a full description of the traceability option. 

10.1.7.1 Enable 

Enables or disables the traceability feature. The traceability parameters will be required before starting 

the process if the function is enabled. 
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10.1.7.2 Items 1, 2 and 3 

Up to three items can be configured. They represent the header fields shown in traceability area. None 

of them is mandatory. 

When the item is left empty, corresponding field is not displayed and the operator does not have to fill 

corresponding entry field. 

When the item is filled in with a text, this text is displayed in the corresponding header. Filling the 

entry field becomes mandatory. 

10.2 Hardware 

This window is accessible only in administration mode. 

 

 

 

10.2.1.1 Temperature parameters 

Setting the lamp failure detection parameters 

The “Currents” parameters are used for the lamp failure detection. These parameters are set at 

Annealsys facilities and should allow the utilization of the system in most of the applications. 

It may happen sometime that the parameters should be adjusted in order to avoid some unexpected 

alarm. Please contact Annealsys in case of requirement for modification of these parameters. 

Overheating supervision 

“Power alarm threshold” and “Power alarm delay” parameters are used to supervise the overheating. 

An overheating alarm is raised up when the power to the lamp stays over “Power alarm threshold” for 

a time longer than “Power alarm delay”. 

Temperature range 

This is maximum temperature for the system. 

This value is stored by Annealsys and must not be changed by the customer. 

Temperature max alarm 

Although the furnace can go to a temperature up to ‘Temperature range’ as defined here above, the 

user may want to limit the temperature in order to preserve his sample in any case. The high 

temperature protection is active in process as well as in manual mode. 
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Enter the maximum temperature allowed on this machine. An alarm will be raised whenever the actual 

temperature goes over this value.  

A value of 0 disables this feature. 

Temperature max edition 

Enter the maximum temperature for the recipe editor or manual mode. 

A recipe with out of range temperatures can be saved on disk. However, trying to download improper 

recipes fails with the following message: 

 

The message describes the nature of the failure. 

10.2.1.2 MFC addressing 

This area is for setting a new address to the digital mass flow controller. Please contact Annealsys if 

you need to change the address of the digital mass flow controller. 

10.2.1.3 Restoring the PLC program 

 

 

 

When the system starts the PC check the integrity of the PLC program. In case of PLC program is not 

running (for example because of battery failure), the PLC program is automatically restored by the PC. 

In case the automatic restoration program would not be successful the user has the capability to 

activate the PLC program restoration. 

This function should normally never been used by the customer.  

Contact Annealsys if you need to restore the PLC program by this way. 
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10.3 Passwords administration 

The password administration requires the administrator to enter again his login and password. 

 

The administrator has access to the password management: 

 

This function allows entering and modifying the logins and passwords of the users. 

The administrator can also assign a private folder to each user called “Data path”. Recipes and 

historicals files are stored in this specific folder. 

The buttons at the right of data path entry fields open a folder browser dialog window from which the 

data path can be chosen. If the folder name does not exist, then it is created at logging time. 

An empty data path defaults to “C:\Annealsys” folder. 

It is possible to enter an unlimited logins with their associated password and data path. 

If a user login is not saved in the configuration file the access to the software will not be allowed. 

A password should have 4 to 10 characters. 

If the checkbox near "Password" subtitle box is checked, the passwords are displayed. Otherwise the 

screen displays stars. 

Use the "Add user" button to add a new user. Then enter login, password and select the access level 

and data path. 

To delete a user, check the box in front of the login at the left side and press “Delete user(s)”. The user 

will be erased from the list.  

The “Vacuum access to operators” checkbox allows or disables vacuum and cleaning operations under 

manual mode to all users having “Operator” access level. 
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10.4 PID parameter tables 

 File extension: pid 

The PID parameters table contains the temperature control parameters for the digital temperature 

controller. 

 

Each PID parameter table must have 8 columns of 5 parameters: 

 High temperature limit (°C):  0 to 1400 

 P parameter (%):  0.00 to 100.00 

 I parameter (s):  0.01 to 360.00 

 D parameter (s):  0.00 to 360.00 

 Control response parameter (Slow=0, Medium=1, Fast=2): 0 to 2 

and 2 additional parameters: 

 Digital filter time constant (s):  0 to 10 

 Offset (°C):  -100 to 100 

It is also possible to enter: 

 A multiline comment of 1000 characters 

There is no limitation to the number of PID tables. 

The available functions for PID table management are: 

 New: to create a new table 

 Browse: to open an existing table in a different folder than the default one 

 Delete: to delete an existing table 

 Print: to print the table that is displayed 

 Save as: to save a table under a new name 

 Save: to save table after creation or modification 

Refer to the autotuning procedure for further information on the way to make the PID tables. 
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10.5 Thermocouple calibration table 

 File extension: tcc 

 
 

The thermocouple calibration tables are made of couples of digital and temperature values from 

standard K thermocouple converters used in the system. The thermocouple default calibration table 

has been adjusted in our facilities using a K thermocouple calibrator. This table must not be changed. 

 CAUTION 

Thermocouple calibration 

The default calibration table is for K thermocouple. 

Only K type thermocouples are used in the AS-One except special 

modification. The default thermocouple calibration table should not 

be changed without the agreement of Annealsys. 

A different calibration table may lead to wrong thermal behavior of 

the furnace. 

 

For any special requirement for the thermocouple table contact Annealsys. 

The user has anyway the capability to create new thermocouple calibration tables if he needs to adjust 

the calibration for a special process. 

Each calibration table has a comment of 50 characters and up to 30 lines of 2 values: 

 Thermocouple digital signal (0 to 65535) 

 Thermocouple temperature in °C (0°C to 1000°C) 

There is no limitation to the number of thermocouple calibration tables. 

It is also possible to enter: 

 A multiline comment of 1000 characters 

The available functions for thermocouple calibration table management are: 

 New: to create a new table 

 Browse: to open an existing table in a different folder than the default one 

 Delete: to delete an existing table 

 Print: to print the table that is displayed 

 Save as: to save a table under a new name 

 Save: to save table after creation or modification 

See the thermocouple calibration paragraph for further information on the calibration procedure. 
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10.6 Pyrometer calibration tables 

 File extension: cal 

The pyrometer calibration tables are made of couples of digital and temperature values obtained 

during the calibration procedure. 

 CAUTION 

Pyrometer calibration 

A special care must be taken in creating or modifying the pyrometer 

calibration tables. 

In pyrometer control mode, the temperature of the substrate and the 

thermal behavior of the furnace depend on the calibration 

parameters. Wrong values in the table can lead to unexpected 

behavior of the furnace. 

Refer to pyrometer calibration paragraph for further information. 

 

 

Each calibration table has up to 30 lines of 2 values: 

 Digital signal value (0 to 65535) 

 Pyrometer temperature in °C (0°C to 1400°C) 

It is also possible to enter: 

 A multiline comment of 1000 characters 

 The type of pyrometer: high temperature or low temperature pyrometer (information only) 

 Emissivity of the pyrometer (0.00 to 1) (information only) 

There is no limitation to the number of pyrometer calibration tables. 

The available functions for pyrometer calibration table management are: 

 New: to create a new table 

 Browse: to open an existing table in a different folder than the default one 

 Delete: to delete an existing table 

 Print: to print the table that is displayed 

 Save as: to save a table under a new name 

 Save: to save table after creation or modification 

See the pyrometer calibration paragraph for further information on the calibration procedure. 
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11. MANUAL MODE 

 

The above message is displayed each time the user enters the manual mode to warn about the potential 

risks of utilization of this mode. Read the message and acknowledge by clicking on "Ok" 

The safety software module is not activated in the manual mode in order to allow easier maintenance 

and checking operations. Anyway hardware interlocks are active and will prevent most of the serious 

damage to the system. Some software interlocks are still activated as well. 

When the manual mode is selected the screen displays: 

 

Manual synoptic 

In the above example the system has optional features. 

The synoptic and display may change depending on the actual system configuration. 
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The yellow frame at the upper-left side gives information on interlocks and some actions. It allows an 

easier control of the system in manual mode: 

 

The manual mode allows running the following operations: 

 Manual control of cooling 

 Manual control of vacuum equipment 

 Manual control of gas panel 

 Manual heating 

 Manual cleaning 

 Adjustment of PID parameters 

The synoptic gives access to the control of the different sub-systems: 

 Cooling 

 Reactor locking and unlocking 

 Heating 

 Gas panel control 

 Vacuum equipment 

11.1 Manual control of cooling 

Click on water valve to open and close it. A green indicator is ON when the water valve is switched 

ON. The water line is colored in blue if the water flow controller detects a sufficient flow. 
 

 
 

The lamp cooling fan of the infrared furnace is switched ON when the water valve is switched ON 

11.2 Reactor locking and unlocking 

 

The operator can unlock the chamber by clicking on "Unlock" action button. The machine will 

activate the system to unlock the chamber. 

After the chamber is unlocked, the button turns to “Lock” action. 

If the chamber is under vacuum it is not possible to open the chamber. 

The chamber must be purged previously to open. 
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11.2.1 Reactor unlocking when using dangerous gases 

 

  WARNING 

Toxic gases 

Some gases are toxic and inhaling them should be avoided. 

Take steps to ascertain whether or not the gases being used 

are known toxic substances. Refer to the Material Safety 

Data Sheets covering the gases in question 

 

When dangerous gases are configured, a cleaning sequence is mandatory before opening the chamber 

in manual mode. See chapter 10.1.5 for cleaning sequence description. 

After cleaning, if gas is flown in the chamber, then cleaning is needed again. 

 

Start button 

The cleaning operation is launched manually by clicking on “Start” button in the “Cleaning” area. 

Stop button 

When pressing the “Stop” button, the cleaning sequence currently executed is immediately stopped. 

Alarms 

During the cleaning sequence three different alarms can occur: 

 Vacuum time out: the pressure did not reach 10 mbar after the pumping time set in the 

configuration 

 Purge time out: the pressure did not reach atmospheric pressure after the purging time set in the 

configuration 

 Vacuum pump failure: the vacuum breaker has tripped. Press on “Stop” button to clear tha 

alarm. 

 

11.3 Gas panel control 

 WARNING 

GAS HAZARD 

Gas and air mixing interlock. 

Some gases should not be mixed with air or with other gases. 

The user must check gases compatibility and avoid any 

dangerous mixture and especially any potentially explosive 

gas mixture inside the process chamber. 

The screen displays the gas lines that are installed and that have been selected in the configuration 

mode. 

The chamber must be locked to allow flowing gases. 
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On the top of each line the mass flow controller range is indicated (1000 and 100 sccm in the 

example). 

The mass flow setpoint can be set in the small white box. The setpoint value is not applied 

immediately and the user must click on the "Send" button to apply the setpoint to the mass flow 

controller. 

The gas valve of the corresponding gas line is open when the applied setpoint is different from zero. 

The valve turns from red to green when it is open. 

The mass flow reading is displayed in green over black. 

If some interlocks have been set to avoid some gas mixtures, they are active in the manual mode. 

Click on "Reset all gases" to reset all mass flow controller setpoints and to close all the process gas 

valves. 

Gases with interlocks are tracked. The area ‘Gas in line / Gas in chamber’ shows the presence of these 

gases in the different parts of the equipment. Gas is considered as not present when it has been 

pumped down and the pressure is bellow 10 mbar. 

Note: If the system is equipped with HV kit, then the PGV valve must be open by clicking on it 

in order to allow gas flowing to the process chamber. 
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11.4 Purge valve (PUV) 

 

 WARNING 

GAS HAZARD 

Purge chamber before opening. 

Pump down and purge the process chamber after 

flowing process gases in order to be sure to open  

it under safe conditions. 

 

Clicking on the purge valve opens the following window. 

 

The valve is green when it is opened and red when it is closed. 

 Start purge: open the purge valve. 

If the valve is open, this item displays “Stop purge” 

 Purge until ATM: open the purge valve until the atmospheric pressure is attained. Note that the 

valve stays open for 2 additional seconds in order to overcome any pressure reading drift. 

 Cancel: close this window with no action. 

11.5 Vacuum equipment control 

The user can control the vacuum equipment with the buttons at the lower right side of the manual 

mode synoptic screen. 

 

Vacuum can be operated in the < Pumping > area at the lower right corner of the form.  

The pumping control buttons are: 

 Stop: close the vacuum valve (VV) 

 Primary : open the vacuum valve (VV) 

The vacuum valve turns to green color when it is opened. It is red color when it is closed. 

When the “soft vacuum valve” option is installed, the vacuum valve icon turns to yellow when the 

valve is in laminated state. 

The different vacuum gauges are displayed on the synoptic depending on the configuration (constraint 

gauge and one capacitance manometer in the example on the above picture). 

The system indicates if the chamber is under vacuum or not. The chamber can be filled to atmospheric 

pressure using the purge valve (PUV). 
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11.6 Optional vacuum equipment control 

The AS-One can receive the following optional vacuum equipment: 

 Pressure control 

 HV kit 

 Turbo pumping unit 

The pressure control is a throttle valve with integrated controller. The manual mode offers to control 

the valve in pressure or angle mode. 

The HV kit consists of 2 gas isolation valves on reactor gas inlet (PGV) and reactor gas outlet (PEV) 

and a pressure switch to detect the atmospheric pressure. 

The turbo pump comes as a kit with a full range gauge and several valves that allows using the system 

at different pressures. 

All the options are fully controlled by the system. 

The user has full access to the different features but some sub-systems are automatically controlled for 

safety reasons. 

11.6.1 Pressure control 

The throttle can be pressure or angle (position) controlled. The operator can also fully close or open 

the valve with the corresponding buttons. Up to 2 capacitance manometers can be connected to the 

same controller. 

 

The pressure control can be set as indicated on the above picture. 

11.6.2 HV kit 

This is an optional feature. 

The user can control the PGV valve (Process gas valve) by clicking on the valve icon. 

The PEV valve (Purge exhaust valve) is automatically controlled by the pressure switch. 

The threshold value of the pressure switch is set to detect the atmospheric pressure. The system 

indicates "Vacuum" if the pressure is below the atmospheric pressure. In this case PEV is closed. 

It displays "ATM" if the pressure inside the process chamber is above the atmospheric pressure. In this 

case PEV is open. 

        

To select capacitance manometer 1
for pressure control

Controller automatically selects manometer

To select pressure control mode

To fully open the valve To fully close the valve

To select valve position (valve) mode

To select capacitance manometer 2
for pressure control

Apply setpoint here

Valve position readout

Pressure readout

Capacitance manometer 1 full range

Capacitance manometer 2 full range

Enter setpoint here
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11.6.3 Turbo pump 

This is an optional feature. 

 

 CAUTION 

Turbo pump 

Risk of turbo pump damage with gas flow. 

Purge or process gases must not be introduced inside the 

process chamber when the system is under turbo pumping. 

Introducing gases under turbo pumping may lead to turbo 

pump damage. 

 

When the turbo pump is installed the manual mode allows starting and stopping the turbo pump and 

running vacuum sequences. 

 

The turbo pump can be started and stopped using the "Start" and "Stop" buttons in the turbo pump 

frame. 

The computer displays the rotating speed of the pump in Hz when the turbo pump is running. (The 

speed function is not available for Turbovac 50 turbo pump). When the turbo pump reaches the 

nominal speed, the information “Ready” is displayed on the screen. 

The vacuum sequences are controlled using the buttons of the pumping frame "Stop", "Primary", 

"Secondary" (Turbo) and “Isolate turbo pump”. The system will manage the valves accordingly. 

Note: Some safety conditions must be fulfilled to run the vacuum sequences. They are described 

hereafter. 

The gauge isolation valve (GIV) will open if one of the following conditions is fulfilled: 

 The rough pump vacuum valve (VV) is opened and all the gas valves (from the process gas 

lines) are closed for more than 30 seconds. The GIV valve opens if these 2 conditions are 

fulfilled simultaneously during 30 seconds 

 The turbo pump valve is opened 

The gauge isolation valve automatically closes if one of the process gas valves opens. 
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Before a turbo pumping step the user must run a primary pumping with the following conditions: 

 The primary pumping must be long enough in order to reach a pressure < 200 Pascal. 

 No process gases must be introduced during this step 

 The step duration must be at least 35 seconds to allow opening the GIV valve 

 The turbo pump must have reached the nominal speed 

If these conditions are not fulfilled the turbo pump valve will not open. 

11.7 Manual heating 

 

 

There are 2 frames to run the manual heating. At the left side of the screen the frame gives access to 

the following functions: 

 Power contactor: "ON" or "OFF" 

 Temperature control mode: "Power", "TC1", “TC2”, "Pyro1", “Pyro 2” 

 

Before closing the power contactor, the cooling must be started. 

The following conditions must be fulfilled to close the power contactor: 

 System ON 

 No overheating 

 Water cooling ON (all flow switch detects sufficient flow) 

 Chamber is locked 

 No external failure 

 The system is in power mode 

 Setpoint = 0 

After the power contactor is switched ON, the temperature mode can be switched to "TC1", “TC2”, 

"Pyro1" , “Pyro 2”. 
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At the lower left side the user can set the power or temperature setpoint depending on the selected 

temperature mode. 

 CAUTION 

Power mode. 

Possible overheating of the substrate and the furnace. 

Do not set power over 30% when you start heating. Higher 

power setpoint would lead to a temperature over 1100°C and 

can melt the silicon wafer and damage the thermocouple. 

 

When a setpoint is set in the box it can be applied by clicking on "Send" button. 

 

The heating setpoint can be reset at any time by clicking on "Reset". 

The heating will stop if there is no sufficient cooling or in case of overheating. Some other interlocks 

like compressed air, external failure also apply. 

 WARNING  

Burn hazard 

After heating both substrate and quartz window may 

still be at high temperature. 

Wait for sufficient cool down of the substrate for 

unloading. Wear high temperature gloves to load and 

unload the substrate inside the process chamber. 

 

If the Power ratio option is installed, it is possible to act on the power delivered to each zone with the 

Power ratio parameter. 

11.8 Cleaning 

It is possible to start any time a cleaning sequence in manual mode. 

See chapter 10.1.5 for further description of the cleaning sequence. 
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11.9 Ballast 

This is an optional feature. 

   

For some applications with hydrogen a ballast system is installed for the dilution of the process gas in 

the exhaust line and in the pump. Hydrogen must be diluted to less than 4% to avoid explosion risk. 

The ballast line has a maximum flow of 10 slm and the range of the mass flow controller of the 

hydrogen process gas line must be limited to 400 sccm. 

The ballast line must be supplied with nitrogen. 

The ballast is automatically controlled and activated only when hydrogen is used. 
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12. DIAGNOSTICS 

The software has diagnostic capabilities that allow getting additional system information for 

troubleshooting. A diagnostics report can be built in order report issues to Annealsys or local service 

support. 

There are different windows that can be selected: 

 States: general diagnostics information and interlock status 

 Inputs: digital inputs status 

 Outputs: digital outputs status 

 Miscellaneous: PLC and hardware configuration , digital communication status, binary values 

of the analog values (converted by the PLC), current values of internal timers, values of currents 

from the different heating zones, lamp age 

 Alarms: displays the list of the alarms that occurred during process. 

Button functions: 

 Clear button: resets internal diagnostics data and clears the window. 

 Make a diagnostic report: creates a file that includes all necessary information for reporting an 

issue to Annealsys local service support.  

12.1 States 

This window provides general information on the system status and the interlocks. 
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12.2 Inputs 

This window displays the status of the digital inputs of the PLC. See paragraph 18.1 for further details 

on the digital inputs. 

 

12.3 Outputs 

This window displays the status of the digital outputs of the PLC. See paragraph 0 for further details 

on the digital inputs. 
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12.4 Miscellaneous 

PCD Configuration: This area provides information on the system ID, PCD software and firmware 

versions as well as the hardware configuration of the system. 

Communication: This area gives the status of the different communication interfaces with mass flow 

controllers, temperature controller, pressure controller and turbo pump. 

Analog: This area gives the binary values of the analog sensors as they are converted by the PLC. It 

can be used to check the signal inputs from these sensors for troubleshooting. 

Timers: This area gives the current values of various internal timers. 

Currents: This area displays the values of the currents from the different heating zones. 

It also displays the age of the lamps. This is the time during which a power setpoint of more than 3% 

has been applied to the lamps since the last reset. This function can be used for preventive 

maintenance to change the lamps. Age is in hour, minutes and seconds. The age of the lamp can be 

reset using the button "Clear". This button is only available in administrator mode. 

If the “Proportional power” option is installed, the actual power to different banks of lamps is 

displayed. 
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12.5 Alarms 

To view the alarm list, click on the "Alarm" button. The number into brackets in the title is the number 

of alarms that are displayed in the window 

The following data is saved in the file: 

 Date of process 

 Time of process 

 Description of the alarm 

 Process state 

 Corresponding historical file path 

 

 

12.6 Diagnostic report 

 

This function generates a zip file containing all necessary information for reporting an issue to 

Annealsys local service support. 

The zip file contains: 

 Identity of the machine 

 Configuration of the machine 

 The last 10 historical files 

 The alarms file 

 Current status of the machine. 
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13. PREFERENCES 

Preferences allow each user to have its own parameters to be displayed on process and historical 

windows. Preferences are user dependent. 

13.1 General page 

 

 

The General page has the following functions: 

 Time format: To select the format of the time which is displayed in Main Status Area as well as 

in the Recipe Editor. 

 Line plot width: select 1 for thin lines, 2 for tick lines 

13.2 Historical page 

 

 

The Historical page has the following functions: 

 History data rate: To adjust the data logging speed. The default value is 0.25 second. This is 

also the minimum value. The logging period can be increased to reduce the size of the process 

historical files for long processes. 

 Time span: To select the duration of historical to be displayed on the active part of plotter 

 Scale temperature: Defines the temperature span of temperature curve 

 Scale pressure: This defines the pressure span of pressure plotter 

 Step marker: If the box is checked the vertical black lines (step markers) are displayed 
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 Alarm marker: Allows displaying the alarm label when an alarm occurred during process 

 Black background: If selected, the background of the graph plotter is displayed in black 

 Temperatures: Temperature plotter displays corresponding curve if the box is checked 

 Gases: Gas plotter displays corresponding curve if the box is checked 

 Pressures: Pressure plotter displays corresponding curve if the box is checked 

 Digital outputs: Digital output plotter displays corresponding curve if the box is checked 

 Digital inputs: Digital input plotter displays corresponding curve if the box is checked 

13.3 Process page 

 

 

The Process page has the following functions: 

 Time span: Defines the time span for the real time process plotter 

 Scale temperature: Defines the temperature scale for the real time process plotter 

 Scale pressure : Defines the pressure scales for the real time process plotter 

 Linear scale : Displays the pressure on a linear scale 

 Legend: To display or hide the legend on real time process plotter 

 Grid: To display or hide the grid on real time process plotter 



ANNEALSYS  RTP 

ASOne_Software_Manual_V-3-7-4-0.docx Page 85 

 

14. SYSTEM SHUT DOWN 

The system shut-down is performed using the following procedure: 

 Shut down software 

 Switch-off the system 

 Shut down the computer 

14.1 Shut-down software 

If the system is equipped with a turbo pump stop the turbo pump using the manual mode before 

system shut-down. If the software needs to be temporary shut-down but not the system, then the turbo 

pump can remain running. 

 

 CAUTION 

Turbo pump control 

If the furnace is equipped with a turbo pump and if the 

furnace is going to be stopped, then the turbo pump must be 

stopped using the manual mode before switching off the 

furnace. 

The PC software can be shut-down without stopping the 

turbo pump if the furnace is not going to be switched off. 

 

The software can be shut-down using the "Shut-down" button in the main navigation bar or by a right 

click on the mouse. 

The PC software can be stopped even if the machine is running. Nevertheless it is recommended to 

stop both PC and machine. 

The system will ask for shut-down confirmation: 

 

 

 

Confirm by "Ok" to exit. 

If the system is equipped with a turbo pump, the following message displays if the turbo pump is 

running. 

Click “Ok” button to stop the turbo pump. 

Click “No” button to leave it running. 
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14.2 Switch-off the system 

Switch-off the system by pressing the red OFF button on the front panel. 

 

 

 

14.3 Shut down computer 

The computer is usually supplied by the sockets installed on the system backside. When the general 

circuit breaker is switched off these sockets are de-energized. 

The computer must be shut down before switching off the general circuit breaker and isolating the 

system. 

OFF Button
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15. HELP 

F1 key gives access to the information window. 

The "help" window can also be displayed by a right click on the mouse when the cursor is on the main 

parameter band on top of the screen or on the main navigation band on the bottom of the screen. 

 System type 

 System ID (design number) 

 PC software version 

 PLC software version 

 PLC firmware version 

 PCD IP address 

 Current user information. 

This information is useful for maintenance and must be provided to Annealsys for remote diagnostic 

on the system. 
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16. TRACEABILITY 

This is an optional feature. 

 

16.1 Description 

The traceability option is implemented to help plant managers track their wafers and lots. This feature 

is an additional module to the software. It is optional and not provided as a standard feature. 

When the traceability is enabled, an additional information request area is displayed at the top of  

"Start process" window. This area contains up to three parameters to identify the process being run. 

See the configuration mode for the setting of the traceability parameters. 

In the above example the following parameter have been configured: 

 Project ID 

 Lot ID 

 Department 

When a parameter is configured, then it is mandatory to fill in the corresponding information. If a 

parameter is left blank, then filling corresponding information is not required and the parameter line 

does not appear. A new record is added to the traceability file when a new process is started. A new 

file is created automatically for each month in the folder “C:\Annealsys”. 

"Start process information" and "End process information" are always saved in the same file. 

Files can be opened with Excel. The list separator is comma “,”. 

16.2 Traceability example 

Let’s assume the configuration of the previous figure. The following fields must be filled in before a 

new process can be started. Corresponding parameters are saved in the traceability file. 

 Historical file name (always required) 

 Project ID 

 Lot ID 

 Department 

16.3 Fields description: 

A traceability record is made of the following fields: 

 Historical name: Fully qualified name of the file holding the historical data collection. 

 Item 1: Item 1 as typed by the operator. Note that this field can be either a number or a text. 

 Item 2: Item 2 as typed by the operator. Note that this field can be either a number or a text. 

 Item 3: Item 3 as typed by the operator. Note that this field can be either a number or a text. 

 Recipe name: Name of the recipe used to process material. 

 User name: Name of the logged user when the process was started. 

 User mode: Current access level when the process was started. 

 Start process date: Starting date of the process. 

 Start process time: Starting time of the process. 

 End process date: Ending date of the process. 

 Start process time: Ending time of the process. 

 Alarm: Description of the alarm, if any, that caused the process to end. 

 Post recipe alarm: Description of the alarm, if any, if it happened during post recipe 

 Post recipe alarm detail: Detail on the post recipe alarm. 



ANNEALSYS  RTP 

ASOne_Software_Manual_V-3-7-4-0.docx Page 89 

 

17. SAFETY INTERLOCKS 

17.1 EMO 

The system is equipped with an EMO push button on the front panel. 

This emergency switch shuts down power of the system. 

17.2 PLC watch dog 

The PLC is equipped with a watch dog interlock that controls an internal contact. 

When the operator closes the rear panel general circuit breaker, the PLC runs a diagnostic routine that 

takes several seconds. When the initialization cycle is completed the alarm indicator turns to red and 

the system can be switched ON using the green push button. The alarm can be reset after powering up 

the system by clicking on the alarm indicator on the software screen. Otherwise it will be 

automatically reset when the first process is performed. 

Each time the system is switched off (by the red push button); the alarm indicator turns to red to 

inform the user of a system power off. 

If the PLC diagnostic routine or if there is any diagnostic problem of the PLC when the system is 

running then the watch dog interlock is activated and the power is automatically shut-down by 

hardware interlock. 

17.3 Hardware interlocks 

There are some hardware interlocks that automatically switch off the power contactor in case of alarm. 

When power contactor is off there is no more power to the lamps. Other sub-systems (including 

cooling) are still powered ON. 

The hardware interlocks that are necessary to operate the power contactor are: 

 Thermal switch on the lamp reflector (overheating interlock) 

 Thermal switch inside the furnace cover (overheating interlock) 

 Compressed air pressure (air pressure interlock) 

 Water flow switch (insufficient water flow interlock) 

 External failure for customer convenience. 

These interlocks are also software interlocks and are described hereafter in more details. 

17.4 Software interlocks 

During process the system checks safety interlocks that are listed in the table hereafter. 

If any utilization condition is not fulfilled the system generates an alarm, the process stops and the 

system runs the ‘Post recipe action’ as defined in the recipe’s header. 

The screen displays an alarm message: 

 



ANNEALSYS  RTP 

ASOne_Software_Manual_V-3-7-4-0.docx Page 90 

 

 

The user must press OK to acknowledge the alarm when the alarm message is displayed. 

The problem must be fixed prior to any new process. 

Note that the Alarm light is switched ON when an alarm occurs. This Alarm light is switched off as 

soon as the operator acknowledges the alarm by clicking on OK button. 

The user can automatically generate an alarm report that is automatically copied in the clipboard. This 

report can be saved in another file or copied into an email to Annealsys customer support. 

 

The alarms are saved in an alarm list that can be displayed by the user (See chapter 11.8 ). 

The interlocks of the system are listed and described in the next pages. 
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Alarm Sensor Possible causes Comment 

Chamber is open Chamber closed 

sensor 

(Mechanical 

sensor) 

Sensor adjustment not correct 

Mechanical problem to close 

the chamber 

Interlock that prevents process to 

start if the process chamber is not 

perfectly closed. 

When the chamber is closed it is 

locked before starting process. 

Cooling was expected Water flow 

controller 

(Flow controller on 

water circuit before 

outlet) 

The water supply tap is closed. 

The water pressure is not 

sufficient to get sufficient 

water flow. 

The water flow controller is 

not correctly adjusted. 

There is a water leak in the 

circuit. 

The system is cooled down and 

the chamber is purge for 3 

minutes. 

Water flow switch 1 Water flow 

controller 

(Flow controller on 

water circuit before 

outlet) 

The water flow controller is 

not correctly adjusted 

The water flow controller is 

out of order. 

 

The water flow switch detects that 

some water is running while water 

valve is closed. 

This interlock prevents the process 

from starting. 

In manual mode, this interlock 

prevents the system from heating. 

Improper end of step 

condition was found 

PLC Sanity check Unknown end of step 

condition detected by the PLC 

during the process. 

This alarm is likely not to happen 

since the integrity and consistency 

of recipes are checked  

- at recipe edition;  

- at recipe download 

The system is cooled down and 

the chamber is purge for 3 

minutes. 

Improper control mode 

was found 

PLC Sanity check The requested control mode is 

not suitable is this stage of 

process 

This alarm is likely not to happen 

since the integrity and consistency 

of recipes are checked  

- at recipe edition;  

- at recipe download 

The system is cooled down and 

the chamber is purge for 3 

minutes. 

End of step condition 

found at step time 0 

Software interlock Unexpected end of step 

condition detected by the PLC 

during the process 

This may happen if the end of step 

condition is already fulfilled when 

the step starts.  

Example: actual T=357°C and end 

of step condition is T>200°C. 

The system is cooled down and 

the chamber is purge for 3 

minutes. 

Initial conditions to 

close the power 

contactor are not met. 

(Alarm detail is 

provided) 

Software interlock The process has been launched 

when the system was not ready 

or some facilities are not 

available 

It may come from remaining 

status after manual heating 

mode. 

The conditions to close the power 

contactor are: 

- System ON 

- No overheating 

- Water cooling (Flow switch 

detects sufficient flow) 

- Chamber is locked 

- The system is in power mode 

- Setpoint = 0 

This interlock is in addition to the 

hardware interlocks. 
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Alarm Sensor Possible causes Comment 

Gas n band alarm 

(n = gas line number) 

Gas line n mass 

flow controller 

Gas line not supplied with gas 

Problem with mass flow 

controller 

Active only if it has been activated 

in the recipe for the current step 

Alarm occurs if the difference 

between the real gas flow and the 

setpoint is more than the threshold 

value et in the configuration mode. 

This alarm stops the process. 

The system is cooled down and 

the chamber is purge for 3 

minutes. 

Gas n mixture interlock 

(n = gas line number) 

Software interlock Request to introduce gas n in 

the process chamber with 

another gas for which a 

mixture interlock has been set 

in the hardware configuration 

Should usually not happen as the 

mixture interlocks are also 

checked during recipe edition. 

Gas n-Pressure 

interlock 

Software interlock Request to introduce gas n in 

the process chamber although 

the pressure in process 

chamber is over 10 mbar.  

This alarm may happen only if an 

Pressure mixture interlock has 

been set in the hardware 

configuration 

Gas n-Air mixture 

interlock 

(n = gas line number) 

Software interlock Request to introduce gas n in 

the process chamber although 

the process chamber has not 

been pumped down.  

Should usually not happen as the 

mixture interlocks are also 

checked during recipe edition. 

This alarm may happen only if an 

Air-Gas mixture interlock has 

been set in the hardware 

configuration 

Gas group line n 

mixture interlock 

Software interlock Request to introduce gas group 

n in the process chamber with 

another gas group for which a 

mixture interlock has been set 

in the hardware configuration 

Should usually not happen as the 

gas group mixture interlocks are 

also checked during recipe edition. 

Host requested to stop Click on "Stop 

process" button 

during process 

The user has stopped the 

process before its end 

There is no confirmation for 

stopping the process. Operators 

cannot access this feature. 

Recipe overflow Software interlock The last step is reached. Process is completed but the user 

is warned that the recipe has 

reached and executed the step 

number 100. 

This alarm is likely not to happen 

since all recipes are checked 

before execution. 

Air pressure failure Compressed air 

pressure sensor 

Compressed air pressure 

facility is down or the supply 

valve is closed. 

 

Compressed air is necessary to 

operated vacuum valves. 

Lamp failure #n 

(where n is the number 

of the heating zone) 

Lamps current 

sensors 

Broken lamp filament 

Fuse of one power block is 

burned 

Problem with one power block 

More information about lamp 

currents is available in Diagnostics 

window, tab Current. 

Overheating Thermal switch on 

lamp reflector or 

thermal switch in 

lamp fans area is 

open 

Water flow is not sufficient 

Too long process at high 

temperature 

Insufficient air cooling due to 

fan problem 

Temperature exceed 90°C on 

reflector or in fans area. 

Pyrometer 1 failure 

 

Pyrometer 1 Pyrometer disconnected 

Wiring problem 

Pyrometer problem 

The system receives no signal 

from the pyrometer 1. 
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Alarm Sensor Possible causes Comment 

Temperature delay Software interlock No substrate in the process 

chamber 

Wrong PID parameters 

Problem with temperature 

control 

Pyrometer failure 

Lamps supply failure 

Temperature controller failure 

Temperature band alarm. 

Active only if it has been activated 

in the recipe for the current step 

and in the configuration for 

settings 

The alarm delay is set in the 

configuration. 

Power inconsistency Software interlock No substrate in the process 

chamber. 

The parameters are set in the 

configuration. 

Temperature is out of 

range 

Software interlock Alarm activated on ramp or 

during unstable phase 

Wrong PID parameters 

Temperature control problem 

Process problem 

Temperature band alarm 

Active only if it is been activated 

in the recipe for the current step 

Thermocouple n broken Thermocouple n Thermocouple is not installed 

Thermocouple is not 

connected to the cable 

Thermocouple is broken 

Wiring problem 

This failure is detected by the 

thermal sensor conditioning bord. 

Only active when the system is 

under thermocouple temperature 

control mode. 

Possible alternative: use other 

control mode. 

External failure External failure 

loop with connector 

on system rear 

panel 

The external failure loop is 

open or connector 

disconnected 

This interlock is used to connect 

an external interlock (exhaust 

control, gas sensor, etc…) 

If the ballast interlock is 

implemented the external failure is 

used for ballast interlock see 

hereunder 

Options 

Ballast interlock Gas flow sensor for 

ballast 

Ballast gas flow is not 

sufficient 

When a Ballast Failure occurs the 

recipe is stopped. 

Primary pump failure 

(Option) 

Primary vacuum 

pump circuit 

breaker and 

contactor 

Pump circuit breaker is open 

Pump contactor is open 

Pump motor is overloaded 

No interlock if the pump is not 

supplied by the Annealsys RTP 

furnace 

Vacuum failure 

(Options) 

Alarm details: 

Vacuum valve closed 

switch 

 

 

 

Forepump failure 

 

Turbo pump not ready 

 

 

Vacuum valves 

position sensors 

 

 

Forepump circuit 

breaker and 

contactor 

 

Turbo pump 

communication 

 

 

Insufficient air pressure 

Problem on valve control 

Problem on valve 

 

Forepump not running or 

forepump problem 

Turbo pump was not started 

Turbo pump overload 

Turbo pump problem 

 

 

System indicates the valve that has 

the problem. 

This interlock is used with the 

turbo pump option to avoid any 

wrong operation of the vacuums 

valves. 

Check forepump operation to 

allow turbo pump running. 

Check turbo pump status 

 

Over pressure Configured 

pressure sensor 

Check for valve malfunction A pressure gauge able to read over 

atmospheric pressure is necessary 

for this feature. 

Hood failure Failure sensor from 

hood 

Check the fan of hood  

Alarms with yellow background are for options and are active only if the option is installed. 
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18. LIST OF INPUTS AND OUTPUTS 

The list of inputs/outputs may vary depending on the optional features that are installed on the system. 

18.1 List of the inputs 

Mnemonic Description Comment 

System ON System on System powered ON by green push button on front panel 

TSR Thermal switch on reflector Lamp reflector thermal switch is closed: No overheating 

TSL Thermal switch on furnace lid Thermal switch on furnace lid is closed: No overheating 

WFS1 Water flow switch 1 Sufficient water flow in circuit 1: Single circuit for AS-

One 

CAPS Compressed air pressure Sufficient air pressure for system operations 

EXF1 External failure 1 External failure loop 1 is closed (No alarm) 

CHC Chamber closed Chamber is closed 

CHL Chamber locked Chamber is locked 

VVO Vacuum valve open Valve is opened if ON 

Pump ballast option 

PBFS Pump ballast failure switch Sufficient nitrogen gas is sent to the pump for ballast 

Vacuum pump option 

VPF Vacuum pump failure Vacuum pump circuit breaker or contactor is OFF 

HV kit option 

RPS Reactor pressure switch HV kit option: Atmospheric pressure when ON 

Turbo pump option 

VVC Vacuum valve closed Valve closed if ON 

TPVO Turbo pump valve open Valve open if ON 

TPVC Turbo pump valve closed Valve closed if ON 

GIVO Gauge isolation valve open Valve open if ON 

GIVC Gauge isolation valve closed Valve closed if ON 

TFPVO Turbo forepump valve open Valve open if ON 

TFPVC Turbo forepump valve closed Valve closed if ON 

VFPF Vacuum forepump failure 

(Same than VPF if only one 

pump) 

Turbo pump option. Pump OFF if OFF 

Vacuum pump circuit breaker or contactor is OFF 

Fume hood option 

HOODF Hood failure Failure if ON 
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18.2 List of the outputs 

Mnemonic Description Comment 

PWC Power contactor  

ALARM Alarm light  

COOL Cooling (water valve and fans)  

UHC Unlock process chamber  

DEBUG Used for investigation purposes: oscillating output  

VV Vacuum valve  

PUV Purge valve  

GV1 Gas valve 1 Gas line 1 option 

GV2 Gas valve 2 Gas line 2 option 

GV3 Gas valve 3 Gas line 3 option 

GV4 Gas valve 4 Gas line 4 option 

GV5 Gas valve 5 Gas line 5 option 

PGV1 Process gas valve HV kit option 

GIV Gauge isolation valve (for full range gauge) Turbo pump option 

TPV Turbo pump valve Turbo pump option 

TFPV Turbo forepump valve Turbo pump option 
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19. TEMPERATURE CONTROL 

The system is provided with a state of the art fast digital PID temperature controller. The closed loop 

system with thermocouple or optical pyrometer provides repeatable and accurate temperature control. 

The system can also be used in power mode (open loop) for pre-heating steps of special applications. 

Standard lead free thermocouples can be used from ambient temperature up to 1000°C and only with 

non-active gases and under none reducing atmosphere. When they are used under other conditions 

(with H2 for example), their lifetime is much shorter. For special process atmosphere Annealsys can 

provide sheathed thermocouples. 

The system is provided with one optical pyrometer for high or low temperature control range. The 

pyrometer measures the temperature from the backside of the substrate. Thanks to the special design 

of the reactor, the pyrometer only receives signal from the wafer and not from the lamps. This is the 

guaranty for an accurate temperature measurement. 

Pyrometer ranges: 

 High temperature pyrometer range (silicon wafer): 400°C to 1400°C 

 Low temperature pyrometer range (silicon wafer): 150°C to 1100°C 

The pyrometer requires a calibration made according to the thermocouple. The calibration tables are 

saved on the computer hard disk. It is possible to save different tables for different substrate materials 

and to associate them to process recipes. 

The system can receive a second pyrometer as an optional feature. 

19.1 Thermocouples 

One thermocouple can be used for temperature control (TC1 cable). The thermocouples give a few 

millivolts signal for a measured temperature. This voltage is amplified by a special converter. 

A second thermocouple can be used for temperature measurement (TC2 cable).  

Optionally, TC3 and TC4 can be installed. These thermocouples are for temperature reading only, the 

furnace cannot be controlled based on these additional thermocouples. 

Threads are mounted in a stainless steel sheath and connected to a compensated plug. Tightness is 

obtained by an epoxy paste. Two stainless steel feedthroughs with Viton O-ring located in the bedplate 

allow easy installation of the thermocouples. 

Note: The lifetime of lead free thermocouple is dramatically reduced in reducing atmosphere. The 

welding has some oxide that protects it and that will be removed in reducing atmosphere. The lifetime 

can be as short as few process cycles. For reducing atmosphere or any atmosphere with thermocouple 

resistance issue Annealsys can provide sheathed thermocouple. The Inconel sheath offers a good 

resistance to different type of gas atmospheres. 

Sheathed thermocouples must be used for temperature control of susceptors. 

19.2 Optical pyrometer 

The system is provided with one optical pyrometer for high or low temperature control range. The 

pyrometer looks at the backside of the substrate and only receives signal from the wafer (or susceptor) 

and not from the lamps. 

For an accurate and repeatable temperature control, check the pyrometer calibration regularly. If the 

system is used with a new type of substrate a pyrometer calibration must be performed. 

An additional pyrometer can be provided as an optional feature. 

19.3 Description of temperature control parameters 

The Annealsys RTP furnace uses a state of the art fast digital PID temperature controller. The 

software gives full access to the temperature control parameters and makes the tuning of the controller 

very easy. 
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The temperature controller has 8 sets of PID parameters. Each set of parameters is used within its own 

temperature level. The picture below describes the so called levels. 

 

There are 5 parameters for each set of PID: 

 High temperature limit: Range: 0 to 1200°C 

 P: proportional action: Range: 0 to 1000 

 I: integral action: Range: 0.01 to 360.00 

 D: derivative action: Range: 0.00 to 360.00 

 Control response: Values: slow, medium, fast 

19.3.1 High temperature limit 

This item is the high limit value of each level area. 

The temperature scale is from 0 to 1200°C for the thermocouple and it is from 0°C to 1400°C for the 

high temperature pyrometer. The temperature controller is set with a 1200°C full scale. 

19.3.2 PID parameters 

The PID parameters are usual parameters used for the close loop control. 

 P = proportional action 

 I = integral parameter 

 D = derivative parameter 

19.3.2.1 Proportional 

The proportional action is also called gain. The temperature controller compares the difference 

between the setpoint value and the actual temperature. The output control is proportional to the 

deviation (setpoint – actual temperature). 

This proportional action is active within a zone around the setpoint called the proportional band. When 

the temperature enters the proportional band, the output becomes gradually smaller and the 

temperature stabilizes somewhere within the proportional band. 

If there is only a proportional parameter, the actual temperature will not stabilize exactly on the 

setpoint. It usually becomes stable with some deviation called offset. 

19.3.2.2 Integral action 

The degree of integral action is expressed as integral time in seconds. The purpose of the integral 

action is to automatically compensate any steady state offset inherent with a proportional controller. 

The integral action moves or resets the proportional band up or down depending on the offset. 

19.3.2.3 Derivative action 

Derivative action is also called rate. The degree of derivative action is expressed by derivative time. 

This action on the controller is adjustable in seconds. The controller measures the rate of the 

temperature increase and moves the proportional band to minimize overshoot. The output change is 

directly proportional to the rate of change in the process value. 
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19.3.3 Control response 

The control response time is set by the user. This parameter allows setting the speed of the control and 

will mainly impact on the overshoot. If "fast" is selected the temperature control will be fast and an 

overshoot will occur at the end of the ramping up. If the overshoot is critical the parameter should be 

set to slow. 

For the AS-One system the controller is usually set with a control response time to "medium".  

Control response parameter (Slow=0, Medium=1, Fast=2) 

 

 

19.4 PID Autotuning procedure 

 CAUTION 

PID Autotuning 

A special care must be taken in creating or modifying the PID tables. The 

modification of the PID tables may have a big impact on the system 

thermal behavior. 

This operation must only be carried out by trained technicians. 

 

The system gives the possibility to autotuning the PID parameters by executing a recipe. A special 

parameter in the recipe indicates in what step the autotuning has to be performed. The autotuning 

recipe should be as close as possible from the actual recipe as PID parameters depend much on 

process. Material inside the chamber (Si wafer on quartz pins, substrate on susceptor…), gas 

environment, pressure and control mode (TC or pyrometer) have an impact on PID parameters. 

 

Use a dummy sample for the PID autotuning process. 

 

Typical recipe for autotuning at 800°C and using the thermocouple 

Recipe: TUNE800      

Step Comment Setpoint Control Duration Autotuning Purge 

1 Purge with N2 0% power Thermocouple 60 s  Yes 

2 Ramp up 28% power Thermocouple Up to 780 °C   

3 Auto-tuning 800°C Thermocouple 5 s Yes  

4 Stabilization 800°C Thermocouple 30 s   
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5 Ramp down 0% power Thermocouple 1 s   

6 Cool down 0% power Thermocouple 30 s  Yes 

 

Use appropriate pyrometer calibration table if you use the pyrometer. 

Procedure 

 Install the substrate in the chamber.  

For PID autotuning on wafer, install the unsheathed thermocouple in contact with the backside 

center of the wafer or use the center pyrometer.  

For PID autotuning on susceptor, install a sheathed thermocouple inside the edge hole of the 

susceptor or use edge pyrometer. 

 Execute the recipe that includes an autotuning step 

 Wait until the end of the recipe execution 

Note that any failure in the recipe execution will lead to a failure of the PID autotuning. 

 

 
 At the end of the autotuning recipe and if no failure in recipe happens, the new PID parameters 

display on screen. A comment can be added to the table. The operator can then save the new 

PID parameters by using the button “Saves as”. 

 

 Click on “Save as” button to save the new PID table on file 

 Do not forget to attach the new PID table to subsequent recipes 

 

NOTE 

During the autotuning, power spikes of 100% are applied to the lamps. 

Therefore, PID autotuning feature must not be used for real process. 
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20. THERMOCOUPLE CALIBRATION 

 CAUTION 

Thermocouple calibration table. 

A wrong thermocouple calibration table can lead to 

unexpected thermal behavior of the system. 

Always take great care to enter the calibration table 

parameters. The calibration must only be carried out by 

trained technicians. 

 

For each recipe the operator can associate a thermocouple calibration table. This feature can be used 

for special applications. 

The system is provided with K type thermocouples and thermocouple converters as standard features. 

The thermocouple calibration table is set at Annealsys facilities using a thermocouple calibrator. It 

should usually not be modified by the operator. 

For special applications and requirements about thermocouple calibration table contact Annealsys. 

20.1 To enter a thermocouple calibration table 

The standard calibration table is factory set and usually does not need any modification. 

The thermocouple calibration table is set in the ″TC Table″ in configuration mode. 

The thermocouple calibration table is usually made by using a thermocouple calibrator connected to 

the thermocouple input cable (TC1 or TC2, and optionally TC3 and TC4). 

The calibration is set to different temperatures and for each temperature the binary signal from the 

sensor interface board and the temperature are enter into the calibration table. 

The user can enter a value selecting a line in the calibration table by clicking on the corresponding 

arrow. 

 

 

In the above example the calibrator must be set to 400°C and then the user presses ENTER to set the 

binary value for the corresponding temperature (automatically measured from the sensor interface 

board). The temperature value can be modified if needed. 

It is possible to insert and to delete a line of the table using the corresponding buttons. 

Save the table before you exit the thermocouple calibration mode. 
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21. PYROMETER CALIBRATION 

 CAUTION 

Pyrometer calibration 

A special care must be taken in creating or modifying the pyrometer 

calibration tables. The modification of the configuration parameters 

and especially of the calibration tables may have a big impact on the 

system thermal behavior. 

These operations must only be carried out by trained technicians. 

 

21.1 Why doing a pyrometer calibration? 

Pyrometer calibration is an essential operation. A good temperature measurement results from the 

quality of the calibration.  

The pyrometer is a sensor that receives infrared radiation from the substrate and converts it into an 

electric signal. This signal is then converted in a digital value by the sensor interface board. The 

quantity of radiation received by the pyrometer depends on: 

 Substrate nature (Silicon, GaAs, Graphite, etc.) 

 Doping of the substrate 

 Nature of layers on substrate surface (oxide) 

 Temperature of substrate 

The calibration table informs the system about the relationship between the pyrometer signal and the 

substrate temperature. Many calibration tables can be saved on the computer hard disk. For each recipe 

it is possible to associate a calibration table depending on the substrate to be used and the process 

conditions. 

Usually the calibration does not change for the same type of substrate. If calibration changes check 

that: 

 The pyrometer window is clean 

 The pyrometer emissivity has not been changed 

 The type of substrate is the same (with no additional layers on it) 

 Process parameters have not been changed. 

21.2 Materials 

Some substrates, especially GaAs, may have their optical properties definitely changed if they reach 

some temperature levels. The calibration must be always performed with a substrate with the same 

"thermal past" than the substrates that have to be processed in the system with the same calibration 

table. 

Note that Silicon and GaAs are transparent for infrared at low temperature. For this reason the 

thermocouple can ‘see’ the lamps through the wafer at low temperature. This may impact on 

thermocouple temperature measurement below 600°C when using high power. Calibration at low 

temperature should be performed using low ramp rates and low heating power. 

Graphite is not transparent at infrared radiation even at low temperature. When using susceptor it is 

possible to run low temperature pyrometer calibration down to room temperature. 

21.3 Thermocouple range and pyrometer calibration 

It is not possible to use the thermocouple up to1400°C because it will shortly break if it is used over 

1000°C. The thermocouple should not be used over 1000°C to have a good lifetime. 

There are big emissivity changes of semiconductor materials below 800°C but the emissivity is 

relatively stable up to 1200°C. One can consider that the calibration curve is linear between 1000°C 

and 1200°C. 
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21.4 Pyrometer calibration procedure 

The pyrometer calibration table can be easily generated from the process historical using an automatic 

procedure. 

 Install a substrate in the chamber with a thermocouple in contact with the backside center for a 

wafer. For calibration on susceptor, install a sheathed thermocouple inside the edge hole of the 

susceptor and use edge pyrometer. 

 Connect the thermocouple to the cable TC1 (or CONT). 

 Prepare a recipe with temperature dwell every 50°C from 300°C to 1000°C. The thermocouple 

temperature control mode must be selected for each step. The process should be performed 

under air at atmospheric pressure without any gas flow. The furnace is delivered with standard 

calibration recipe CALTC that can be used for this purpose. 

 Run the process and save the process historical. 

 Display the historical that was generated by the calibration process performed previously. 

 Click on “Calibration table” button. An additional area is added at the right part of the screen. 

This area is an assistance to fill the pyrometer calibration table. Appropriate calibration recipe 

must have been performed before with thermocouple temperature control mode selected for 

each step. 

 

 Click on “Auto-Cal” button to create the calibration table based on the current historical file 

 Enter the first temperature and click on “Ok” button 

 

Figure 1. Set first temperature 

 Conform to the following values for the first temperature 

Low temperature pyrometer 

Silicon wafer : 150 

Graphite susceptor : 50 

High temperature pyrometer 
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Silicon wafer : 400 

Graphite susceptor : 300 

 Enter the desired calibration table name in “Table name” field 

 Click on “Save” button to save the new calibration table 

 Do not forget to attach the new calibration table to subsequent recipes 

21.5 Pyrometer emissivity 

The pyrometer emissivity parameter is set by Annealsys in our facilities. Usually there is no need to 

change the emissivity. 

To change the emissivity the special pyrometer hand terminal must be used. 

Contact Annealsys for further information. 
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22. TROUBLESHOOTING 

22.1 Impossible to unlock the chamber 

The chamber must reach the atmospheric pressure to be unlocked. The chamber pressure is usually 

measured by a constraint vacuum gauge that measures the absolute pressure. 

Depending on the altitude of the system the atmospheric pressure can change and if it is not set to the 

right value the chamber will not be unlocked. 

The atmospheric pressure can be set in the configuration mode. Set it to the right value so that the 

chamber can be unlocked when the pressure of the chamber reaches the atmospheric pressure 

22.2 Impossible to open the chamber after process 

After heating in process or manual mode it may be impossible to open the chamber. 

During heating the gas inside the chamber is heated by the wafer and it expands. This increases the 

pressure inside the chamber and some gas will go out the chamber through the exhaust line. 

During cooling down the gas cools down as well and the pressure inside the chamber decreases. As the 

exhaust line is provided with a check valve (one way valve), no gas will enter the chamber. This low 

pressure inside the chamber will keep it closed. 

To release the chamber purge it for few seconds. 

22.3 Impossible to start the cooling 

The cooling does not engage after clicking on the cooling icon. 

 

If the surroundings of the chamber on the synoptic appear red while the water valve appears closed 

like shown on the above figure, this means that the water flow switch is blocked in flow position. 

You may try to hit gently the water flow controller in order to unblock it. But dismounting/cleaning or 

changing the water flow switch is necessary. 

22.4 Mass flow hardware or communication problem 

The system runs with digital mass flow controllers. These mass flow controllers are controlled by the 

PLC using a digital communication. If one of the mass flow controller is not working, disconnected or 

dismantled it generates error message in the communication. As a consequence the software routine 

slows down and the communication for the control and data logging is slower. The furnace is still safe 

but the control is not as fast as usual. 

In order to avoid the software routine slow down the communication, a mass flow controller can be 

easily disabled by setting the mass flow range to zero in the configuration mode. 

When the mass flow is repaired then set the full range again to the correct value. 

22.5 Overpressure alarm 

Please check the pressure of the purge gas line. It should be no more than 2 bar. 

Check also if the check valve is not clogged. 
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23. SOFTWARE INSTALLATION AND BACKUP 

23.1 Software installation 

The furnace is delivered with a PC on which the software has been installed by Annealsys before 

shipment. The software can be reinstalled using the CD that is provided with the system. The 

installation procedure is available on the CD. 

23.2 Software upgrades 

Annealsys also provides software upgrades by email, by CD or that can be uploaded from the Internet. 

The installation procedure is provided with the software upgrade. 

The PLC is equipped with Flash memory. This allows easy PLC upgrade of the PLC software. The 

PLC software can be automatically upgraded from the PC by new software package provided by 

Annealsys. 

Feel free to make comments on software utilization or to inform us of software bugs. All the 

Annealsys systems use the same software and this is part of our quality organization. 

23.3 Free additional run time 

Additional off-line run times are free of charge.  

Process engineers can install a copy of the AnnealSys Enhanced Control Software on their own desk 

computer for recipe editing, historical analysis or operator training. 

23.4 PLC Software backup 

On the AS-One the PLC software is into a RAM memory that is supplied by a battery with a lifetime 

of about 2 years. For this reason, it is recommended to replace the RAM battery of the PLC every two 

years (see technical manual for procedure). 

There is a backup of the PLC software in a Flash memory inside the PLC. In case of battery failure or 

any software corruption, the system will automatically restore the software from the Flash memory to 

the RAM memory so that the system can operate under safe conditions. This procedure is fully 

automatic and does not require any action from the user. 

The user can anyway restore the PLC program using the configuration mode and administrator login. 

The PLC software can also be loaded from the CD with an automatic procedure using the system PC. 

Contact Annealsys for further support. 

23.5 PC software backup 

The PC software backup is on the CD that is delivered with the system. 

Contact Annealsys for further support. 
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24. SOFTWARE FILE MANAGEMENT 

24.1 Software and data folders 

The software and the default folders are installed in: "C:\Annealsys". 

This folder contains 6 subfolders: 

 "Bin" contains the software program and associated dll 

 "Data" contains user related files  

 "Tables" contains calibration, PID and all tables parameters 

 "Historicals" is the default folder to save the process historicals 

 "Recipes" is the default folder to save the recipe files 

 "System" contains the configuration and system files 

User data path: 

When a user private data path is configured by the administrator, the following folders are used: 

 "<UserDataPath>\Data" contains the user related files (preferences), 

 "<UserDataPath>\Historicals" contains the process historicals, 

 "<UserDataPath>\Recipes" contains the recipe files. 

Note that: 

 Configuration files are always located in "C:\Annealsys\System" folder, 

 Table files are always located in "C:\Annealsys\Tables" folder. 

24.2 Accessing CSV files with MS Excel 

To access CSV files (Comma Separated Values) with MS Excel, Control Panel -> Regional Options 

have to be set as follows: 

 Dot "." as decimal separator  

 Comma "," as list separator. 
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25. REVISION HISTORY 

Revision History 

Document Title AS-One Software user’s manual 

Filename ASOne_Software_Manual_V-3-7-4-0.docx 

Version Number V3.7.4.0 

Authors  Franck Laporte, Albin Diranzo 
 

 

Version Brief Description of Changes Date of Issue Initials 

1.3.3.0 Creation for new software version with major modifications April 20, 2006 FLA 

1.3.4.0 Modifications in the administrator mode May 8, 2006 FLA 

1.3.4.1 Corrections of the 1.3.4.0 version May 23, 2006 ADI 

1.3.5.0 RKC window layout change and others minor modifications. June 28, 2006 ADI 

1.4.0.0 Improvement of users’ administration. September 6, 2006 ADI 

1.4.0.1 Minor corrections Not released FLA 

1.4.0.2 Internal software modifications November 6, 2006 FLA 

1.4.5.0 The user can set the atmospheric pressure in the configuration 

Temperature controller maximum output power and ramp rate can 

be set in the configuration 

January 20, 2007 FLA 

1.4.6.0 Automatic PLC software restoration is case of RAM failure January 29, 2007 FLA 

1.5.0.0 New software version 1.5.0 

New default logins to avoid confusion with access modes 

Modification of RKC mode 

Additional diagnostics information including lamp age 

Conditions to unlock the process chamber at end of the process 

May 15, 2007 FLA 

1.5.2.0 6.7: A "Print screen" function is implemented 

9.1: Recipe profile can be viewed from Download window 

11.1.9: Force pick and download option can be enabled or disabled 

in the configuration mode. 

19.4: Ballast Interlock has been implement as an option 

23.4: Communication with mass flow controller can be disabled by 

setting full range to zero 

August 30, 2007 FLA 

1.5.3.0 Automatic opening option for AS-One is added October 18, 2007 FLA 

1.5.4.0 11.1.10: The cooling time can be adjusted in the configuration. The 

authorized range is 120 to 300 seconds. Default is 180 seconds 

9.6: The "End of Recipe" notification window can be moved and 

resized. New size and position are saved. In subsequent processes, 

the "End of Recipe" notification window shows up at this new 

position. 

10: Historical files are shown in time descending order, that is, the 

most recent on top. 

10.2: Alarms list is shown in time descending order, that is, the 

most recent on top. 

9.7: The "Unlock chamber" button is removed. 

The "Open chamber" button will : 

1/ Unlock the chamber 

2/ Open the chamber 

If this sequence does not perform in 10 seconds, an alarm is raised. 

December 4, 2007 FLA 

1.5.8.0 Information and confirmation windows have a scroll bar to allow 

seeing long messages. 

11.7.2.4: Configuring the address of a digital MFC is possible at 

administration level 

12.1: Manual Gas screen is renamed Manual Synoptic 

13.6: Temperature linearization in autotuning mode 

June 9, 2008 FLA 

1.5.9.0 Special lamp furnace is added July 8, 2008 FLA 

1.5.9.1 8.2.10: Steps fast cooling option 

12.1.8: Fast cooling system control in manual mode 

12.2: Inputs for fast cooling option 

July 30, 2008 FLA 
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Version Brief Description of Changes Date of Issue Initials 

1.5.9.3 11: Gas names and flow ranges, gauge pressure names and ranges, 

atmospheric pressure selected and pressure unit are now selected in 

administrator mode 

11: Overpressure and robot parameters added in the configuration 

mode. 

November 17, 2008 FLA 

1.6.0.0 10.1.2.2: Pressure plotter added 

10.1.2.4: Digital inputs plotter added The tool receives the sensor 

interface board: 

11.3: New thermocouple calibration table configuration 

11.4: New pyrometer calibration table configuration 

13.2: Actual temperatures are displayed in the RKC mode 

22: Semi-automatic calibration procedure 

December 19, 2008 FLA 

1.7.0.0 All screens are updated 

6.1: Signal tower added 

9.1.2.8: Added preferences process 

0: Vacuum access for operators 

February 4, 2009 ADI 

1.7.1.0 10.6.6.7: Configuration ballast added February 25, 2009 ADI 

1.7.2.0 0: Historical comparison feature is added April 28, 2009 ADI 

1.7.3.0 7.5.2.2: End of step condition. 

Condition to end the step on atmosphere is added. 

10.1.3.1: Temperature band alarm limit. 

The alarm band unit is °C instead of % of full scale 

May 19, 2009  ADI 

1.8.0.0 AS-Micro Twin Chamber is introduced 

9.1.2.8 Automatic calibration from historical file 

11 Manual mode : position of buttons have changed 

July 13, 2009 ADI 

1.8.1.0 Added 6.5 Contextual menu 

Added Auto-calibration 

August 31, 2009 ADI 

1.8.1.1 The procedure for pyrometer calibration is referred to instead of 

copied. 

Autotuning procedure is clarified. 

November 26, 2009 ADI 

1.8.2.0 10.2.1.1 Configuration Temperature Range. This parameter is 

accessible under administrator level. 

December 1
st
,2009 ADI 

1.8.3.0 This version is not released.  ADI 

1.8.4.0 Minor changes. The historical displays the total process time when 

it is first loaded. 

January 27th, 2010 ADI 

2.0.0.0 Major upgrade. Support for CVD systems. February 17
th

, 2010 ADI 

2.0.2.0 Minor modifications. April 12
th

, 2010 ADI 

2.1.0.0 7.5.2.3 PID Autotuning in recipe 

8.8 Running a PID autotuning process 

10.1.9 Cleaning procedure at the end of process 

September 6
th

, 2010 ADI 

2.1.1.0 Minor changes October, 14
th

, 2010 ADI 

2.1.2.0 17.4 Added ‘Water flow switch’ alarm 

10.6.6 Added ‘Temperature max alarm’ and ‘Temperature max 

edition’ parameters. 

9.2 The name of the historical file is recorded in the alarm list. 

November 4
th

, 2010 ADI 

2.2.1.0 Support for ASOne Twin version 

10. In the configuration, only features existing on the equipment are 

displayed. 

19. Updated the list of digital inputs and outputs. 

December 15
th

, 2010 ADI 

2.3.0.0 Support for MC-050. These modifications do not apply for this machine 

Multiline comment supported for tables. 

Fixed a historical pressure display issue. 

Historical path and machine state is added to the alarm list. 

If an alarm occurred during the process, the alarm is displayed on 

the historical temperature graph. 

Fixed an issue in the extract recipe and tables feature in the 

historical function. 

Support for user DO. Depends on the configuration. 

December 30
th

, 2010 ADI 

2.3.0.1 Added support for generic RTP systems January 17
th

, 2011 ADI 
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Version Brief Description of Changes Date of Issue Initials 

2.3.1.0 Minor changes January 31st, 2011 ADI 

2.3.1.1 Corrected PID autotuning 

Changed print screens for diagnostics 

February 15th, 2011 ADI 

2.4.0.0 Power is expressed in per hundreds (%) and no more in per 

thousands (‰). Recipes and tables are compatible; they do not need 

to be modified. 

20.1. TC3 & TC4 are optionally supported. 

7.5.2.11. The proportional zone control option is supported by 

software. 

Manual access to the temperature controller for PID adjustment is 

no more available. An automatic PID tuning is implemented in 

recipe mode. 

March 4
th

, 2011 ADI 

2.5.0.0 

 
Support for TC3 and TC4. 

Support for proportional power of lamps. 

Enhanced schemas of lamps for multi-zone equipment. 

Better support for Windows 7.  

Main Annealsys directory moved to C:\Annealsys 

New enhanced diagnostic page. 

New colors in the synoptic for cooling feature. 

Possibility of saving a screenshot in a bitmap file. 

 

May 3
rd

, 2011  ADI 

2.6.0.0 Support for “Production mode” with robot. Does not apply to this 

system. 

May 3
rd

, 2011  ADI 

2.6.1.0 When the system is equipped with the TC extension option, each 

TC has a dedicated linearization table. 

Support for “Fume hood” option 

May 3
rd

, 2011  ADI 

2.6.2.0 7.4.2.2 - Each thermocouple has its own calibration table. 

Auto learning capability of pressure controller is added. 

June 9
th

, 2011 ADI 

2.6.2.1 Clarified “End of step condition” June 17
th

, 2011 ADI 

2.6.3.0 7.5.2.2.3 - Added capability to wait for a temperature on any 

available temperature sensor  

7.5.2.4 - Added temperature control against TC2 capability. 

June 24
th

, 2011 ADI 

2.6.4.0 Minor changes September 22
nd

, 2011 ADI 

2.6.5.0 Added a warning message when trying to create a calibration file 

with an historical file with no TC control. 

September 29
th

, 2011 ADI 

2.6.6.0 11.2 - A cleaning sequence is mandatory before opening the 

chamber in manual mode when dangerous gases are configured. 

October 3
rd

, 2011 ADI 

3.0.0.0 Integration of MC50 October 21
st
, 2011 ADI 

3.0.1.0 Minor changes December 16
th

, 2011 ADI 

3.1.0.0 Updated screens. Minor changes for RTP machines. March 13, 2012 ADI 

3.2.0.0 Power inconsistency detection is improved. 

Some additional time is allowed to the ballast after all conditions 

have disappeared. 

July 3
rd

, 2012 ADI 

3.2.1.0 11.12 - Cleaning function is available in manual mode. July 3
rd

, 2012 ADI 

3.2.2.0 Minor changes for RTP machines. July 3
rd

, 2012 ADI 

3.3.0.0 8.7 - A “Purge until ATM” feature is added. 

11.8 - Support for the “Soft vacuum valve” option. 

11.13 - “Ballast” option. 

July 9
th

 2012 ADI 

3.4.2.0 10.1.6.3 Possibility to finish the cleaning sequence on a pumping 

step. 

November 2
nd 

2012 ADI 

3.4.2.1 20.4 Procedure for PID autotuning is added 

22.4 Procedure for calibration is clarified. 

November 16
th

 2012 ADI 

3.4.2.2 13. Preferences window is moved to this place November 28
th

 2012 ADI 

3.5.1.0 Modifications are not relevant to this machine May 17
th

 2013 ADI 

3.5.2.0 10.1.6 A cleaning sequence is always performed if a gas with ‘air 

interlock’ has been used. 

June 10
th

  2013 ADI 

3.5.3.0 Minor changes. June 24
th

  2013 ADI 
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Version Brief Description of Changes Date of Issue Initials 

3.5.4.0 8.6.2 A comment can be added in the historical file at the end of the 

process. 

July 1
st
 2013 ADI 

3.5.5.0 Changes do not apply to RTP machines July 29
th

 2013 ADI 

3.5.6.0 12.4 The screen displays the status of digital MFC only. No MFC 

status is displayed when analog MFC are installed. 

July 29
th

 2013 ADI 

3.5.6.1 10.1.2 Clarified the atmospheric pressure and overpressure 

interlock descriptions. 

October 24
th

 2013 ADI 

3.5.7.0 Support for S type thermocouples. November 12
th

 2013 ADI 

3.5.8.0 Changes are not relevant to RTP systems December 10
th

 2013 ADI 

3.5.9.0 Process gas valve allows to open for cleaning the gas line January 16
th

 2014 ADI 

3.6.0.0 Support for AS-One 200  December 5
th

 2013 ADI 

3.6.1.0 Support for HTA100 February 27, 2014 ADI 

3.7.0.0 Support for AS-Master March 5, 2014 ADI 

3.7.0.0 Support for AS-Master March 5, 2014 ADI 

3.7.0.0 Support for AS-Master March 5, 2014 ADI 

3.7.1.0 Changes do not apply to this machine May 29, 2014 ADI 

3.7.2.0 17. Traceability option is improved May 29, 2014 ADI 

3.7.3.0 Changes do not apply to RTP machines July 1, 2014 ADI 

3.7.4.0 Changes do not apply to RTP machines July 28, 2014 ADI 

 


