Standard Operating Procedures
SE-001 Plasma-Assisted Chemical Vapor Deposition & Inductively Coupled Plasma Etching System (PECVD & ICP)

 (I) PECVD Standard Operating Procedure:
1. Log in to turn on monitor.

2. Confirm if the equipment is running (check the equipment status indicator).

3. Check the status of the pump (verify if the pump screen is on).

4. Verify the proper operation of the Local Scrubber (ensure all lights are green).

5. Check the gases on the secondary platter.

6. Open the PC2000 software and log in with the username and password (both are "user").

7. Open the Load Lock latch.

8. Click on Load Lock [Vent] to break the vacuum, place the wafer inside using a carrier (all samples, including complete 6-inch wafers, must use carriers).

9. Close the Load Lock and click [Evacuate] to vacuum (when the vacuum is reached, the valve between the load lock and pump will be closed, red for closed, green for open).

10. Click on [Recipe] in the Process main menu, first confirm that the top-left corner shows [Automatic]; if it shows [Manual] or [Clean], contact an engineer.

11. In the [Recipe] screen, click [Load] in the middle, choose the desired recipe, and if you need to modify the recipe, click on the step within the recipe, select [Edit], and make the necessary adjustments to the process time only.

12. After selecting the recipe, click [Run] to start the process.

13. After the process is complete, the wafer will automatically return to the load lock.

14. Open the Load Lock latch, click on Load Lock [Vent] to break the vacuum, and remove the wafer.

15. Click on Load Lock [Evacuate] to vacuum, log out, and turn off the screen.

16. Notes: (a) This PECVD system can deposit SiO2, Si3N4, amorphous-Si, and silicon oxynitride. (b) The general deposition temperature for PECVD is set to 300 degrees. (c) This equipment mainly uses 6-inch wafers, and all samples (including 6-inch wafers) must use carriers. (d) During the process, monitor the RF reflection power to ensure it is below 10. (e) Only Si-based substrate chips are allowed, and all others are strictly prohibited. (f) The deposition thickness on PECVD should not exceed 10um on the same day. (g) Violators will have their card access revoked and may face disciplinary action. (h) Vacuum grease should not be used during CVD (also not allowed for broken wafers). (i) Ensure the correct use of carriers; carriers have markings on their backsides, and mixing carriers is strictly prohibited.

(II) ICP Standard Operating Procedure:
1. Check if the process gases on the secondary platter are correctly opened; if not, contact the equipment engineer to open them.

2. Confirm if the equipment is running (check the equipment status indicator).

3. Check the status of the pump (verify if the pump screen is on).

4. Verify the proper operation of the Local Scrubber (ensure all lights are green).

5. Check the gases on the secondary platter and open the liquid nitrogen tank capacity and pressure (check the yellow circle's position for capacity and pressure gauge for normal pressure of 0.5).

6. Turn on the electromagnetic valve switch (if the chamber temperature is still above the set temperature, listen for gas sound from the black hose nearby. If there is no sound, check if liquid nitrogen is operating properly and open and check the electromagnetic valve. If liquid nitrogen and the electromagnetic valve are operating normally but there is no sound, it means the electromagnetic valve is overheated. The solution is to turn off both liquid nitrogen and the electromagnetic valve for 10 minutes, let them cool down, and then reopen them).

7. Open the PC2000 software and log in with the username and password (both are "user").

8. Open the Load Lock latch.

9. Click on Load Lock [Vent] to break the vacuum, place the wafer inside.

10. Close the Load Lock and click [Evacuate] to vacuum (when the vacuum is reached, the valve between the load lock and pump will be closed, red for closed, green for open).

11. Click on [Recipe] in the Process main menu, first confirm that the top-left corner shows [Automatic]; if it shows [Manual] or [Clean], contact an engineer.

12. In the [Recipe] screen, click [Load] in the middle, choose the desired recipe, and if you need to modify the recipe, click on the step within the recipe, select [Edit], and make the necessary adjustments.

13. All users, during their first scheduled process, must execute the "clean chamber-First" recipe for ICP-specific blank carriers. This step is for warm-up and chamber cleaning and must be performed without modification to the process time and parameters. Violators will face penalties (regardless of previous use, this step must be performed at the beginning and cannot be altered).

14. At the beginning of the process, closely monitor RF (less than 10) and ICP (less than 25) reflection power. If they do not return to allowable values within 8 seconds, press [stop] immediately. Afterward, the wafer will return to the load lock, and you can retry the process. If the reflection power is consistently too high for 2-3 times, contact the responsible engineer.

15. After the process is complete, the wafer will automatically return to the load lock.

16. Open the Load Lock latch, click on Load Lock [Vent] to break the vacuum, and remove the wafer.

17. Click on Load Lock [Evacuate] to vacuum, log out, and turn off the screen.

18. Turn off the electromagnetic valve switch.

19. Turn off liquid nitrogen.

20. Swipe card to power off.

Notes: 
(a) This equipment primarily uses 6-inch wafers; complete 6-inch wafers do not require carriers (except for through-wafer etching). Non-6-inch wafers (including complete 4-inch wafers) must use carriers (unlike PECVD). 
(b) Monitor reflection power closely during the process.
(c) Only Si-based substrate chips are allowed, and all others are strictly prohibited. 
(d) Violators will have their card access revoked and may face disciplinary action. 
(e) Samples containing copper, platinum, sodium, or elements from groups III-V of the periodic table are strictly prohibited; violators will have their card access revoked and may face disciplinary action.
(f) Whenever performing an ICP process, ensure that the liquid nitrogen and electromagnetic valve are opened and monitor the liquid nitrogen level regularly. 
(g) When etching Si (using O2, SF6, Ar only), do not etch other materials (do not use Cl2, BCl3). 
(h) Ensure that the correct metal carrier is used; do not mix carriers. 
(i) RF power must not exceed 150W, and ICP power must not exceed 3000W. 
(j) RF power reflection must not exceed 10W, and ICP power reflection must not exceed 25W. If reflection power consistently exceeds 8 seconds, stop the process immediately, return the wafer to the load lock, and repeat the process. If the issue persists, contact an engineer. 
(k) After the process, fill out the usage logbook. 
(l) For Si etching, use SF6 primarily; for SiO2 etching, use C4F8 primarily. 
(m) For Si3N4 and photoresist removal, use the STS etcher equipment. 
(n) Strictly prohibit placing anything other than samples, such as vacuum tape or vacuum grease (except for the vacuum heat-conductive grease provided by the laboratory). 
(o) It is recommended to use vacuum heat-conductive grease when etching with ICP (only use the vacuum heat-conductive grease provided by the laboratory). 
(p) When etching through Si wafers, measure your own etch rate. When the wafer thickness reaches 100um, remove the wafer, place it on the carrier, and then continue etching through. 
(q) Use the correct carrier; carriers have "ICP" marked on the back and should not be used for CVD processes.

