Applications Assistance Worksheet	
Verity Instruments is ready to help customers use Verity sensors to develop Optical Emission Spectroscopy (OES) endpoint solutions for their processes. As an OES supplier, Verity’s experience can be more quickly applied to solving customer problems when the background information requested in this Applications Assistance Worksheet is supplied.
Please complete this form to the best of your ability and email it to your Verity Instruments contact or customerservice@verityinst.com. 

Name:	Click or tap here to enter text.

Company:	Click or tap here to enter text.

Address:	Click or tap here to enter text.

City, State, Zip:  Click or tap here to enter text.

Telephone:	Click or tap here to enter text.

Email:	Click or tap here to enter text.

1. Traditional OES Endpoint detects a spectral change in the plasma emission in close proximity to the film being etched. The film can be on the wafer being etched or on the walls of the reaction chamber in a cleaning operation. Is light emitted from the region close to the film being etched?	☐ Yes ☐ No
2. OES Endpoint can be detected from any or all three possible changes in the plasma light emission:
A. The decrease of emission from a by-product of the material being etched as the etch progresses through the interface between the two films.
B. The appearance of emission from a by-product of the underlying film material as it is exposed to the plasma by the etch breaking through the interface between the two materials.
C. The increase of emission from the active chemical etching species as its concentration increases in the plasma due to lack of material to etch.
What are the chemical compositions of the film being etched and the underlying film, or stopping layers?

Click or tap here to enter text.

What are the reactive gases in the plasma (or feed gases that produce the reactive species)?

Click or tap here to enter text.

Process conditions should remain static, just before and during the OES Endpoint transition, to avoid confounding the OES endpoint signal with OES changes caused by process changes. How long does the process remain stable just preceding the endpoint?    Click or tap here to enter text.
3. OES Endpoint is more difficult to detect as the actual material being etched becomes a small fraction of the total surface area being exposed to the etching plasma. For example, contact etch OES endpoint is more challenging as the percent (%) open area falls below 1% of the total wafer surface. What is the percent open area being etched?
Click or tap here to enter text.

4. Some reactors achieve uniform results using rotating magnetic fields or actually rotating the wafer. These methods modulate the intensity of the light emitted through the observation window. Does your reactor use these methods?
☐ Yes	 No
5. Some processes rapidly coat optical windows. Does your company’s process have this characteristic?
☐ Yes	☐ No
6. What information and experience do you already have in developing an OES Endpoint solution for your process?


Click or tap here to enter text.


7. Describe your current OES Endpoint system.
A. How does it operate? 

Click or tap here to enter text.

B. Describe the difficulties encountered.

Click or tap here to enter text.

8. What tool are you using? 

Click or tap here to enter text.

9. Describe the performance you must have from your endpoint system.  

Click or tap here to enter text.

Optical Signal Pickup

1. What is the limiting aperture for the optical signal collection? What is the Field of View?
Click or tap here to enter text.

2. What is the viewport window materials, Quartz, Sapphire?
Click or tap here to enter text.

3. Is there a UV window in place that will prevent transmission in the 200nm – 400nm range
Click or tap here to enter text.

4. Is the plasma bright or dim?
Click or tap here to enter text.

5. Is there a collimator or lens already in place to pick up the optical signal.
Click or tap here to enter text.

6. What is the field of view of the fiber (fiber has 24deg viewing cone if not collimated)?
Click or tap here to enter text.
7. Is there a chamber OES adapter in place?  Does it accept SMA905 tipped fibers?
Click or tap here to enter text.

8. What is the temperature at the optical signal pickup? (Fiber Epoxy max is 250C)
Click or tap here to enter text.

9. Is the optical signal pick up near an RF environment?
Click or tap here to enter text.

10. What is the wavelength range of interest for the application?  Is a DUV or glass fiber acceptable?
Click or tap here to enter text.

11. How long of a fiber is needed? (2meter is typical)
Click or tap here to enter text.

12. Are there any tight bends needed for the fiber routing (fiber bend radius rule of thumb is 300*fiber core
diameter)



Application Details:
1. Can you provide a sketch of the stack pre endpoint and post endpoint?

Click or tap here to enter text.

2. What is the Aspect Ratio of the etch. (opening to depth)
Click or tap here to enter text.

3. What is the expected endpoint time?
Click or tap here to enter text.

4. What is the etchrate?
Click or tap here to enter text.

5. What are the etch gasses?
Click or tap here to enter text.

6. What are the expected byproducts?
Click or tap here to enter text.

7. What is the percentage open area to be etched?
Click or tap here to enter text.

8. What is the wafer uniformity?
Click or tap here to enter text.

9. Is the plasma pulsed? if so at what pulse rate?
Click or tap here to enter text.

10. Is the process run with fixed or active RF tuning?
Click or tap here to enter text.



Demonstration Planning

Name of Tool OEM:  Click or tap here to enter text.
Name of Tool/Chamber:  Click or tap here to enter text.

Wafer Availability:
· Blanket: Silicon/Oxide/Nitride wafer to verify that the endpoint is from the film not due to chamber affects?
Click or tap here to enter text.
· Blanket Photoresist wafer to simulate chamber etching?
Click or tap here to enter text.
· Will the test be with end customer Coupon wafers?
Click or tap here to enter text.
· Will the test be with simulated wafers?
Click or tap here to enter text.
· Will the test be with real customer full wafer?
Click or tap here to enter text.


Review
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Fiber Materials
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Emission Table
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In applications where plasma is viewed through a
window, the proper selection of window material is
essential to viewing the desired spectra. Use the chart at
the left to select the proper window material, viewports,
lenses, etc. As a rule, costs increase as ultraviolet (UV)
transmittance improves.

Resistance to etching is an additional consideration in
window material selection. Of the options presented
here, UV sapphire offers the greatest resistance to
etching. Of course, window material selection is not an
issue when using a viewing technique that employs a
vacuum feedthrough.
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Applications

2012-Au | 2400-CF |2544-Cl, |2648-ACI |2711-CF, |281.0-SiCl |2882-Si
2021-Au | 2414-Si0 |2551-W 2647-Ta |2715-Ta |2811-OH | 2885-NO
2055-Cr | 2428-Au | 2553-P 2651-Ge | 2722-BCl |2814-N, 289.3-NO
2068-Ge |2474-CF |2558-CF | 2659-Pt 2722-NO | 2820-N, 289.8-CN
2216-Ni | 2479-NO |2561-Cl, |2665-BCl |2724-W 2824-SiCl | 290.0-CO,
J00nm | 2288-Cd | 2483-Fe | 2578-He |2669-SIO |2748-Au |2833-CO | 2921-CF,
2299-Si0 |2487-Si0O |2580-CCl |2676—Au | 2750-CF, |2833-Pb |2925-CO
2320-Ni |2488-CF, |2595-CF, |2680-NO |277.8-CCl |2837-C 293.0- Pt
2344-Si0 |2498-8B 2596-NO | 2683—AICl |2788-CCl |286.0-BCl | 2953-N,
2350-As |2519-CF, |2614—AICl |2694-SiO |2800-CF, |2860-NO |2962-N,
237.0-NO | 2536-P 262.8 - Pt 2698-CO | 2802-Pb |287.1-SiCl | 297.7=N,
2389-CO |2537-Hg |2629-CF, |2702—Pt 280.7-SiCl | 288.0-CO,
3012-Ni | 311.7-N; 3274-Cu | 3383-Ag |3581-Fe |3711-N, 389.0-2r
3012-Ta |3123-Au |3281-Ag |[3386-NO |3584-NO |3720-Fe 390.2 - SiCl
3021-OH |3132-Mo |3285-N, 339.2-2r 3586-CN | 3737-Fe 390.3 - Mo
3028-CO |3134-CO |3306-CO |[3405-Pd |359.0-CN |3755-N, 3912-0
3035-NO | 3136-N, 3309-N; 3415 Ni 359.3-Cr 3768-Gd | 3943-N,
3042-CN |3138-CO |3311-Ta |3438-2Zr 360.1-2r 3798-Mo | 3944-Al
3043-NO | 3159-N, 3339-N, 3462 - Ni 360.5-Cr 3805-N, 395.5 - SiF,
s00nm | 3084-OH |3170-Mo |3346-SF |3466-Cd |3610-Pd |3820-He |396.0-Al
3065-Pt |3193-Mo |3350-Gd |[3493-CO |361.1-Cd |3858-N, 396.5- He
3067-OH |319.8-NO |3350-N, 3496-2r 3635-Pd | 3862-CN |397.3-0
307.0-CCl |3207-NO | 3350-Ti 350.0-N, 3635-Ti 3864-Mo | 399.8-N,
307.8-OH |3214-CF. |336.0-NH | 3525-Ni 3642-N, 387.0-CN | 399.9-Ti
3082-Al | 3247-Cu |3363-SiF |[3537-N, 3650-Hg | 387.1-CN
3089-OH |3253-CO |337.0-CO, |[3572-NO |3653-Ti 388.3-CN
3093-Al | 3256-1In 337.1-N; 3577 =N, 367.2-N, 388.9—He
3104-N, | 3268-N, 337.7-NO__ | 357.9-Cr 3683-Pb | 3895-N,
4000-Ti | 407.7—TiF | 4183—TiCl |4259—AH | 436.8-SiF | 4649-0 4835-CO
4009-W | 408.1-2r 4190-0 4267-C 4388-He | 4688-2r 4861 —H
4026-He |4087-SIN |4193-TiCl |427.0-N, 4401-SiF | 469.0-2r 488.0 - Ar
4047-Hg | 4095-N, 4197-CN | 4275-Cr 4407-SIN | 4695-S 489.7-Cl
soonm | 4051=SIN | 4102—1In 4200-N, 4295-W 4443-SiIN | 4713-He |[4922-He
4058-Pb | 4116-SIN |4204-SiN |4314—CH |447.1-He |4737-C,
4059-N, |4127-SiN |4216-CN |4340-H 4511 -1In 4742-Ge
4072-W | 4142-N, 4239-SIN | 4345-N, 4511-CO | 4765—Ar
4074-W | 4172-Ga | 4241-AH | 4348-Ar 4600-CO | 4794-Cl
4076-0 | 4181-CN | 4254—Cr 4358-Hg | 4602-P 482.5-CO
5016-He |5086-Cd |5209-Ag |5460—Hg |5858-Cn | 5906—N,
soonm | 5041-Si | 5165-C, 521.8—Cl 561.0-CO | 5854-N, 5959 - N,
5048-He |5198-CO |5423-Cl 5755-N, 587.6 - He
5055-Si | 520.8-Cr 5466-Ag | 5804-N, 589.3 - Ge
6014—-N, |6239-F 639.7-Ga | 646.9-N; 662.4 - N, 6834 -F 696.5— Ar
607.0-N; | 632.3-N; 6413-Ga | 6478-CN |667.8-He |6854—F 696.6—F
coonm | 6980-CO | 6347 -Si 6414—F 654.5-N, 6705-N, 6856 F
6156-0 |6348-F 643.8-Cd | 656.3—H 674.0-N 687.0-F
6157-0 | 637.1-Si 6456 -0 656.5—H 677.4—F 6902-F
6158-0 | 6395-N, 646.0-P 662.0-CO | 6789-N, 691.0-F
7037-F 7202-F 7326-C 7414-Cl 7515-F 7635 Ar 7772-0
7065-He |7254-0 7332-F 7426-F 7552 -F 7724 - Ar 780.0-F
700nm | 7067 —Ar | 7256-Cl 738.4 - Ar 7504 — Ar 757.3-F 7753-N, 787.3-CN
7128-F 7273-N, 7387 =Ny 7504 =N, 760.7 - F 7755-F 789.6 N
7165-N, | 7281-He |7399-F 7515 Ar 7626 =N, 777.0-SiF | 7948 - Ar
800nm | 8447-0

"This table is based on Verity research; Herman, Irving P. (19986), “Optics Diagnostics for Thin Film Processing,” Academic Press, p. 177 (from
Singer (1988), Selwyn (1993), and other sources cited in the text “CRC Handbook of Chemistry and Physics,” CRC Press, Inc. (1978); and
Pearse, R.W.B. and Gaydon, A. G. (1976), “Identification of Molecular Spectra”, Chapman and Hall.
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