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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: All screen capture files provided, do not film

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N
 

Protocol Length
Number of Shots: 19


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Sandy Sanchez: This protocol is key for using the FIRA method for the processing of thin film perovskite solar cells [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Sandy Sanchez: The main advantages of this technique are the quick annealing time, eco-friendliness, and reproducibility of the thin film processing [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: 

1.3. Sandy Sanchez: This method has been developed for thin film perovskite solar cell processing. However, it can be expanded to thin-film coating processing for soft and hard materials [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera




Protocol

2. Programming an Annealing Cycle 

2.1. To program the annealing cycle, first connect the FIRA (F-I-R-A) oven to a computer [1-TXT] and select PID (P-I-D) mode [2-TXT].

2.1.1. WIDE: Talent connecting oven to computer TEXT: FIRA: flash infrared annealing
2.1.2. Talent selecting power mode, with monitor visible in frame TEXT: See text for proportional-integral-derivative (PID) setup details

2.2. Confirm that Table is selected with a timebase that is longer than the total duration of the annealing and cooling processes [1].

2.2.1. SCREEN: 2.2.1: 00:00-00:15 Video Editor: please emphasize Set point table and Time data column

2.3. After setting the times at which the lamps should be on and off, click START table to run the cycle [1].

2.3.1. SCREEN: 2.3.1: 00:00-00:10 Video Editor: please emphasize FULL/OFF data column with “setting times … on and off”

3. Mesoporous-TiO2 and Perovskite Layer Preparation and Material Characterization

3.1. To prepare a mesoporous-titanium dioxide layer, spin coat 50 microliters of a mesoporous-titanium dioxide solution at 4000 revolutions per minute for 10 seconds with an acceleration speed of 2000 revolutions per minute [1-TXT].

3.1.1. WIDE: Talent adding solution to substrate on spin coater TEXT: See text for all solution preparation details
3.1.2. Added shot: Talent placing substrate into oven

3.2. Program an annealing cycle of 1200 seconds at 550 degrees Celsius [1] and place the substrates in the FIRA oven [2].
3.2.1. Talent opening the valve air
3.2.2. Talent programming cycle, with monitor visible in frame

3.3. Start the annealing process under PID mode to yield a 150-200-nanometer layer [1].

3.3.1. Talent starting process, with monitor visible in frame

3.4. At the appropriate time point, click STOP table to stop the annealing [1-TXT].

3.4.1. LAB MEDIA: 3.4.1.png

3.5. Then remove the samples when the oven temperature reaches 25 degrees Celsius [1].

3.5.1. Talent removing sample(s)

3.6. To prepare a perovskite layer, first program an annealing step of 1.6 seconds on full power mode [1].

3.6.1. SCREEN: 3.6.1: 00:00-00:20 Video Editor: please speed up
3.6.2. LAB MEDIA: 3.6.2.png NOTE: Not sure if you want to use this, but authors provided it with the postshoot.

3.7. Spin coat 40 microliters of perovskite solution on the substrate at 4000 revolutions per minute for 10 seconds [1] and transfer the substrate to the oven [2].

3.7.1. Talent adding solution to spin coater Videographer: Important step
3.7.2. Talent moving the substrate into the oven Videographer: Important/difficult step

3.8. Then start the annealing process [1].

3.8.1. Talent pressing Start Table, with monitor visible in frame Videographer: Important step
3.8.2. SCREEN: 3.4.1: 00:00-00:08 TEXT: Alternative: foot pedal to start and stop program

3.9. At the end of the cycle, the substrate surface should turn from yellow to black [1].

3.9.1. Shot of black surface

3.10. Leave the samples in the oven for an additional 5 seconds for cooling before removal [1]. Then right click on the temperature profile to download it as a .txt or .xlsx file [2].

3.10.1. Talent checking watch/timer, then opening oven NOTE: Don’t show this
3.10.2. Talent right clicking/downloading temperature profile, with monitor visible in frame

3.11. To evaluate the thin film, image the substrate on a optical  microscope equipped with a xenon light source and infinitely corrected 10x and 50x objectives [1] and simultaneously record the absorbance spectra with an optical fiber integrated into the microscope set-up and connected to a spectrometer [2].

3.11.1. Talent at microscope, imaging substrate Videographer: Important step
3.11.2. Talent initiating spectra recording, with optical fiber visible in frame as possible Video Editor: please emphasize optical fiber when mentioned as possible


Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
3.7., 3.8., 3.11.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
3.7.2.


Results
4. [bookmark: _Hlk27388131]Results: Representative Perovskite FIRA 

4.1. Eliminating the antisolvent and reducing the annealing times [1] significantly lower the energetic and financial costs [2]. 

4.1.1. LAB MEDIA: Figure 10
4.1.2. LAB MEDIA: Figure 10 Video Editor: please Cost FIRA and ANTISOLVENT data bars

4.2. Life cycle assessment of the perovskite synthesis process shows that FIRA presents only 8% of the environmental impact [1] and 2% of the fabrication cost of the antisolvent method [2]. Additionally, FIRA is compatible with flexible and large-area substrates [3].

4.2.1. LAB MEDIA: Figure 10 Video Editor: please emphasize ET and GWP FIRA data bars
4.2.2. LAB MEDIA: Figure 10 Video Editor: please emphasize Cost FIRA data bar
4.2.3. LAB MEDIA: Figure 10 Video Editor: please emphasize Authors: which data bars should be emphasized to illustrate this point?

4.3. X-ray diffraction analysis [1] reveal the boundaries of the four distinct perovskite phases observed based on various experimental characterizations [2].

4.3.1. LAB MEDIA: Figure 4
4.3.2. LAB MEDIA: Figure 4 Video Editor: please sequentially emphasize spectra from 1.6 s to 7 s

4.4. Another advantage is the data collection and material screening, for example the temperature profile and X-ray diffraction pattern for a mesoscopic-titanium dioxide layer annealed with a FIRA cycle of ten 15 seconds on, 45 seconds off pulses can be observed [2].

4.4.1. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6A
4.4.2. LAB MEDIA: Figure 6 Video Editor: please emphasize Figure 6B

4.5. The FIRA oven can reach approximately 500 degrees Celsius [1], allowing the titanium dioxide layer to be sintered  in just 10 minutes, much shorter than with conventional methods [2].

4.5.1. LAB MEDIA: Figure 6 Video Editor: please emphasize 600 °C across graph
4.5.2. LAB MEDIA: Figure 6 Video Editor: please emphasize red peak at 10 min

4.6. Scanning electron microscope imaging of the resulting film shows [1] that the fabricated devices are similar to those made via traditional methods [2], with layers of similar thickness and morphology [3].

4.6.1. LAB MEDIA: Figure 6C Video Editor: please emphasize FIRA image
4.6.2. LAB MEDIA: Figure 6C Video Editor: please emphasize AS image
4.6.3. LAB MEDIA: Figure 6C Video Editor: please sequentially emphasize layers labels

4.7. FIRA-processed devices demonstrate an excellent performance [1], with the champion device showing power conversion efficiencies, fill factors, open-circuit voltages, and short-circuit photocurrents similar to devices fabricated with the antisolvent method [2], demonstrating that FIRA is a promising alternative processing method for perovskite solar cells [3].

4.7.1. LAB MEDIA: Figure 7A Video Editor: please emphasize data lines
4.7.2. LAB MEDIA: Figure 7A Video Editor: please emphasize PCE, FF, Voc, Jsc data columns
4.7.3. LAB MEDIA: Figure 7A






Conclusion
5. Conclusion Interview Statements
5.1. Sandy Sanchez: The FIRA method is a powerful technique for perovskite solar cell processing and offers a unique opportunity for data collection and material screening [1].
5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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