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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N
2. Does your protocol include software usage? (Y/N) N
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
2.5. 2.7. 3.2. 4.3.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
2.5. 4.3.
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? 45m in a straight line


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. [bookmark: _Hlk535405169]Nao Terasaki: We have succeeded in quantifying monovalent copper concentration in plating solution using this simple method. By quantification, monovalent copper is a parameter that anyone can use. Our research will contribute to future plating technology [1].
1.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.2. [bookmark: _Hlk535405844][bookmark: _Hlk535422485][bookmark: _Hlk535410944]Toshiaki Koga: If the neutralizing and BCS solutions are prepared beforehand, simply mix the plating solution and measure it. So even at the manufacturing site, measurement of monovalent copper becomes possible. We monitored the variation of monovalent copper in the plating bath, which resulted in improvement of the manufacturing process [1].
1.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.

1.3. [bookmark: _Hlk535423952]Toshiaki Koga: Our aim is prediction of coating quality based on optical evaluation of solution. Optical methods are extremely suitable for production sites. It will be a key device for plating manufacturing technology to IoT [1].
1.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.






Section - Protocol
2. Formation of the Cu(I) in The Plating Solution
2.1. To begin this procedure, add a stir bar to a 200 milliliter beaker [1]. Pour 150 milliliters of copper sulfate plating solution into the beaker [2-TXT], and leave the plating solution at room temperature for 1 hour [3]. .
2.1.1. MED: Talent approaches the lab bench adds a stir bar to a beaker.
2.1.2. Talen pours the copper sulfate plating solution the a beaker. TEXT: See text for details on preparing copper sulfate plating solution.
2.1.3. MED: Talent adds a stir bar to the beaker, and then turns on the stirring.
2.1.4. CU: Close up of the beaker as the solution stirs. Alternatively, film a MED shot of the talent setting a timer for 1 hour.
2.2. Turn on the flow of nitrogen gas at a flow rate of 85 milliliters per min [1]. Insert the tube for the nitrogen gas into the beaker [2], and deoxidize the plating solution for at least 30 minutes [3] 
2.2.1. MED: Talent turns on the flow of nitrogen.
2.2.2. MED: Talent puts the tube for the nitrogen into the beaker.
2.2.3. CU: Close up on the beaker as the solution deoxygenates. Alternatively, film a MED shot of the talent setting a timer for 30 minutes.
2.3. Using metal scissors, cut a 0.3 millimeter thick copper plate to 9.5 centimeters by 2 centimeters [1-TXT]. Cut a 0.1 millimeter thick platinum plate to the same dimensions [2].
2.3.1. CU: Talent uses metal scissors to cut the copper plate as described. TEXT: 9.5 cm x 2 cm. Video Editor: Leave this text overlay up for all of 2.3.
2.3.2. CU: Close up on the precut platinum plate. 
2.4. Wash the both the copper and platinum plates with ethanol [1], and then rinse with pure water [2]. Use nitrogen gas to dry the plates [3].
2.4.1. MED: Talent washes the plates with ethanol.
2.4.2. MED: Talent rinses the plates with pure water.
2.4.3. MED: Talent dries the plates with nitrogen gas.
2.5. Attach the plates to the fixing jig [1-TXT]. Insert the jig inside the beaker and fix it in place [2-TXT].
2.5.1. CU: Close up as the talent attaches the plates to the fixing jig. TEXT: See text for details on the fixing jig.
2.5.2. MED: Talent inserts the jig into the beaker, and fixes it into place.. TEXT: Immersed area of each plate: 4 x 2 cm2.
2.6. Connect the electrode of the copper plate to the positive end of the power supply [1], and connect the electrode of the platinum plate to the negative end [2].
2.6.1. MED/CU: Talent connects the electrode of the copper plate to the positive end of the power supply. Film this shot as close to the action as possible while still capturing the full action clearly.
2.6.2. MED: Talent connect the electrode of the platinum plate to the negative end of the power supply.
2.7. Turn on the power supply at a constant current of 1.0 ampere [2.7.2]. After 10 minutes, turn off the power and stop the stirrer [2.7.3]. Let the solution rest for approximately 10 minutes to let the particles settle [2.7.4].
2.7.1. MED: Talent turns on the power supply sets the stopwatch to 10 minutes. (Editor: I’m not sure how any of the shots for 2.7 are slated. I have left the shotlist numbering how the authors changed them, but this shot should not be used. I’ve marked the shots above with the actions that should be used for each line of VO.)
2.7.2. [Added Shot]: MED: Talent turns on the power supply and starts the stopwatch.
2.7.3. MED: Talent turns off the power supply and turns off the stirrer.
2.7.4. CU: Close up on the solution as the particles settle. Alternatively, film a shot of the talent setting a timer for 10 minutes.

3. Quantitative Measurement of the Cu(I)
3.1. Set out two absorption measurement cells and add a stir bar to each [1]. Then pour in 2.5 milliliters of neutralization solution [2] and 219 microliters of BCS solution [3-TXT]. Prepare two cells for sample and reference [?].
(Editor: The authors changed this step and the corresponding shots in such a way that it didn’t work. The shots did not match the actions and the VO used vague language that also did not have matching shots. I’ve changed the VO to hopefully make this more manageable, but the authors may give pushback since I’ve changed their wording. Also, They added an additional line of VO at the end with no matching shots. If possible, use other parts from shots here – showing the talent preparing an absorption measurement cell – for that line)
3.1.1. MED: Talent adds acetic acid and sodium hydroxide to pure water to prepare the neutralizing solution adds a stir bar to the absorption measurement cell. 
3.1.2. MED: Talent mixes BCS and pure water points to a container of neutralizing solution and 2.5 milliliters of neutralizing solution is added to each cell. TEXT: See text for details on preparing the solutions. Video Editor: Keep this text overlay up for 3.1.2 and 3.1.3
3.1.3. CU: Talent adds a stir bar to the absorption measurement cell. MED: Talent points to a container of BCS solution and 29 microliters of neutralizing solution is added to each cell.
3.1.4. [bookmark: _GoBack]MED: Talent pours neutralization solution and BCS into the cell. TEXT: See text for details on preparing BCS solution.
3.1.5. MED: Talent prepares a second cell. Any action in this process can be shown here.
3.2. Mix in 22 microliters of plating solution sample [1], and stir for 20 minutes [2]. The neutralizing solution will develop an orange color [3]. Mix the non-electrolysis plating solution with the reference [4]. The color of this solution will be blue [5].
3.2.1. MED: Talent adds plating solution sample to the cell.
3.2.2. CU: Close up as the solution stirs. Alternatively, film the talent turning on the stirring and setting a timer for 20 minutes.
3.2.3. CU: Close up on the neutralizing solution, showing that it has turned an orange color.
3.2.4. MED: Talent mixes the non-electrolysis plating solution with the reference.
3.2.5. CU: Close up on the solution, showing that the color is blue.
3.3. Use a UV/vis-spectrophotometer to measure the absorption spectra of the sample solution in the wavelength range of 400 to 600 nanometers [1].
3.3.1. MED: Talent approaches a UV/vis-spectrophotometer and begins to measure the spectra of the sample.

4. Injection Measurement of Cu(I) and BCS Color Reaction Curves
4.1. Use a UV/vis-spectrophotometer with a time measurement function of more than 20 minutes for injection measurement [1]. The spectrophotometer should have a sample chamber cover with a syringe port [2] and a thermostat cell holder with a stirrer [3].
4.1.1. MED: Talent, at the spectrophotometer, adjusts settings. Alternatively, film a CU shot showing the time measurement function.
4.1.2. CU: Close up showing the chamber cover with a syringe port.
4.1.3. CU: Close up showing the thermostat cell holder with a stirrer.
4.2. Prepare a neutralizing solution and a BCS solution in a cell containing a stirrer bar [1-TXT]. Set the cell in the holder [2] and turn the stirrer rotation speed to maximum [3].
4.2.1. MED: Talent adds a stir bar to a square cell shows the prepared cell. TEXT: See text for details on preparing the solutions.
4.2.2. MED: Talent adds the neutralized solution and BCS to the cell sets the cell in the holder and installs the chamber cover. 
4.2.3. MED: Talent turns on the stirring to maximum rotation speed.
4.3. In the time measurement mode, set the measurement time to 1270 seconds at 485 nanometers, and start recording [1]. One minute after starting, use a pipette to inject 22 microliters [2] of the plating solution sample from the syringe port of the chamber cover [3]. Acquire reaction curves for copper(I) and BCS [4].
4.3.1. MED: Talent programs the settings as described. Film this as close as necessary to clearly capture the action described.
4.3.2. CU: Talent begins inserting a pipette into the syringe port of the chamber cover.
4.3.3. CU: Close up showing the pipette being inserted into the syringe port of the chamber cover and the plating solution sample being injected.
4.3.4. MED: Talent, at a workstation computer, reviews previously obtained reaction curves.





Section – Results
5. Results: Analysis of the Cuprous Ions from the Copper Sulfate Plating Solution 
5.1. The concentration of copper(I) in the plating solutions can be determined from the absorbance of the copper(1)-2BCS chelate at 485 nanometers [1]. The absorption spectra of representative plating solutions are shown here [2].
5.1.1. LAB MEDIA: Figure 5.
5.1.2. LAB MEDIA: Figure 5.
5.2. The copper(I) concentration tends to increase, from 0 minutes to 10 minutes, depending on the electrolysis time [1].
5.2.1. LAB MEDIA: Figure 5. Video Editor: Emphasize each of the data sets, starting with data set “a” (which represents 0 minutes) and ending with data set “e” (which represents 10 minutes) to indicate that the concentration increases from “a” to “e” (from 0 to 10 minutes).
5.3. A curve simulating the change in the absorbance of the color reaction of the electroplating solution is shown here [1]. From the simulation, the parameters related to copper(I) accumulation are quantified [2-TXT].
5.3.1. LAB MEDIA: Figure 7.
5.3.2. LAB MEDIA: Figure 7. TEXT: A0 = 0.053; AL = 0.098; TL = 13.6 min; r2 = 0.998.
5.4. Then, the simulation value of the component that reacts instantaneously, A0, in the plating solution that was electrolyzed is plotted [1]. While the value of A0 did not change significantly until after 4 minutes of electrolysis [2], an increase corresponding to electrolysis time is seen between 6 and 10 minutes [3].
5.4.1. LAB MEDIA: Figure 8.
5.4.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the data set (the blue line) from 0 minutes to 4 minutes.
5.4.3. LAB MEDIA: Figure 8. Video Editor: Emphasize the data set (the blue line) from 6 minutes to 10 minutes.
5.5. Each electrolysis solution is plated onto copper plates to investigate the influence of copper(I) on the quality of copper plating such as roughness and shape [1]. From the SEM images, the coating surface structures from using the 0 minutes and 4 minutes electrolysis solutions are nearly indistinguishable [2]. 
5.5.1. LAB MEDIA: Figure 8. Video Editor: Zoom in on the 4 SEM images below (the grey images) the plot.
5.5.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the SEM images for 0 minutes and 4 minutes.
5.6. After 6 minutes of electrolysis plating, some swelling on the surface can be seen [1], while after 10 minutes, there is a large chunky roughness [2].
5.6.1. LAB MEDIA: Figure 8. Video Editor: Emphasize the SEM for 6 minutes.
5.6.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the SEM for 10 minutes.



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Toshiaki Koga: Compared with general color reaction, it takes time to form a complex of monovalent copper and BCS. F or accurate measurement, stir for at least 20 minutes [1].
6.1.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.1.2. Use shots from 3.2.
6.2. Toshiaki Koga: The injection method is used for more accurate determination. From the time response of the color reaction, it is also possible to analyze the retention component of monovalent copper [1].
6.2.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
6.3. Nao Terasaki: Traditionally, it has been thought that monovalent copper does not exist stably in aqueous solution. We made the monovalent copper in the plating solution visible [1].
6.3.1. INTERVIEW: Named author says the statement above while looking slightly off-camera.
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