Editorial comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
Thank you for your comment. We modified the grammar error and spelling error of our paper through the native speaker of English.

2. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Mylar, etc. 
Thanks for your thoughtful comment. We have modified commercial languages ​​such as Mylar film and added the full name of PMMA, PVC, and PET film to avoid the commercial words. Moreover, we modified the all commercial languages ​​in our paper, as you mentioned.

3. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” 
Thank for pointing out. All steps of the Protocol have been modified to imperative tense, and any text that cannot be written in the imperative tense has been added to the Note section. Besides, the "could be," "would be," and "should be" throughout the Protocol have been modified.

4. Please include a single line space between each step, sub step, and note in the protocol section. 
Thank you for your kind comment. We added a single line space between each step, sub step, and note in the Protocol section.

5. The Protocol should contain only action items that direct the reader to do something.
Thank you for your thoughtful comment. We have modified each step of the Protocol only to mention the actions that the reader to do something. In addition, we added the consideration of the experiment to the "Note" section to provide caution for the reader.


6. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? 
Thank you for your comment. We supplemented how the reader should do something for the experiment at each step of the Protocol. Also, we added the consideration of each step to "Note" for the reader could proceed with the experiment correctly.

7. 1: Please include how is this done for each individual sub step. 
Thank for pointing out. We supplemented the description to mention the method for doing each sub step on the Protocol, and described the consideration for sub step on the "Note."

8. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
Thank you for your kind comment. We highlight the essential steps of the protocol for the video, and we confirmed that the highlighted pages are within 2.75 pages, as you mentioned.

9. Please describe the result with respect to your experiment, you performed an experiment, how did it help you to conclude what you wanted to and how is it in line with the title. 
Thank you for your thoughtful comment. We showed that our results can explain that it is suitable for engraving micro-patterns on polymer film in real time in line 379-380 on page 8. Also, in discussion, we described the contents on adding film holder in line 442-449 on page 10, and this help reducing the error of a dot pattern during patterning experiment in line 445 on page 10.

10. Please discuss all the figures in the Representative Results. However, for figures showing the experimental set-up, please reference them in the Protocol. 
Thank you for your thoughtful comment. We covered all the figures in Representative Results on the paper and referred Protocol steps to describe the significant actions for the experimental setup (see line 322 on page 7, line 334 on page 7).

11. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded separately to your Editorial Manager account. Each figure must be accompanied by a title and a description after the Representative Results of the manuscript text. 
Thank you for your thoughtful comment. We removed the embedded figures on our manuscript and uploaded the modified figures. Also, the title and description of the figures are located after the Representative Results of the manuscript.
12. Please remove the embedded Table from the manuscript. All tables should be uploaded separately to your Editorial Manager account in the form of a .xlsx file. Each table must be accompanied by a title and a description after the Representative Results of the manuscript text.
Thank you for your kind comment. We deleted the embedded Table on our manuscript and uploaded the modified Table. Also, we arranged the title and description of the Table after the Representative Results of the paper.

13. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol 
b) Any modifications and troubleshooting of the technique 
c) Any limitations of the technique 
d) The significance with respect to existing methods 
e) Any future applications of the technique 
Thank you for your thoughtful comment. We added contents on a) -e) in discussion section from 428 to 498 in page 9-10. In the content a) in line 428-440 on page 9, we discuss critical steps on the temperature setting of the heat plate and the initial position setting of the impact header among whole protocol steps. In the content b) in line 442-449 on page 10, we show that by installing a film holder, our technique reduced an error in a dot pattern compared to research on existing processes. In the content c) in line 451-478 on page 10, we explained that due to the material properties of the film, and the slope of the heat plate, our process still shows an error in a dot patterning process. Also, due to the limitations in processing the tip of the mover, we explained that the precision of the dot pattern was limited. Contents d) in line 480-489 on page 10 explained that there is an advantage in processing new patterns compared to existing processes and that the processing speed may vary depending on the shape and goal of the pattern being processed so that it can be used for the production of many kinds of small quantities. The last content e) in line 491-498 on page 11 described how continuing to develop the processes presented can be used to create boards such as flexible devices, FCCL, an FPCB.

14. Please ensure that the table of the essential supplies, reagents, and equipment includes the name, company, and catalog number of all relevant materials in separate columns in a .xlsx file. 
Thank you for your thoughtful comment. The submitted Excel file included the name, company, catalog number, and characteristic for essential supplies, reagents, and equipment. Moreover, we converted the format of the previous Excel file from .xls to .xlsx file.

Reviewers' comments:
Reviewer #1:

Manuscript Summary:
This paper describes the procedure and results for the implementation and experiment of impact type hot embossing process.
Well-explained with appropriate pictures and explanations, it will be helpful to researchers who are interested in this field.

Major Concerns:
Additional explanation on speed of patterning and precise of patterns (i.e. distance between patterns) comparing to conventional works make this study better.
Thank you for your comment. We added a content on the processing speed of our technique and compared it with conventional Roll-to-Roll and Plate-to-Plate type hot embossing in line 480 on page 10. In addition, we explained the limitation of processing technique of impact had, and added the contents on precision of pattern by comparing it with conventional studies in line 468 on page 10.

Minor Concerns:

Since there are some parts that should be modified like following, it would be a better paper if they are corrected.

-There are several parts where English grammar is wrong or awkward. Please correct. Ex) "we must re-made the mold for the new pattern-" On page 1.
Thank you for your comment. We modified the grammar error and spelling error of our paper through the native speaker of English.

-When citing Reference 15 on page 1, "this paper" is used as a subject. But, that seems awkward. Please correct the sentence more clearly. 
Thank you for pointing out. Reference 15 on page 1 mentioned in our paper is a study of the previous impact print-type hot embossing process, so we modified the subject of the sentence "this paper" to "the previous study," and we supplemented the description of reference 15 in line 88 on page 1.



-The letters in Fig. 3 are hard to see. Make your fonts bigger and thicker. 
Thank you for your thoughtful comment. We have increased the size and thickness of the characters in Fig. 3 and rearranged the positions of the characters to make the reader can understand easier.

-Please specify the model name and manufacturer of the microscope used on page 5. 
Thank you for pointing out. We added the model name and company name of the confocal microscope to Protocol and Representative Results in line299 on page 6 and line333 on page 7.

-Line break at line 335 on page 10 is incorrect. Please correct this. The other part also has awkward line breaks, so check it out.
Thank you for your comment. We modified the line break in our paper so that we can clearly deliver the contents of our paper.

[bookmark: _GoBack]
Reviewer #2:

Manuscript Summary:
In this study, authors provide an impact print-type hot embossing process that can create a dot pattern having various pattern width and depth in real-time on the polymer film. They implemented a control system for On-Off motion and position of impact header to engrave different dot patterns. Dot patterning on various polymer films such as Mylar film, PMMA film and PVC film were performed and measured using a confocal microscope. As a result, authors show that the impact print-type hot embossing process is suitable for engraving the dot pattern on different types of polymer films with small error.


Major Concerns:

1. The paper describes the protocol and representative results well. However, there is a lack of explanation on the field of applications of the results of this paper. Please provide it for the revised version of the paper.
Thank you for your thoughtful comment. We added the contents on field application of the results in line 491-498 on page 11. From our study, we can manufacture micro-electric device by applying conductive ink, Also, by developing our study, application field can be expanded to manufacturing flexible device, FCCLs, and FPCBs.


2. Line 276, the explanation and picture in Figure 7 need to be complemented. The content of the figure is not well understood. 
Thank you for pointing out. We have revised the title to reflect better what the results of the experiment are for Figure 7 and supplement the description in Figure 7. In addition, the titles of (A), (B), (C) were also revised to make it clear that the graphs of the measurement results are related to result of the dot patterns for each polymer film (line 415 on page 9).

Minor Concerns:

1. When describing experimental procedure and experiment, the past tense should be used. 
For example, (line 38)
Moreover, the dot patterns are measured using a confocal 39 microscope, and we confirmed that the impact print-type hot embossing process has less error 40 during the dot patterning.
Thank you for your thoughtful comment. We considered the tense of the contents in our paper, and modified the tense of whole sentences as present tense through the native speaker of English.

2. (line 100) In the protocol 1, please provide additional description of method to fix the film. 
Thank you for your comment. We added the detailed contents on fixing the film in line 137-140 on page 3 and in line 241-243 on page 5. In line 137-140 on page 3, we explained that how to fix the film on film holder and to which direction the film should be pulled. In line 241-243 on page 5, we explained additional methods to fix the film and contents on adjustment of position of the film by describing in note.

Reviewer #3:

Manuscript Summary:
The protocol is well explained and seems to be no problem with journal publishing
Thanks for your positive comments on our study.
