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[bookmark: _Toc16136]1. Introduction
[bookmark: _Toc27251]1.1 Background to the Proposed Research
Optical communication using optical fiber as transmission medium has obvious advantages over traditional electric transmission: large bandwidth, high speed, small loss, low cost, so optical communication technology is widely used in all walks of life. In today's society, due to the rapid development of the Internet and the arrival of the 5G era, optical communication technology needs to continue to innovate, and the transmission rate on the link of optical communication system also needs to upgrade and speed up. The transmission rate of optical communication system now has 10G, 40G, 100G and 400G, among which 400G optical communication system is an important part of 5G network, and the demand and popularity will be more and more in the future.
With the continuous market competition of 400G optical communication system, the related testing system for testing performance is also facing severe challenges.  When the transmission speed of the communication system becomes faster and faster, the loss and radiation in the transmission process become more and more prominent, the bit error rate of the received data will increase, and the signal integrity problems such as jitter will worsen, resulting in the poor transmission quality of the system.  The traditional low rate error code test system can not test the stability of high speed signal, so the industry is in urgent need of 400G high speed error code test system solution.   
In the implementation of high speed error code test system, high speed circuit design is very important. Good signal integrity can make the system stable and reliable, and improve the performance.  
There are two main ways to implement the error code test system: FPGA programmable logic chip and special integrated chip based on error code test. The error code test system based on FPGA performs well when the transmission rate is low in the optical communication system, but when the transmission rate is high, the design difficulty and cost of the relevant circuit and PCB of the error code test system will greatly increase, and it will bring a lot of signal integrity problems to the test system. The implementation scheme using special chip has good performance at high speed and simple design.  
[bookmark: _Toc23664]1.2 Aims & Objectives
Various simulation software is used to simulate the high-speed circuit design, and the influence of external circuit design on the signal is analyzed  
1. Compare several different high-speed circuit lamination designs and plate types, and select the most suitable one.  
2. According to the lamination design and plate type, carry out simulation calculation, and select the scheme with the least signal loss.  
3. Several different perforation structures were simulated to calculate their mutational impedance, and a scheme with minimum mutational impedance was selected.  
4. The capacitor is holed out, and then the abrupt impedance generated by each holed out design scheme is simulated, and then the optimal scheme is selected.  
[bookmark: _Toc18026]1.3 Expected out comes
At the end of the project, an external circuit design with the least signal loss is expected.There is also a better scheme for how to reduce the mutant impedance by treating the holes and capacitance.
2. [bookmark: _Toc12953]Literature Review
Arghya Sain, a professional member of IEEE, and Kathleen L.Melde, a member of IEEE, studied the influence of the position of ground hole on the interconnecting line of ground coplanar waveguide, and proposed to use the unique position of ground hole structure to suppress the influence of resonant excitation high order mode on the signal and increase the bandwidth.  The distance between the grounding holes in the fence should be less than one quarter of the wavelength of the transmission signal working frequency. The proposed two new structures increase the interconnection bandwidth by 62.2% and 27.8% respectively. The experimental results are in good agreement with the simulation results.  
Vijender Kumar et al. from EMC Signal Integrity Department of DELL studied the influence of different length and position of perforated residual piles in high-speed serial link. Multiple perforated residual piles of the same length would cause exponential attenuation of channel, so the appearance of residual piles should be reduced in design.  The position of residual hole pile can be benign or malignant, depending on the channel topology, signal rate and the position of other holes. The residual hole pile in benign position has little influence on signal integrity, so there is no need to carry out back drilling to reduce the cost.  
In the next generation communication system, the transmission rate continues to increase. Siang Chen et al from National Taiwan University optimized the differential transmission through hole. By replacing random placement with grounding through hole layout optimization design, the differential signal through hole can provide shielding effect, inhibit resonance, improve performance, reduce insertion loss and crosstab, etc.  
IEEE student member Siming Pan and senior member Jun Fan carried out the equivalent transmission line model of multi-layer PCB through hole structure. The model was based on the existing transmission line physical circuit, and the distribution effect was taken into account.  Circuits with any number of signal through-holes, microstrip or strip connections, through-hole stumps, etc., can be processed using this model, providing basic physics and design guidelines for smooth through-hole connections, low transmission losses and crosstalk, negligible differential mode to common mode conversion, etc.  
Lingfeng Shi et al. from The Key Laboratory of Ultra-High Speed Circuit Design and Electromagnetic Compatibility (EMC) of the Ministry of Education, Xidian University, Have studied impedance matching technology based on signal return path width. The impedance of the microstrip line is affected by the return path, and the impedance matching between the interconnections is realized by changing the width of the return path and adjusting the characteristic impedance of the microstrip line. Finally, the empirical formula of the width of the return path of the design signal is obtained, which is convenient to obtain better signal integrity in the system design.  
Shumpei Matsuoka and Moritoshi Yasunaga of the University of Tsukuba in Japan studied the use and design method of micro capacitors on high-speed signal integrity transmission lines, and proposed a new structure of high signal integrity transmission line "capacitive segment transmission line" (C-STL). Using the matrix product and F matrix of the circuit model, a number of micro-capacitors embedded in the transmission line can be superimposed to produce reflected signals to restore the distortion waveform and improve the transmission eye diagram.  
At present, with the increasing of the design and application of high speed circuits, the research on the signal integrity of high speed circuits has been paid much attention at home and abroad, and has made great progress.
[bookmark: _Toc29164]3. Research & Development Methods
[bookmark: _Toc25028]3.1 Philosophy
Empirical research method is a method corresponding to the normative research method. It is based on a large number of facts and data obtained from observations and experiments, using theories and techniques of statistical inference, and undergoing rigorous empirical tests. A quantitative model, a method for quantitative analysis of phenomena, is also introduced. The empirical research method mainly conducts quantitative analysis to make the research of the problem more accurate and scientific.
Positivism emphasizes the objectivity and universality of scientific conclusions, and is the most appropriate research method of the system.
[bookmark: _Toc7288]3.2 Strategy
1.By consulting professional data to understand what conditions a superior performance error code instrument needs to achieve, and then analyze how much role in maintaining the complete signal performance plays in these conditions, and how much the maximum signal loss is allowed.
2.According to the conclusion obtained from the data, to analyze how much the conventional high-speed circuit design will bring to signal transmission.
3.The high-speed circuit is optimized, redesigned by changing the plate, signal routing mode, porous structure and other ways, and the newly designed high-speed circuit is simulated, recording the optimized data, and compared with the previous data.
[bookmark: _Toc21142]3.3 Approaches
1.Four cascading structures are designed to analyze the advantages and disadvantages of each structure, and the scenarios where they apply.
2.Select several plates commonly used in the market, and calculate the medium loss brought by each plate through the medium loss formula. Then according to the actual demand and price and other factors to choose the most appropriate one.
3.According to the selected laminate structure and plate, conduct the signal routing calculation and simulation in Polar SI9000 simulation software, calculate the differential signal routing and single-end signal routing respectively, and finally compare the simulation results of the two simulation results.
4.The parasitic capacitance through the hole is calculated by various parameters, and the resonant frequency generated as the signal flows through. The overholes were then model-optimized and simulated using HFSS software, and the optimized individual data were recalculated.
5.The characteristic impedance of the capacitance is calculated by Polar SI9000 approximation, then the capacitance is hollowed out, and the processed data are calculated by HFSS simulation software, and then compared.
[bookmark: _Toc11965]3.4 Data Collection & Evaluation 
Data are mainly divided into two categories: main data and secondary data. The main data collected in this design are from IEEE and major websites; the secondary data collected are from observation and interview methods, mainly from the data collected during the study. Doing so ensures the comprehensiveness, accuracy, and validity of the collected data.
This study aims to enhance signal integrity by optimizing high-speed circuits. Therefore, the high-speed circuit is undoubtedly the main body of this study, so before the study, we need to explore from the perspective of the designer to enhance the signal integrity, and what goal to achieve the circuit optimization in the process of achieving this goal. During the design process, attention must always be paid to whether the designed high-speed circuit meets the demand analysis of the previous designer. After the design is completed, the overall circuit needs to be debugged and tested to ensure the integrity, practicality and effectiveness of the whole system function.
[bookmark: _Toc19253]3.5 Result
Hardware basis of high speed circuit PCB board for the laminated structure design improvement and applicable plate selection, finally studied the three main aspects of high speed circuit: signal wiring, porous structure, capacitor processing, and from the actual signal integrity simulation, make the optimal reasonable design, improve the quality of signal transmission, ensure the signal integrity of the whole system.
[bookmark: _Toc7601]3.6 Risks & Limitations
The following risks may exist in this study:
1. The study was not perfect due to time constraints.
2. Due to cost constraints, this study is mainly carried out through simulation, and the simulated data may be biased from the actual situation.
Place restrictions on:
1. This study has only studied some circuits and is not perfect.
2. The main body of this study is the error code reader, and the results of the study are not necessarily applicable to other projects.
[bookmark: _Toc16004]3.7 Reliability, Validity & Generalisability
In this study, various simulation techniques are common in the process of research and development projects, and have been used for many years, to ensure the reliability
[bookmark: _Toc9065]4. Resources & Planning
[bookmark: _Toc11794]4.1 Resources Required
Polar Si9000
HFSS
Altium Designer
[bookmark: _Toc29629]4.2 Gantt Chart
	Task Name
	Duration
	Start
	Finish

	Demand Analysis
	10
	1/4/2022
	10/4/2022

	Research and Design of High-speed PCB Plate
	10
	11/4/2022
	20/4/2022

	Research and design of signal routing
	15
	21/4/2022
	5/5/2022

	Study and Design of Perorous Structure
	15
	6/5/2022
	20/5/2022

	Research and Design of Capacitor Treatment
	10
	21/5/2022
	30/5/2022

	Overall test
	5
	1/6/2022
	5/6/2022
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	2
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	3
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	☐	Taught Postgraduate Student
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	4
	Institute/Academic Discipline/Centre:
	
Wales Institute of Science and Art

	5
	Campus:
	
Swansea

	6
	E-mail address:
	2009514@student.uwtsd.ac.uk


	7
	Contact Telephone Number:
	0086-18829490028


	
	For students:

	8
	Student Number:
	2009514

	9
	Programme of Study:
	MSC Software Engineering

	10
	Director of Studies/Supervisor:
	Tim Bashford



SECTION B: Approval for Research Activity

	1
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
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	☐
	
	
	Date

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
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	☐	

	3
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	4
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SECTION C:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	1
	UWTSD Research Ethics & Integrity Code of Practice

	☒
	2
	
UWTSD Research Data Management Policy
	☒

	3
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SECTION D: External Collaborative Research Activity
	1
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	☐
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	☒

	2
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	3
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	Has this individual consented to sharing their details on this form?
	YES
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	7
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	8
	Is your research externally funded
	YES
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	NO
	☒

	9
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	YES
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	NO
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	10
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	☐
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	12
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	13
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
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	14
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SECTION E: Details of Research Activity
	1
	Indicative title:
	Research on the influence of external circuit on signal in 400G Bit Error Rate Tester

	2
	Proposed start date:
	1, April, 2022
	Proposed end date:
	1, July, 2022

	3
	Introduction to the Research (maximum 300 words)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	4
	Purpose of Research Activity

At present, most of the error code instruments used in the market are 100G or 400G. These error code test systems have the characteristics of fast transmission speed and much data transmission.  Therefore, the quality of the signal is very important for an error code meter.  The 400G high-speed error code test system in this study belongs to the design of high-speed circuit. If the traditional low-speed circuit is designed, serious signal integrity problems will be caused. Therefore, the design and research of high-speed circuit are needed.  This research can not only optimize the performance of error code meter, but also help similar signal transmission problems, which has certain application value.

(this box should expand as you type)

	5
	Research Question

1. Select the most appropriate high-speed circuit plate laminated structure and plate type.  
2. Design the most appropriate wiring mode for high-speed circuit signals.  
3. Design a perforation structure with minimum impedance.  
4. The capacitor is processed to minimize the mutation impedance.

(this box should expand as you type)

	6
	Aims of Research Activity

A high speed circuit with minimum signal transmission loss is designed by simulation software.

(this box should expand as you type)

	7
	Objectives of Research Activity

1. Compare several different high-speed circuit lamination designs and plate types, and select the most suitable one.  
2. According to the lamination design and plate type, carry out simulation calculation, and select the scheme with the least signal loss.  
3. Several different perforation structures were simulated to calculate their mutational impedance, and a scheme with the minimum mutational impedance was selected.  
4. The capacitor is hollowed out, and then the abrupt impedance generated by each hollowed out design scheme is simulated, and then the optimal scheme is selected. 

(this box should expand as you type)

	8
	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	9
	
1. Compare several different laminated designs, analyze the advantages and disadvantages of each design, and then select the most suitable one according to the actual needs.  
2. Select several plates commonly used in the market, and then calculate the corresponding media loss according to the data of each plate, and then select the appropriate plate according to the actual instrument functional requirements and price factors.  
3. Use impedance calculation simulation software Polar SI9000 to conduct simulation calculation of signal routing.  
4. Use HFSS software to optimize the design and model of a single through-hole structure, and then simulate and calculate its signal loss.  
5. Use Polar SI9000 simulation software to calculate capacitance impedance, and then use HFSS software to conduct layer processing and modeling simulation of capacitance, and get different signal loss curves.  
6. Use Altium Designer circuit design software to design the circuit.

(this box should expand as you type)
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	Location of research activity
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	11
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(this box should expand as you type)

	12
	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	13
	


(this box should expand as you type)



	14
	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☒

	
	
	YES
	☐

	15
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



(this box should expand as you type)



SECTION F: Scope of Research Activity
	1
	Will the research activity include:
	
YES
	
NO

	2
	Use of a questionnaire or similar research instrument?
	☐
	☒

	3
	Use of interviews?
	☐
	☒

	4
	Use of diaries?
	☐
	☒

	5
	Participant observation with their knowledge?
	☐
	☒

	6
	Participant observation without their knowledge?
	☐
	☒

	7
	Use of video or audio recording?
	☐
	☒

	8
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	9
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	10
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	11
	Investigation of participants involved in illegal activities?
	☐
	☒

	12
	Use of procedures that involve deception?
	☐
	☒

	13
	Administration of any substance, agent or placebo?
	☐
	☒

	14
	Working with live vertebrate animals?
	☐
	☒

	15
	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☐
	☒

	16
	Details of any other primary data collection method:



(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants
	1
	Who are the intended participants:
	
YES
	
NO

	2
	Students or staff at the University?
	☒
	☐

	3
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	4
	Vulnerable adults?
	☐
	☒

	5
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	6
	Prisoners?
	☐
	☒

	7
	Young offenders?
	☐
	☒

	8
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	9
	People engaged in illegal activities?
	☐
	☒

	10
	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	11
	Other – please indicate here:



(this box should expand as you type)
	
	




	12
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	13
	How many participants are expected?

	
3

(this box should expand as you type)

	14
	Who will the participants be?

	
My classmate 

(this box should expand as you type)

	15
	How will you identify the participants?
	
Adults with independent thinking

(this box should expand as you type)



	16
	Information for participants:
	
YES
	NO
	
N/A

	17
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	18
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	19
	Will you obtain written consent for participation?
	☐
	☐
	☒

	20
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	21
	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	22
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	23
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	24
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	25
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	26
	If NO to any of above questions, please give an explanation 

	27
	
(this box should expand as you type)



	28
	Information for participants:
	
YES
	NO
	
N/A

	29
	Will participants be paid?
	☒
	☐
	☐

	30
	Is specialist electrical or other equipment to be used with participants?
	☒
	☐
	☐

	31
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	32
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	33
	If YES to any question, please provide full details 

	34
	


(this box should expand as you type)



SECTION H: Anticipated Risks
	1
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	2
	Full risk assessment completed and appended? 

	Yes 
	☒

	
	
	No
	☐

	3
	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	4
	Risk to Participant:

Not familiar with the equipment
(this box should expand as you type)
	How will you mitigate the Risk to Participant
Give them time in advance to familiarize themselves with the equipment

(this box should expand as you type)

	5
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	6
	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to Investigator:

emotional distress

(this box should expand as you type)
	How will you mitigate the Risk to Investigator:

Try to provide time to relax

(this box should expand as you type)

	7
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to University:



(this box should expand as you type)
	How will you mitigate the Risk to University:



(this box should expand as you type)



	8
	Disclosure and Barring Service

	9
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	10
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐





SECTION I: Feedback, Consent and Confidentiality
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	
Provide feedback to participants after the experiment is over

(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	
Have a general understanding of the function before the participants experience the experiment.

(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	
Do not provide participants' personal information to outsiders
(this box should expand as you type)



SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	1
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	☐
	☒

	2
	If YES, provide a description of the data and explain why this data needs to be collected:

	
	
(this box should expand as you type)

	3
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☒

	4
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
	


(this box should expand as you type)



	5
	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	6
	Manual files (i.e. in paper form)?
	☐
	☒

	7
	University computers?
	☐
	☒

	8
	Private company computers?
	☐
	☒

	9
	Home or other personal computers?
	☒
	☐

	10
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	11
	“Cloud” storage or websites?
	☐
	☒

	12
	Other – specify:

	☐
	☒

	13
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
	

(this box should expand as you type)

	14
	All Data Storage

	15
	Will the research activity involve any of the following activities:
	YES
	NO

	16
	Electronic transfer of data in any form?
	☐
	☒

	17
	Sharing of data with others at the University?
	☐
	☒

	18
	Sharing of data with other organisations?
	☐
	☒

	19
	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	20
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	21
	Publication of data that might allow identification of individuals?
	☐
	☒

	22
	Use of data management system?
	☐
	☒

	23
	Data archiving?
	☒
	☐

	24
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
	


(this box should expand as you type)

	25
	List all who will have access to the data generated by the research activity:

	
	


(this box should expand as you type)

	26
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	


(this box should expand as you type)

	27
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	


(this box should expand as you type)

	28
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	


(this box should expand as you type)

	29
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	
	NO
	☐

	30
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	
	NO
	☐



SECTION K: Declaration
	31
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	Signature of applicant:
	郑懿
	Date:
29, Mar, 2022



For STUDENT Submissions:
	32
	Director of Studies/Supervisor:
	Tim Bashford
	Date:

	33
	Signature:
	

	



For STAFF Submissions:
	34
	Academic Director/ Assistant Dean:
	Kapilan Radhakrishnan
	Date:

	35
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☒
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☒
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.

	☒

	I have deleted the guidance notes before submitting the PG2 for consideration



