INSTITUTE OF NANO OPTOELECTRONICS
RESEARCH AND TECHNOLOGY (INOR)
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Standard Operating Procedure and Risk Assessment


	GENERAL INFORMATION

	Student’s Name: your name
	Email: user@usm.my
Phone Number: xx-xxxxxxxxx

	Date Authorised: 8 July 2025
	Document ID: 

	PROCESS, EQUIPMENT, AREA

	
Process Name: Lithography Process: Mask Making
Equipment Used: Maskless Lithography, Optical Microscope, Acid Bench, and Photoresist Bench Apparatus such as beakers, measuring cylinders, tweezers, stopwatch, clean room wipes, etc.
Location/Laboratory: Yellow Room, INOR Laboratory

	Reference documents: 
· AZ351B SDS
· Chrome Etchant 18 SDS
· Remover 100 SDS

	Condition of Use: 
 Yellow Room
1. Equipment conditions: 
1.1. Make sure all the equipment required is available and operational.
1.2. Check that the Acid Bench and Photoresist Bench are available and operational (exhaust via tissue test, tap water, DI water).
1.3. The fan/exhaust of the Photoresist Bench shall not be turned off by any processor.
2. Wear appropriate PPE: 
2.1   Enclosed shoes
2.2   Disposable nitrile gloves
2.3   Lab Smock
3. Hazardous substance management:
Dispose of chemicals in accordance with lab safety policies:
▪ Place all waste and contaminated materials in their appropriate waste containers (for both solid and aqueous substances).
▪ Clear spills as soon as possible.
▪ Avoid clutter, and dispose of unwanted materials as soon as possible.
▪ After use, ensure that the benches are left in a safe, dry, clean and ready state so that the next user may be able to use it immediately.

	Competency Requirements: 
INOR Lab Safety Training/

Refer to the chemical SDS for reference/





	STANDARD OPERATING PROCEDURE

	1. 
	Process Purpose: To directly write and transfer the desired pattern onto the sample without using a physical mask.


	2. 
	Emergency Measures:
In any emergency, make your process and equipment safe if possible:
a. Turn off any running water (DI or town).
b. Lower the sash of the Photoresist Bench and Acid Bench.
c. Leave a label in the vicinity with your name, date, contact, process name and chemical used.
d. Evacuate area immediately.
e. Inform INOR Lab staff, equipment owner and leave your return contact details.
f. Re-enter area only when authorised by staff and re-start equipment only when authorised by an equipment owner.

	3. 
	Safety Information:
Operators MUST wear PPE as listed in “Condition of Use.”
Skin exposure

1. AZ351B
· Remove contaminated clothing immediately. Wash affected area with soap and plenty of water for at least 15 minutes. Seek medical attention if irritation persists.
2. Chrome Etchant 18
· Flush affected skin immediately with copious amounts of water for at least 15 minutes. Remove contaminated clothing. Seek medical attention immediately even if no symptoms appear (risk of delayed tissue damage).
3. Remover 100
· Immediately wash skin with plenty of soap and water. Remove contaminated clothing and wash before reuse. If irritation or redness persists, seek medical advice.

Eye exposure
1. AZ351B
· Rinse cautiously with water for several minutes. Remove contact lenses if present and easy to do. Continue rinsing for at least 15 minutes. Seek medical attention immediately.
2. Chrome Etchant 18
· Immediately flush eyes with plenty of water for at least 15 minutes, holding eyelids open. Seek medical attention immediately.
3. Remover 100
· Rinse thoroughly with water for at least 15 minutes, keeping eyelids open. Remove contact lenses if possible. Seek immediate medical attention.
Ingestion
1. AZ351B
· Do NOT induce vomiting. Rinse mouth thoroughly with water. Seek medical attention immediately.
2. Chrome Etchant 18
· Do NOT induce vomiting. Rinse mouth thoroughly with water. Give water to dilute if the victim is conscious. Seek medical attention immediately due to risk of corrosive damage.
3. Remover 100
· Do NOT induce vomiting due to risk of aspiration into lungs. Rinse mouth thoroughly with water. Get medical help immediately.

Inhalation of vapours

1. AZ351B
· Move the affected person to fresh air. Keep at rest in a position comfortable for breathing. Seek medical attention if symptoms such as dizziness or breathing difficulty occur.
2. Chrome Etchant 18
· Remove the affected person to fresh air immediately. If coughing or difficulty breathing occurs, administer oxygen if trained to do so and seek urgent medical care.
3. Remover 100
· Move victim to fresh air and keep at rest in a comfortable position. If symptoms such as dizziness, nausea, or breathing difficulty occur, seek medical attention immediately.

First Aid
1. AZ351B
· Provide supportive care. Treat symptomatically. Ensure access to eyewash stations and safety showers in work areas.
2. Chrome Etchant 18
· Treat as chemical burn. Provide immediate medical care. Maintain access to neutralizing agents, eyewash stations, and safety showers.
3. Remover 100
· Provide symptomatic treatment. Ensure good ventilation in working areas. Maintain access to spill kits, eyewash stations, and safety showers.


	4. 
	Required Consumables: 
· Precoated Soda Lime Glass (Cr and photoresist AZ 1518B )
· AZ351B
· Chrome Etchant 18
· Remover 100
· DI water
· Clean Room Wipes
· Clean Room Tissues
· Nitrile Glove


	5. 
	Required Equipment: 
· Maskless Lithography
· Optical Microscope
· Photoresist Bench
· Acid Bench
· Stopwatch
· Beakers
· Measuring Cylinders
· Tweezer


	6. 
	Preparation:
a. Check that the benches are available, on and operational (exhaust (i.e. tissue test), tap water, DI water).
b. Wear required PPE as outlined in “Conditions of Use.”
c. Make sure all the equipment required (beakers, tweezers, chemicals, etc) is available and operational.
d. Make sure to label the beaker properly and clearly. Put contact name and phone number of the process owner in front of the benches.


	7. 
	Process Description:
a. Switch on Maskless Lithography and Optical Microscope (follow SOP of the equipment).
b. Turn on Photoresist Bench and Acid Bench service and light.
c. Prepare chemicals needed. Mixing AZ351B:DI water (1:4) in beaker. Prepare Chrome Etchant 18 and Remover 100 in separate beakers.
d. Mask making via Maskless Lithography. Process duration is depending on design.
e. Develop the sample in AZ351B:DI for 60s in Photoresist Bench. Rinse with DI water for 60s and N2 dry.
f. Check the design on sample under Optical Microscope.
g. If the design is acceptable, dip in Chrome Etchant 18 for 60s. Rinse with DI water for 60s and N2 dry.
h. Check the design on sample under Optical Microscope.
i. If the design is acceptable, dip in Remover 100 for 60s. Rinse with DI water for 60s and N2 dry.
j. Check the design on sample under Optical Microscope.



	8. 
	Finishing Procedure:
a. Rinse and clean all beakers and containers with DI water. Put the beakers and containers to the designed storage space inside laboratory to avoid cross-contamination.
b. Use water squeegee (scraper) to clean the benches surface.
c. Switch off the benches light and pull down sash.
d. Switch off the Maskless Lithography and Optical Microscope.


	9. 
	Process Control:
a. Wear required PPE when handling beakers and samples. 
b. Use tissue test to check the fume cabinet is functional. 


	10. 
	Storage:
a. All volumes of chemicals are to be stored in their designated chemical cabinets.
b. Beakers and PPE: return to respective storage areas.







	IDENTIFY HAZARDS

	Biological material///


	High pressure gases/fluids///

	Noise///

	Temperature-Heat///


	Chemicals///

	Implosion///

	Powered vehicle///

	Temperature-Cold///


	Electrical///

	Magnetic fields (strong)///

	Radiation///

	Vibration///


	Environmental///

	Manual handling/ Ergonomic///

	Sharps/sharp edges///

	Fire/Explosion///


	Gravity///

	Moving parts (crush entanglement)///

	Slips, trips and falls///

	Other///


	Hazardous material///

	Nanomaterial///

	stored kinetic energy///

	








	CONTROL THE RISKS

	
	
	
	
	
	
	

	No.
	Hazardous Substance(s)/Task
	Hazards
	Harmful Scenarios
	Existing Controls
	Risk Rating
(With Control)
	Is This Reasonably Practicable
Y/N?

	
	
	
	
	
	Severity
	Likelihood
	Risk Rating
	

	1.
	Chemical name: 
AZ351B (Photoresist Developer)
	Chemicals: AZ351B (Photoresist Developer)

Hazardous materials/ Explosive: Yes

Risk of explosion with: exposed to ignition source


	- Inhalation of vapors
- Skin/eye contact causing irritation
- Ingestion
- Chronic exposure risks
- Fire/explosion if exposed to ignition source
- Aggravation of pre-existing respiratory conditions
	· Use in Photoresist Bench
· PPE: gloves, goggles, smock
· Store away from heat sources- MSDS reviewed
· Fire extinguisher nearby
	3
	3
	2
	Y

	
	Incompatible chemicals mixing:

	
	
	
	
	
	
	

	2.
	Chemical name: Chrome Etchant 18 (Etchant)
	Chemicals: Chrome Etchant 18

- Corrosive
- Strong oxidizer
- Toxic fumes
	- Inhalation of vapors causing respiratory irritation
- Skin/eye burns on contact
- Ingestion leading to severe internal damage
- Mixing with incompatible substances (e.g., organics, reducing agents) causing violent reaction
- Chronic exposure causing dermatitis
	· Use in Acid Bench
· PPE: acid-resistant gloves, goggles, face shield, smock
· Store in corrosive cabinet- Spill kit and neutralizer ready
	3
	3
	2
	Y

	
	Incompatible chemicals mixing:

	
	
	
	
	
	
	

	3.
	Chemical name:
Remover 100
	Chemicals: Remover 100

- Flammable
- Toxic
- Irritant
	- Inhalation of solvent vapors causing dizziness, nausea, headache
- Skin contact leading to dermatitis or chemical burns
- Fire risk near ignition source
- Chronic exposure possibly causing organ/reproductive toxicity
	· Use in fume hood
· PPE: nitrile gloves, goggles, face shield, smock 
· Store in flammable cabinet
· Proper waste disposal- MSDS reviewed
	3
	3
	2
	Y

	
	Incompatible chemicals mixing:

	Explosion
	
	
	
	
	
	

	
	Chemicals Spill and transport from storage cabinet
	Chemicals
	
	
	
	
	
	

	
	Autoclave/ oven
	Heat

	
	
	
	
	
	

	
	High pressure gas
	Heat, chemicals

	
	
	
	
	
	



	APPROVAL

	Student’s  Name: RAHIL IZZATI MOHD ASRI

	Supervisor’s Name:

	Signature:



	Date:


	Signature:
	Date:

	INOR Lab Safety Officer:

	INOR Lab Coordinator/ INOR Lab Committee Chairman:

	Signature:



	Date:
	Signature:
	Date:





	APPENDIX: RISK RATING METHODOLOGY AND MATRIX


Risk Assessment Methodology
The risk level is determined by evaluating:	
· Likelihood (L): Probability of the hazard occurring.
· Severity (S): Impact if the hazard occurs.
· Risk Rating(RR) = Likelihood × Severity
Severity Rating (S)

Risk Rating Matrix

	Severity ↓ Likelihood →
	1 - Rare
	2 - Unlikely
	3 - Possible
	4 - Likely
	5 - Almost Certain

	5 - Catastrophic
	Medium
	High
	Very High
	Very High
	Very High

	4 - Major
	Medium
	High
	High
	Very High
	Very High

	3 - Moderate
	Low
	Medium
	High
	High
	Very High

	2 - Minor
	Low
	Low
	Medium
	Medium
	High

	1 - Negligible
	Low
	Low
	Low
	Low
	Medium


	Rating
	Description

	1
	Negligible (no injury, no damage)

	2
	Minor (first aid case, minor damage)

	3
	Moderate (medical treatment needed)

	4
	Major (severe injury, lab shutdown)

	5
	Catastrophic (death, permanent loss)


           



		
                               

	Risk Level
	Description
	Action Required

	Low
	Acceptable risk
	Routine controls sufficient.

	Medium
	Requires review
	Improve controls where practical.

	High
	Significant risk
	Must implement risk controls and increase supervision.

	Very High
	Unacceptable risk
	Stop work immediately; implement strict controls before resuming.


Likelihood Rating (L)
Risk Level and Action Plan

	Rating
	Description

	1
	Rare (once in >5 years)

	2
	Unlikely (once every 2–5 years)

	3
	Possible (annually)

	4
	Likely (monthly or every few months)

	5
	Almost Certain (weekly or more frequent)



