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Dry-Etch CYCLOTENE(Dry-Etch BCB)

Standard Operating Procedure

Zhiqi  He


The following procedure may be used to create a planar protective layer for

passivation or chemical resistance. Thin-film coatings of 1.0 (m to 26 (m are

achievable in a single spin-coating. Following planarization, plasma based etch

can be applied for features definition. BCB stands for B-staged 

bisbenzocyclobutene.

1.0 Material Requirements: 

1.1 Equipment needed for process:

1. Photoresist bottle and cap

2. Pipettes

3. Tweezers

4. PR spin coater ( including chuck and handles)

5. Nitrogen oven

6. PlasmaTherm RIE

1.2 Chemicals needed for process:

1. CYCLOTENE Advanced Electronics Resins

2. adhesion promoter of CYCLOTENE Advanced Electronics Resins

1.2.1 Hazards associated with chemicals:



Eyes: May cause moderate irritation with corneal injury. Vapors 

may irritate eyes.

Skin: Prolonged or repeated exposure may cause skin irritation,

even a burn. May cause drying or flaking of skin. Has caused

allergic skin reactions in humans. A single prolonged exposure is 

not likely to result in the material being absorbed through skin in

harmful amounts.

Ingestion: Single dose oral toxicity is considered to be low. Small

Amounts swallowed incidental to normal handling operations are 

not likely to cause injury; swallowing amounts larger than that may 

cause injury. If aspirated (liquid enters the lung), may cause lung 

damage or even death due to chemical pneumonia.

Inhalation: Excessive vapor concentrations are attainable and 

could be hazardous on single exposure. Excessive exposure may 

cause  irritation to upper respiratory tract and lungs. Signs and 

symptoms of excessive exposure may be anesthetic or narcotic 

effects.

Systemic ( other target organ) effects: Excessive exposure may

 cause irritation to upper respiratory  tract and lungs. Repeated 

excessive exposures may cause central nervous system depression 

and blood effects. Signs and symptoms of excessive exposure may 

be anesthetic or narcotic effects. Contains a substance  which, in 

animals, has been shown to cause liver, lung, adrenal and central 

nervous system effects.

1.3 Engineering controls:


Provide general and/or local exhaust ventilation to control airborne levels below the exposure guidelines. Use only with adequate ventilation.

1.4 Protective equipment needed:


Eye/Face Protection: Use chemical goggles. If vapor causes eye

discomfort, use a full-face respirator.



Protective Clothing or Equipment: Normal clean room attire. Remove

contaminated clothing immediately, wash skin area with soap and water.

2.0 Procedure:

    2.1 Surface Preparation

2.1.1 Before using the PR bottle, clean it with the standard cleaning procedure. Then following above safety precaution, pour CYCLOTENE into PR bottle in the solvent bench.

2.1.2 Put the wafer on the center of the chuck of the spinner. Press Vacuum on the front panel of the spinner. Push Start and spray acetone and spray acetone and IPA to clean the wafer, 15 sec each. Allow wafer to spin at 4000PRM for 30 seconds to evaporate solvent.

     2.2. Coating

2.2.1 Set spinner for process conditions. For Adhesion Promoter, dispense 2ml at 500RPM and spin for 20-30 seconds at 2000-3000RPM. 

2.2.2 Begin rotating the wafer at slow speed (50-100RPM) and dynamically dispense 2ml  dry-etch CYCLOTENE onto the center of the wafer. Then spread at 500RPM for 6-10 seconds and finally Spin at high speed (1000-5000RPM) for 20-30 seconds. The Typical Cured Thickness of Film versus spin rate is summarized below 

Table 1. Typical Cured Thickness ((m) of Films made of Dry-Etch CYCLOTENE Advanced Electronics Resins

Spin Speed (RPM)
CYCLOTENE

3022-35
CYCLOTENE

3022-46
CYCLOTENE

3022-57
CYCLOTENE

3022-63

1000
2.4
5.8
15.6
26

2000
1.7
3.8
9.3
16

3000
1.3
3.0
7.3
13

4000
1.1
2.6
6.3
11

5000
1.0
2.4
5.7
9.5

2.2.3 Edge Bead Removal: Decrease the wafer speed to 600-1000RPM and 

dispense a backside solvent (e.g. T1100, cyclopentanone  or xylene) for 5-10 seconds to remove any contamination from the backside and to remove the polymer which has formed at the edge. Increase the speed to 1500RPM to dry the backside of the wafer.

2.3 Thermal Curing

2.3.1 The curing need to be done in either vacuum oven or  nitrogen flow oven. 

2.3.2 Hardcure takes several hours the temperature profile is listed below:

· 5 min ramp to 50(C, 5 min soak;

· 15 min ramp to 100(C, 15 min soak;

· 15 min ramp to 150(C, 15 min soak;

· 60 min ramp to 250(C, 60 min soak;

· natural cool down.

2.4 Plasma Etching

2.4.1 The plasma conditions used to dry-etch CYCLOTENE film are CF4 mixed with O2. The absolute etch rate is a function of gas composition (e.g. CF4 to O2 ratio), system power, and chamber pressure.

2.4.2 One condition we used in EML is : 

·   CF4 flow rate 150sccm;

·   O2 flow rate 60 sccm;

·   RF power 800 watt;

·   Chamber pressure 100mtorr.

3.0 Storage:

Use of non-sparking or explosion proof equipment maybe necessary, depending upon the type of operation. Minimize sources of ignition, such as static buildup, heat, spark or flame.  Storage requirement: Room temperature for 1 year.

4.0 Waste Products:

After the coating, discard properly the pipettes in the trash container of the spinner.

5.0 Accident Procedures: (Found in the MSDS)

5.1
Contact (include a subsection for each component chemical)

5.1.1 Skin: wash off in flowing water or shower

5.1.2 Eyes: Irrigate with flowing water immediately and continuously 

for 15 minutes. Consult medical personnel.

5.1.3 Inhalation: Remove to fresh air. If not breathing, give artifical

 respiration. If breathing is difficult, oxygen should be 

administered by qualified personnel. Call a physician or transport 

to a medical facility.

5.1.4 Ingestion: Do not induce vomiting. Call a physician and/or 

emergency facility immediately.

5.2        Spill:
Evacuate and keep personnel upwind. Clean up should be done 
according to MSDS data sheet by authorized and qualified 

personnel ONLY.
5.3        Fire:
Wear positive-pressure self-contained breathing apparatus (SCBA) 

and protective clothing ( includes fire fighting helmet, coat, pants, 
boots, and gloves).


Hazardous Combustion Products: Under fire conditions polymers decompse. The smoke may contain polymer fragments of varying compositions in addition to unidentified toxic and/or irritating compounds. 

 
Extinguishing Media: Water fog or fine spray, CO2, dry chemical, foam.


Media To Be Avoided: Do not use direct water stream.

Report all accidents (injuries, spills, fires) to the SSEL manager or other SSEL staff.   For emergencies during non-business hours, call the SSEL Emergency Response Team at (734) 764-4127 or the Dept. of Public Safety at (734) 763-1311.

