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1. Objectives of the visit 

The specific objectives for the initial phase of this collaborative project, entitled 

Chemical vapor deposition of perovskite thin films for functional devices, were: 

1. To design and construct a chemical vapor deposition (CVD) at UMC for the 

deposition of perovskite materials 

2. To demonstrate the deposition of a MAPbI3 perovskite thin film at a high 

deposition rate, improved uniformity and crystallinity 

3. To incorporate the optimized perovskite layer into a functional device 

4. To identify possible synergies between the Department of Physics and Astronomy 

at UWC and its counterpart at UMC and to explore student exchanges.  

 

2. Milestones Achieved 

Design and construction of CVD reactor: 

A thermal chemical vapor deposition (CVD) system was designed and constructed in 

Prof Guha’s laboratory that can be used to deposit a variety of thin films and 

nanostructures, by either vapor or chemical vapor deposition. The design of the system 
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Fig. 1: Schematic of the CVD reactor at UMC 

 

Deposition of perovskite thin films: 

Methyl-ammonium lead iodide (MAPbI3) perovskite films were successfully deposited 

using the above-mentioned system by a 2-step process. For the deposition of the lead 

iodide (PbI2) thin films (Step 1), lead (II) iodide powder in a ceramic boat was placed in 

the centre of the first zone and glass substrates were placed downstream at various 

distances away from PbI2 source, all mounted on a ceramic substrate holder. The first 

zone was subsequently ramped at 10 °C/min up to a nominal temperature of 400 °C, 

which is above the known sublimation temperature of PbI2. Nitrogen gas (N2) at a 

specific flow rate was used to transport the PbI2 vapours towards the substrates. The 
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The perovskite conversion of the PbI2 thin films (Step 2) was performed in the afore-

mentioned CVD system. Methyl ammonium iodide (MAI) salt was placed in a fresh 

ceramic boat at the optimized distance from PbI2 thin films. The temperature of the MAI 

boat was subsequently ramped at 10 °C/min up to a nominal temperature of 200 °C. 

The MAI vapours were transported towards the PbI2 thin films by a N2 flow. The 

conversion time amounted to 90 minutes, after which the samples were allowed to cool 

to room temperature in the reactor with N2 flow. A clear colour change was observed 

in the thin films from yellow to dark-brown or black (depending on the PbI2 thickness). 

UV/VIS measurements confirm the perovskite conversion with bang gap around 1.55 

eV. Furthermore, no PbI2 peaks were observed, which confirms full conversion. It must 

also be noted that these samples retained their dark colour in ambient conditions, 

which speaks to its improved stability, as opposed to solution-processed perovskites 

that change back to PbI2 
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Student involvement: 

I was privileged to work with talented post-doctoral and PhD students of Prof Guha on 
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Presentation: 

On January 31, 2019, I presented a 1-hour seminar entitled: “Hybrid perovskite thin 

films by sequential low-pressure vapor deposition in a single reactor” to an audience 

composed of mainly Condensed Matter Physicists. The main goal of the presentation 

was to communicate the versatility of chemical vapor deposition and the resultant 

stable thin films that it produces. The presentation was well received and provoked 

some interesting discussions afterwards. 

 

3. Value of the UM / UWC Exchange Program 

The exchange program allowed for an active cooperation between the groups at UWC 

(with expertise in CVD and structural properties) and UMC (with expertise in device 

manufacturing and opto-electronic properties). The UMC group now have capability to 

produce thin films and nanostructures on-site. The UWC group has gained insight into 

the device manufacturing and performance monitoring systems required, for which 

funding will be sourced to setup similar facilitates at UWC. This synergy will aid in the 

investigation into the relationship between the chemical and morphological structures 

of perovskite materials, the processing conditions of the device, and their 

optoelectronic properties. Through this exchange, I also gained access to state-of-the-

art equipment and expertise and engaged with world-renowned researchers with 

expertise ranging from Condensed Matter Physics and Astronomy to Physics Education. 

As in my case, this program will have a definite positive impact on the intellectual 

development and career advancement of both young and established researchers.  

 

4. Challenges and Suggestions 

The planning and preparation of this visit was perfect and for that, I commend the 

International Relations Office of UWC and the Office of the President of UM. 
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