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1. Abstract and Introduction

Self-immolative poly(phthalaldehyde) 

(PPHA) is a desirable polymer for transient 

devices. It can be rapidly depolymerized into its 

monomer form with an acid trigger [1]. Addition 

of low freezing point additive can maintain the 

liquid states of the monomer so that it can be 

absorbed into ambient to achieve disappearing 

purpose. Visible light triggered decomposition of 

PPHA using photosensitizer is desirable because 

of the ability to harvesting nature light. A photo-

activated sensitizer could generate strong acids 

through photo electron transfer reaction (PET) 

with a photo acid generator (PAG) when 

absorbing at near UV wavelength. However, it 

can be problematic to work with a photosensitive 

polymer in normal environment due to the 

sensitivity of sensitizers to the ambient lighting. 

The goal of this project is to design a bilayer 

structure in which the photosensitive layer is 

spray coated onto the non-photosensitive PPHA 

substrate. Upon photo activation of the 

photosensitive layer, free acids generated from 

PET reaction can penetrate into the non-

photosensitive layer and consequently results in 

the liquid state depolymerized products. 

Fabrication of transient devices this way could 
result in easier fabrication process, lower 

fabrication cost, and more convenient storage of 

final products.  

2. Experimental details

2.1 Poly(phthalaldehyde) on 

photosensitive film  

Formulations of PPHA and the photo package 

which consisted in Rhodorsil FABA as the PAG, 

Anthracene as the photo sensitizer and BMP as 

the plasticizer were mixed. A second set of 

formulations containing only the photo package 

but different BMP: PAG ratio where mixed as 

well. These formulations where later spray coated 

onto a non-photosensitive PPHA substrate and 

exposed to UV light with a dosage of 1280 

mJ/cm2. 

Fig. 1: Chemical structures of (a) 

poly(phthalaldehyde), (b) Rhodorsil FABA, (c) 

Anthracene, and (d) BMP 

2.2 Determination of diffusion length of 

photo-catalyst. 



 

Several formulations for the photosensitive layer 

were mixed. These formulations contained PAG, 

Anthracene, BMP, and THF as the solvent. Non-

photosensitive PPHA films were casted on a 

quartz wafer. The photosensitive formulations 

were spray coated onto the PPHA substrate and 

later exposed with a dosage of 200 mJ/cm2.  Each 

substrate had a different waiting time before 

developing in methanol. These wafers were later 

taken to the clean room and their thickness was 

recorded using a profilometer. 

 

3. Results and Discussion 

 

3.1 Poly(phthalaldehyde) on 

photosensitive film 

 
The spray coated films were qualitatively 

analyzed to determine the effect of adding 

poly(phtalaldehyde) on the photosensitized layer. 

After exposure, the bilayer films containing the 

polymer on the photosensitized layer seemed to 

have crystallized minutes after being exposed 

which could be due to side reactions. The films 

that were spray coated with only the photo 

package were able to depolymerize completely 

and didn’t crystallize. It was also observed that 

the increasing BMP: PAG ratio influenced the 

rate of depolymerization. 

 

3.2 Diffusion length of the photo-catalyst 
 

 
Figure 2. Penetration depth of the photo-catalyst 

 

It was expected for the thickness of the films to 

decrease for films with longer waiting times. 

Figure 2 shows the how the penetration depth of 

the acid increased within time with a rate of 70 

nm/sec.  

 

4. Conclusions and Future work 

 

Increasing the BMP:PAG ratio on 

photosensitized layer results in faster 

decomposition and delayed crystallization. A 

two-layer sensitization of poly(phthalaldehyde) 

was achieved using a spray coating method 

causing the decomposition and complete 

disappearance of the film. 

 

For future work, it is desired to include 

poly(phthalaldehyde) into the photosensitized 

layer and optimize the concentration of each of 

the additives. 
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