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Figure S1. The x-section of microheaters on two textured substrates under the SEM: a. square texture. b. 
parallel straight texture. 

 

 

Figure S2. Real-time temperature and voltage profile of microheater. 

Figure S2 shows the voltage and temperature versus time curves for the novel liquid metal 
microheater with and without side exhaust channel and a conventional microheater without a 
texture structure (channel width: 400 µm). From the figure, we can see that the performance of 
the microheater can be improved with or without the side exhaust channels, but the presence 
of the exhaust channel makes the performance improvement better. 



 

Figure S3. Three-dimensional electro-thermo-mechanical steady simulation results of microheaters. a. 
potential distribution on the microheater. b. temperature field distribution on the microheater. c. volume 
changes in microheaters due to thermal expansion of PDMS d. stress distribution on microheaters 

Figure S3 illustrates the results of an electro-thermo-mechanical steady-state simulation of 
the heating process of a section of PDMS filled with liquid metal. Figures S3 a-d show the 
potential distribution, temperature distribution, PDMS volume change, and stress distribution 
on the PDMS surface after the system reaches the steady state, respectively. From the 
simulation results, it can be seen that the PDMS shows an obvious thermal expansion 
phenomenon when it reaches a high temperature of nearly 300 ℃, and the stress at the interface 
location between the PDMS and the liquid metal is large, which is very easy to cause damage 
to the chip. 


