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Preparation of multiple layers. A first layer was prepared via ink-jet printing of the catalyst 

solution and surface polymerization of acetylene (standard conditions), and subsequently ‘doped’ 

with iodine. Then, an ethylene-vinylacetate copolymer (hot melt adhesive) was deposited from 

solution as an insulator layer. After drying, another polyacetylene layer was patterned by catalyst 

printing, and ‘doped’ with iodine (Figure S1). 

 

 
Figure S1. Three-layer circuit paths prepared via the catalyst ink-jet printing technique. The resistance 

was measured between the four different points (A, B, C, D):  RAB = 11.2 kΩ; RCD = 4.5 kΩ; 
RAC > 20 MΩ.  

 

Fabrication of the Key-Pad and Calculator. The 4×4 key pad was designed with Cadsoft Eagle 

4.01 software and printed on plain paper with the catalyst solution, followed by subsequent surface 

polymerization of acetylene and ‘doping’ with iodine. The logic circuit of the calculator consists of a 

microcontroller (Atmel ATmega16 TQFP) with a custom-programmed firmware that emulates the 

functions of a commercial pocket calculator. The polymer keypad was directly connected to 8 

“InputOutput” (IO) lines of the microcontroller, which scans the four keypad rows sequentially by a 

custom software algorithm that is able to handle key pad resistances in the ‘on’-state (corresponding 

key pressed) of up to 40 MΩ (typically, conductivity in the ‘on’-state of a circuit path was several 10 

kΩ for circuits printed on paper, and ca. 1 kΩ for circuits printed on transparency sheets; the latter 

increased to 2 kΩ after storing in air for 10 days). The circuit is powered by a 9V battery; the voltage 

is adjusted to 5.0V by a linear voltage regulator. An integrated chip-on-glass display was connected 

via an 8 bit bus to the microcontroller IO lines; a small beeper acknowledges keystrokes (Figure S2).  



 
 

Figure S2. Calculator with a 4×4 keypad generated via catalyst ink-jet printing. 

 

 

Table S1: Thickness and conductivity of polymer layers with different polymerization times 

Sample Polymerization 

Time (days) 

Thickness of the 

polyacetylene film 

(µm) 

Specific conductivity 

(after doping) 

1 1 9.5 6 

2 2 11 34 

3 3 17 48 

4 4 28 41 

 


