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1. Temperature controller  

Detailed views of the front, rear and interior parts of the temperature controller (TC) are shown in Fig. 

S1. On the front wall of the TC, an On/Off switch, a setting lever, a start button, an alarm buzzer, a 12-V DC 

input / output and an RS-232C interface are positioned. On the rear wall of the TC, there are a reference 

temperature sensor and connectors for three thermocouples and three film heaters. In the interior of the TC, 

electronic control boards for components such as a microprocessor and a four-line LCD are placed.  
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Fig. S1 The front, rear, and interior views of the temperature controller with a detailed functional 

description.  

 

2. Film heater 

Flexible film heaters of three different power grades (1.5–3.4 W, 300 μm thick) were fabricated with 

polyimide Kapton film over which resistor lines were wound. Film heaters of 1.5 W, 2.6 W and 3.4 W were 

used for the heating of the annealing, the denaturation and the extension parts, respectively (Fig. S2 (a)). A plan 

view of the heater design was shown in Fig. S2 (b). The holes inside the film heaters were made to fix the 

aluminum blocks and the PEEK block with fixing screws. Each film heater was attached on the bottom of each 

aluminum block with double-side adhesive tape.   

         

(a)                                  (b) 

Fig. S2 The film heaters: (a) The fabricated film heaters of three different power grades, and (b) the 

geometry of design. 
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