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Background 

 

 

 

Design a low cost and less complex DC to DC converter 
circuit by: 

q  Using TFT technology with ZnO Transistors 

q  Implementing MPPT Algorithm to achieve maximum 
DC output 

Technology 

Results  
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Solar Inverter on Glass – DC to DC Converter 

Challenges 

q  Use the specific devices from Lab  

q  Trade off  design principle: less complex and more 
reliable function  

q  Limitation from Microelectronic Processing  

Application 
Visibly transparent photovoltaic devices can open photovoltaic applications in many areas, such as building-integrated photovoltaic or integrated photovoltaic chargers for portable 
electronics. 

Figure 12: Schematic of VTPD [1] 

Figure 1a: Device schematic Figure 2: I –V characteristics of a Ag–
ZnO Schottky diode [3] 

Figure 5: System Block Diagram  

Our design is a microprocessor controlled DC-DC step 
up converter used by on-glass solar cell 

Figure 6: Full Circuit Diagram  

The full circuit have several parts, including Solar Simulator, Two-
stage Converter, Current Sensor and Pulse Width Modulator. 

Figure 7: Pin Diagram of PIC12F683  

The design of the system requires a function generator 
which can vary the pulse width on a square wave and 
control the duty cycle. This signal will go to the power 
MOSFET of the DC/DC converter, which will allow the 
system to run at the maximum power point. 

Figure 8: Step-Up voltage level of every stage converter  

Use the Pulse Width Modulation (PWM), change the duty cycle 
of clock signal which control the TFTs, we are able to 
modulation the output voltage level   

Figure 10: Control flow-process diagram 

Figure 9: MOSFET and Diode we 
are used to build the module[1][2]  

Goal 

Solar energy is the earth’s most abundant energy resource. Despite the fact that solar energy supplied 0.85% of worldwide energy needs in 2013, global incentives are driving the solar 
energy development exponentially, allowing for a far higher solar energy contribution in the near future. Most of the solar technologies available today either offer high efficiency at a high 
cost, or low efficiency at a low cost. Micro-inverters are now being used rather than less efficient centralized inverters. Photovoltaic systems can further be made more affordable by 
implementing Zinc Oxide (ZnO) transistors and Thin Film Transistor Technology (TFT) to make solar PV systems more attractive to consumers and the renewable energy of choice. 

“ I’d put money on the Sun and Solar Energy, what a source of Power! I hope we don’t have to wait until oil and coal run out, before we tackle that. ” 
– Thomas Edison 

Figure 13: TFT on flexible material 

Figure 1b: Electrical 
characteristics of the ZnO TFT.[2] 

Figure 4: Solar PV modules connected in parallel and micro inverter connection diagram 

When the microprocessor is attached to the circuit it will output a PWM signal which will allow the output 
power to be boosted like we intended. Also the Duty Cycle of the PWM signal will sweep between its upper and 
lower limits in order to find where the maximum value is. So the whole  system  does have the  function  of  
applying  stable  voltage  out put, and it shows that the  whole  circuit  can  be  built  with  the  ZnO  TFTs and  
Diode .  

Advantages of ZnO TFT: 
•  High mobility 
•  High electron saturation velocity 
•  True device-based FET sensor 
•  Exposed ZnO thin film channel 

serves as the sensing area 
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Figure 11: Semi-flexible solar panel 


