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Abstract. In the paper it is presented a serial parallel converter on 8 bit using a movement 

register with parallel output. The scheme created in Xilinx and implemented on a development 

board Nexis4DDr. The scheme contains two 4 bit counters and two registers schematically 

made and a frequency divider created in VHDL. The aimed sequence tact is obtained by 

dividing the tact frequency of 100MHz from the development board with the help of a divider 

circuit that allows the soft setup of the necessary frequency.  The entering signal is brought to 

the serial input of a movement register, starting with the less significant bit. From the 

movement register the byte is transferred to the output register. The transfer between the two 

blocks is made in the moment when the 4 bits counter reaches 7 (moment which represents the 

closure of taking a bite) sequence which commands through a gate AND-NOT with three 

entrances, the command signal of the output data transfer. The output sequence can be 

memorized through a memorizing circuit or can be used for the command of a physical circuit.  

The H→L transition of the synchronizing signal, signal which is obtained also from the tact 

signal with the help of another 4 bit counter, determines the beginning of the conversion 

process. The circuit can function in a continuous way (without any reset circuit) or depending 

on the application it can be connected to a circuit which provides a command signal to obtain 

the reset signal of the implemented scheme. 

1.  Introduction 

The most widespread shift registers application is the data conversion from parallel format in serial 

format and also the restoration through conversion of series data in parallel format to process or 

display them. A shift register is a register of n bits with the possibility of moving the stored data in it 

with one position of 1 bit at each clock impulse.[1] The series parallel convertor was designed using 

the developing software package Xilinx ISE, it’s implementation being made on the reprogrammable 

structure FPGA of Nexis4DDR type.[2] 

The probable logic circuits FPGA are probable logic gate arrays in the electric field. The circuit 

contains a big number of probable logic blocks (CLB) arranged in a probable connection web, 

surrounded by I/O blocks which are also probable.   

With these types of circuits logic functions of great complexity can be obtained using both 

electronic schemes and codes which are written in hardware description language VHDL, Verilog or 

ABEL. 

The software is essential for the efficient usage of the probable logic devices. The series of 

programs Integrated Software Environment of the Xilinx firm represents an integrated development 

environment for the designing of the digital systems with the help of FPGA. 

The usage of programmable circuits brings a series of advantages in comparison to the usage of 

classic integrated circuits, among which a few are reminded:  
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- Reducing the size and power dissipation; 

- Improving speed performance; 

- Ease of debugging faulty systems; 

- Decreasing the failure rate and the price of the printed circuit;[3] 

- Updating and improving the implemented function by reprogramming, without any hardware change. 

2.  Problem Formulation 

In this paper it is presented a series - parallel convertor on 8 bits using a shift register with parallel 

output.  

The series-parallel conversion implies a data transfer from the source to destination, transfer which 

means using three command signals (Figure 1): 

                                       
Figure 1. Block simplified scheme of the convertor 

 

The clock signal (clock), the data series signal (SDATA) and the timing signal (SYNC). The clock 

signal gives the time reference needed for the transfer, defining the time period in which 1 bit is 

transferred. The desired frequency is obtained by dividing the frequency on the main circuit (100MHz) 

through a dividing circuit which allows the soft setting of the output frequency.   

The data signal represents the input size for the serial - parallel convertor. (Figure 2) 

 
Figure 2. Temporal diagram for the parallel-series conversion   

 

The beginning and ending of a byte is ordered by BIT_L which is obtained at the output of the 4 

bits’ number and which orders the data transfer from the shifting register to the parallel register. The 

data is transmitted starting with the most significant bit. The 32 temporal divisions are determined 

with the help of the synchronizing input.  
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The timing signal gives the time reference for defining the data format, for example the beginning 

of a byte or of a word from the series data row. [4] 

The series - parallel conversion is realized through two shift registers. The data transfer between 

the registers is ordered by a counter of 4 bits which provides the transfer impulse through an 

identification circuit of number 7. [5] The convertor’s structure contains a second counter which 

allows the determination of the temporal division number of the 8 bits section. The convertor’s scheme 

realized in Xilinx is presented in Figure 3.[6] 

The byte from the convertor’s output is used for the transistors’ command from the bridge inverter 

of a frequency convertor.[7] 

To obtain a signal with an output frequency of 1KHz it is necessary a clock signal with a frequency 

of 8 KHz. This signal is obtained at the DIV1 divisor’s output which divides the clock frequency of 

the Nexis 4 DDR module to 6250. The DIV1 divisor’s output commands both the counters as well as 

the shift registers from the convertor’s structure.  

The data sequence is brought with a frequency of 4 KHz which is obtained at the DIV 2 divisor’s 

output; this frequency results from the division of the clock frequency to 12500. 

The timing signal is brought at the counter’s input and determines the beginning of the counting 

process.  

The command signal for data transfer between the registers is obtained by the first 4 bit counter. 

The least important 3 bits of the counter are brought at the entrance of a NAND gate with three inputs; 

its exit is brought through an inverter of the command pin of the data transfer in the output register.  

The RCO output of the number commands the functioning validity of the next number. The most 

significant bit from the first counter together with the second one are used for the elaboration of the 

command sequence of the frequency phase convertor’s transistors, as it can be observed in Figure 3.   

           
 

Figure 3. The series - parallel convertor’s scheme realized in Xilinx 
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The structure of a counter (Figure 4) was realized under the form of a schematic file in Xilinx 

starting from the structure of a 74163 counter. 

The parallel inputs are connected to the mass and the validation and reset inputs are connected to1 

logic. The tact impulse for counting is received from the DIV1 divider with an output frequency of 8 

KHz and the charging input is brought from the synchronizing signal through an inverting device. The 

outputs of the number allow obtaining the transfer command given in the parallel register and at the 

output.  

 

            

 
 

Figure 4. The structure of the counter designed in Xilinx 

 

Also the structures of the shift register and of the parallel register were realized starting from the 

structure IC74164 (Figure 5) and 74377 (Figure 6). 

The shifting register (Figure 5) contains 8 bi-stables of Delay type. The input data brought in a 

series are transferred in the parallel register at the end of 8 tact impulses. Once with the data transfer in 

the parallel register the serial acquisition of a new bite can begin.  

The parallel register (Figure 6) has in its structure mainly 8 bi-stables of Delay type. This block 

receives the transfer command from BIT-L in the moment when the counter reaches number 7, 

transferring the output data in parallel format.       

At each made block the independent functioning was checked using Nexis 4 DDR.  

Finally the parallel series convertor scheme was implemented and it was verified it’s functioning.  
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Figure 5. The structure of the shift register designed in Xilinx 

 

 

 
 

Figure 6. The structure of the parallel register designed in Xilinx 

 

The output obtained signals go to the entrance of an phase inverter block with 4 IGBT transistors 

(Figure 7).[8] 

The signals are brought at an optocoupler galvanic separation circuit through a MOS inverting. [9] 

For the optocouplers command are used transistors (Ta1…Td1) to raise the required current for the 

input commands of the octocouplers. At the octocouplers’ exit another group of transistors is used 

(Ta2, Ta3…Td2, Td3) for the command both in current as well as in the polarity of the IGBT 
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(T1…T4) transistors.[10]  The IGBT transistors order the primary of a voltage elevated transistor 

resulting at the output an alternative voltage that has an alternation formed out of two voltage levels. 

To smooth the voltage and current jumps a L1C1 filter is used.[11] 

The presentation of the functioning of the entire circuit is emphasized by the wave obtained in 

different points of the circuit.  

 

 
 

Figure 7. The single - phase inverter scheme 

 

The waveforms were obtained with the help of a two-channel digital oscilloscope which allows the 

storage of the visualized signals. In this way the waveforms are presented for the command of the Ta1, 

Tb1 (Figure 8)  and Ta1, Tc1(Figure 9). 

 

 
 

Figure 8. Command impulse for Ta1 and Tb1  
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Figure 9.  Command impulse for Ta1 and Tc1 

 

These signals command the optocouplers’ entrance as it follows: the optocoupler command 1,2 

(Figure 10) and the optocoupler command 1,3 (Figure 11). 

 

 
 

Figure 10. Command impulse for optocouplers 1 and 2 

 

      
 

Figure 11. Command impulse for optocouplers 1 and 3 

 

The IGBT transistor’s command signals are presented in Figure 11 for T1 and T3 transistors 

(Figure 12) and for T1 and T2 transistors in Figure 13. 
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Figure 12. Command voltage for the transistors’ command IGBT: T1 and T3 

 

      
 

Figure 13. Command voltage for the transistors’ command IGBT: T1 and T2 

 

The output voltage (Figure 14) emphasizes the existence of three intervals on each alternation. 

From the figure it results that the voltage jumps corresponding to levels 1 and 2 are not equal. This 

fact is due to the transformer’s construction.  

 

 
 

Figure 14. Output voltage 



International Conference on Applied Sciences

IOP Conf. Series: Materials Science and Engineering 477 (2019) 012035

IOP Publishing

doi:10.1088/1757-899X/477/1/012035

9

 

 

 

 

 

 

3.  Conclusions 

The presented waveforms correspond to a clock frequency of 1KHz which corresponds to an output 

frequency of 125 Hz. Using the output filter allows smoothing the jumps which reduces the number of 

harmonics in the output voltage.     

The final IGBT transistors are protected at high-voltage by connecting an RD group on each 

primary winding of the transistor. Improving the functioning of the inverter can be done by using a 

command sequence with pauses between the transistors’ commands. The usage of the parallel series 

convertor allows setting with ease the output frequency by changing the clock impulse. This is realized 

by soft modifying of the frequency divider without involving other additional circuits.    

Also the output frequency can be memorized in a memory cell which can be later used 

independently for the inverter command.  

Implementing the Xilinx circuit allows to easy change the output sequence so that other physical 

circuits can be commanded.  

At the exist of the register from the parallel series convertor’s structure it is ordered the passage on 

0 in the short time of its exit. This can be realized through a logical scheme which is commanded by 

another frequency divider.  
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