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1 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

1- This is the design code in HLS. You can find the complete code in the Resources folder 

attached to this lecture. 

#include "global_variable.h" 

 

bool dff1 = 0; 

bool dff2 = 0; 

bool dff3 = 0; 

 

void global_variable(bool d, bool &q1, bool &q2, bool &q3) { 

#pragma HLS INTERFACE ap_none port=d 

#pragma HLS INTERFACE ap_none port=q1 

#pragma HLS INTERFACE ap_none port=q2 

#pragma HLS INTERFACE ap_none port=q3 

#pragma HLS INTERFACE ap_ctrl_none port=return 

 

 dff3 = dff2; 

 dff2 = dff1; 

 dff1 = d; 

 

 q1 = dff1; 

 q2 = dff2; 

 q3 = dff3; 

} 

This figure shows the simulation output 
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2 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

The following figure shows the HLS report after synthesis. 

 

In addition, the following figure shows the signal waveform after RTL/C Co-simulation.  
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3 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

2- This is the design code in HLS. You can find the complete code in the Resources folder 

attached to this lecture. 

 

#include "right_rotate_with_load.h" 

 

void right_rotate_with_load(ap_uint<N> data_in, bool load, bool rotate, ap_uint<N> &data_out) { 

#pragma HLS INTERFACE ap_none port=data_in 

#pragma HLS INTERFACE ap_none port=load 

#pragma HLS INTERFACE ap_none port=rotate 

#pragma HLS INTERFACE ap_none port=data_out 

#pragma HLS INTERFACE ap_ctrl_none port=return 

 static ap_uint<N> rotate_register = 0; 

 if (load == 1) { 

  rotate_register = data_in; 

 } 

 

 if (rotate == 1) { 

  rotate_register.rrotate(1); 

 } 

 

 data_out = rotate_register; 

} 

 

This figure shows the simulation output 
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4 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

The following figure shows the HLS report after synthesis. 

 

 

In addition, the following figure shows the signal waveform after RTL/C Co-simulation.  
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5 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

3-  This is the design code in HLS. You can find the complete code in the Resources folder 

attached to this lecture. 

 

#include "left_right_shift_register.h" 
 
 
ap_uint<N> rl_shift_reg = 0; 
 
void left_right_shift_register(bool d, bool left, bool right, ap_uint<N> &data_out) { 
#pragma HLS INTERFACE ap_none port=d 
#pragma HLS INTERFACE ap_none port=left 
#pragma HLS INTERFACE ap_none port=right 
#pragma HLS INTERFACE ap_none port=data_out 
#pragma HLS INTERFACE ap_ctrl_none port=return 
 
 if (left == 1) { 
  rl_shift_reg = rl_shift_reg << 1; 
  rl_shift_reg[0] = d; 
 
 } 
 
 if (right == 1) { 
  rl_shift_reg = rl_shift_reg >> 1; 
  rl_shift_reg[N-1] = d; 
 } 
 
 data_out = rl_shift_reg; 
 
} 

This figure shows the simulation output 
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6 Digital System Design with High-Level Synthesis in FPGA 
Sequential Circuits 

The following figure shows the HLS report after synthesis. 

 

In addition, the following figure shows the signal waveform after RTL/C Co-simulation.  

 


