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Project Creation

● File → New Project ...
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Project Creation

● Add firTop.cpp as the top file
– Then select the top module
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Project Creation

● Skip testbench
● And select Zedboard or xc7z020clg484-3 part
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First synthesis

● Solution → Run C Synthesis → Active Solution
● Note down:

– Estimated clock cycle
– Fir latency
– BRAM, DSPs, FFs and LUTs

● Note the issues at the module and loop
● Note the Hw ports



HLS Demo Smr3891 – ICTP (Nov. 2023) 6

Schedule Analysis

● Loop latency = 5 cycles * 181 iterations = 905 cycles
● Expand the loop and find where time is spent 
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Let’s pipeline the loop

● Replace the pragma disabling pipeline
– #pragma HLS PIPELINE off
– Pipeline is now the default for Vitis HLS synthesize

● Alternatively 
– #pragma HLS PIPELINE II=1

● Repeat the synthesis
● Note down the new latency and resource usage
● Did we achieve II=1?

– Why not? 
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Schedule Analysis

● Select Shift_Acum_Loop and with the context menu: Goto II Violation
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shift_reg partitioning

● Let’s turn the shift_reg memory into a real shift register:
– #pragma HLS ARRAY_PARTITION dim=1 type=complete 

variable=shift_reg
● This should avoid read/write contention
● But will increase resources
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Interfaces

● Observe the top level interface
– start/stop protocol

● Observe input/output variables
– Y bus with valid signal
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Interfaces

● Apply pragmas to turn the module into an endless stream processor
– Remove start/stop protocol:

● #pragma HLS INTERFACE mode=ap_ctrl_hs port=return
– Set x & y ports to stream interfaces

● #pragma HLS INTERFACE mode=axis register_mode=both port=y register
● #pragma HLS INTERFACE mode=axis register_mode=both port=x register

● Resynthesize and check the new interface
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Export RTL

● To build the IP to be integrated in Vivado
● Solution → Export RTL

Add the path to this 
folder in Vivado as a 
new repository
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