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Content:

Skillset needed
Xilinx RFSoC
Tools & Reference Designs
Brief Intro to Reference Design
Demo: Vivado and Vitis Project Directory
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Slide + Demon (if time allowed) will 
take about 50 min



Skillset - Roughly 5 Categories:

Architecture (FPGA, Prototype Platform)
HDL (hardware description language)
FPGA Design Flow (Integration of IP, Simulation, 

Synthesis, Implementation, Verification)
Embedded C
Compiler and IDE (Tool Chain)
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Architecture of FPGA

 Basic understanding of Processing 
System such as CPU, APU, RPU, MMU, 
Cache, DMA, DDR and etc.

 Basic understanding of commonly used 
connectivity such as UART, USB, I2C, SPI, 
ethernet and etc.

 Understanding of resources of 
Programmable Logic such as BRAM, 
URAM, DSP, GPIO, LUT, SLICE, CLB, IO 
standard and etc.

 Understanding of IP blocks such as FFT, 
FIR, DDS, NCO, PLL, Memory Controller 
and etc. 
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HDL

• Either VHDL or SystemVerilog  Able to write/read with 1 language 
(writing is always difficult than reading)

 Able to read with another language. 
Sometimes you need to understand, 
adapt and modify code that is written in 
another language

 Different level of mastery of language 
will impact design quality, upgradability 
and maintainability of code

 Undetected bug could be as simple as 
harmless and no body will ever detect it 
or disaster waiting to be happen
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Design Flow – IP Integration
 Able to configure each IP Core and Connect them together
 IP-reuse is essential part of fpga design
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Design Flow – Simulation
 Able to write good test bench to 

fully verify design, especially when 
designer and verifier are the same 
person
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Design Flow – Verification (timing-closure)

 Concept of STA (static timing 
analysis), setup & hold time of 
digital circuit, clock domain, meta-
stability and etc.

 Able to write the necessary 
constraint and false-path if 
necessary, in order to close timing

 Familiar with tcl language (google 
“ug835” and “ug894”
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Design Flow – Synthesis

UNCLASSIFIED

 Understand how the tool perform 
mapping between RTL construct 
and FPGA resource

 Familiar with various attributes or 
directives (google “ug901”)
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Design Flow – Implementation (place and route)

 Understand the quality of the 
implemented design, such as 
resource usage, power consumption 
and etc

 Familiar with various attributes and 
directives (google “ug904”) and how 
to apply them if implementation 
can’t pass timing
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Embedded C

 Familiar with embedded C from 
basic to more advanced pointer

 Have basic concept of polling and 
interrupt service routine

 Able to use API or driver provided 
by BSP 
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Compiler and Toolchain

 Familiar with IDE such as Eclipse, Vitis or etc,  and proper 
organization  of C code and header files. 

 Familiar with C library 
and BSP provided by 
IP vendors

 Process knowledge 
about how CPU 
execute its instruction

 Understand the 
process of linking and 
compilation
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Zynq UltraScale+ RFSoC ZCU216 Eval Platform

 Ug1390
 Schematic
 xilinx-rfsoc-product-brief.pdf



14 of 15



15 of 15



16 of 15



17 of 15

Tools:  Get the right version
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Reference Design

 https://www.xilinx.com/member/zuplus_rfsoc_starter_designs.html
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Demonstration of design flow from RTL to Application C Code
 Use a reference design provided by Xilinx for ZCU216 RFSoC 

Prototype Board
 Ref Design
 To show the code and result at various check points of design flow 

using Xilinx Vivado and Vitis
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Thank you

28


