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ԓ ASIC/FPGA/SoC  & MATLAB High Level Synthesis 

Simulink

MATLAB function block

Stateflow

ᴮ /

Verilog/VHDL/SV

SystemC

Cadence Stratus HLS

MATLAB

RTL

ғ

Genus/Joules
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W No visibility into 
downstream PPA

W Manual RTL creation

ï Little if any, architectural 

exploration

W Iterations required to 

meet PPA goals

MATLAB®

Conventional Flow

RTL

Synthesis

Netlist

Place & Route

GDS

MATLAB®

RTL

A
u
to

m
a
te

d
  

  
  

Å Automated creation of 
synthesizable SystemC

Å Automated import and 
Stratus project creation

o Includes design and TB

Benefits

Å Early PPA visibility

Å Productivity force multiplier
A single engineer produces 
results previously requiring 
a team

New Flow

GenusTM

Netlist

InnovusTM

GDS

Design, TB,

Meta-data

MATLAB/Stratus Flow

From MATLAB to Optimized RTL in Minutes with HDL Coder and Cadence Stratus HLS

https://www.mathworks.com/company/events/videos/from-matlab-to-optimized-rtl-in-minutes-with-hdl-coder-and-cadence-stratus-hls-1694469912578.html
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Á AES encryption

Á Hand-coded RTL, Stratus-coded SystemC, and MATLAB code

Á GlobalFoundries 12nm at 500MHz

Á Hand-coded RTL area = 20,694

ᶡ

Pipeline 

Throughput
Hand-Coded SystemC MATLAB-generated SystemC

Area Power Area Power

1 19,927 11.4 19,475 10.7

2 11,063 7.1 13,194 10.1

4 6,572 4.6 9,877 7.5

6 4,427 2.9 8,139 5.5

11 2,355 1.3 6,339 4.5

Cadence and MathWorks Announce Flow from MATLAB to RTL

https://community.cadence.com/cadence_blogs_8/b/breakfast-bytes/posts/matlab-stratus
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MATLAB HLS ש

MATLAB Testbench MATLAB Design MATLAB functions
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SystemC ש
Generate C++ with Timing (Leverage FXPD, HDLC, MLC)

Connectivity with Cadence ASIC toolchain (Xcelium, Genus, Joules)
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MATLAB HDL Workflow Advisor
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MATLAB HLS ש

Á 200 ү⃰
ï DSP HDL Toolbox Vision HDL 

ToolboxҲ ⃰

Á

ï I/O ï Ғ / ᵩ

Á / /

Á ӊ ԓḦ  ( RAM)

ïᾨ  

ï ӊ └RAM

Á coder.load MATה ᴌꜘ

Á ⃰
ïcoder.hdl.loopspec 

ïcoder.hdl.constrainlatency 
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LMS Filter  SystemC ש

ml.tcl
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SystemC ש ᶡ
MATLAB HLS ש ; Ḫ ἥ ᶡ

ῇ

/ ᴮ
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ᶕ MATLAB FPGAɻASIC SoC 

https://ww2.mathworks.cn/solutions/fpga-asic-soc-development.html
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Á Ґװ └ SoC 

Blockset Support Package for Xilinx 

Devices Е

ïCommunications Toolbox Support 

Package for Xilinx Zynq-Based Radio

ïVision HDL Toolbox Support Package 

for Xilinx Zynq-Based Hardware

ï SoC Blockset Support Package for 

AMD-Xilinx Versal ACAP Devices

Á Xilinx SoC ᶕ ҅
Linux ἥ

ïR2024aӐ╦Е ҅ ᴌ 3үҒ
Linux ἥ ᴌЇ 3 Ғ

ᴌ ЃHSPsЄ

ïR2024aӐ Е ү ҅ү ҅ ἥЇ
SD 

AMD-Xilinx ᴌ
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Rambus ᶕ HDL Coder ASIC Ḫ

ᶕ Simulink HDL CoderЇRambus ҿ
DSP ԋ RTL ש ɼ װ

RTL ש ҿ ЇהҲ PPAᴮ
┼ ɼ Ї
װ ╦ ᴂל ᵲɼ

ῗ ᴮׂשЕ

Á ҅ה └Ҏү Ї ҙ ᶕ HDL 

ש Ї └ Ї Ҳ
Ḧ ԋ80% ש ɼ

Á ה ꜠ RTL ש Їғ
┼ RTL ɼ

Á Ғ Ӑש ү ש Ғ Ӑ
⅓ Ї ԓ Simulink ɼ

ñ ‟ҐЇ ԓ ҅ү RTL ‼

Ӑ╦Ї Ї ү√

ɼ ԓ HDL Coder 

ᵲ Ї הװ Ҳ҅

HDLЇ Ғ׃ װ Ї ҙ ҿ

ᶱ҅ү ɼò

- Ehud Nir, Rambus 

ᶕ HDL ש ɻRTL ┼
Ḫ ASIC ᵲ

Rambus Develops DSP Blocks for ASICs Using High-Level Synthesis with HDL Coder

https://www.mathworks.com/company/user_stories/rambus-develops-dsp-blocks-for-asics-using-high-level-synthesis-with-hdl-coder.html
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꜠ Testbenchꜘ
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68%

Projects behind Schedule

68%

Projects behind Schedule

66%
of ASIC projects 

behind schedule 76%
of ASIC projects 

require re-spins

~1:1
Ratio of Design 

vs Verification 

Engineers

56%

of project time is 

consumed by 

verification for 

ASIC projects 
(on average)

Á ҏ ῇԋ ꞈⱵ Їᵜ ɻ ד ɼ

Á ” ҅ Ί ᵲ ɼ

70%
of FPGA projects  

are behind 

Schedule
84%

of FPGA designs 

have bugs that 

escape into 

production

Source: 2022 Wilson Research Group Functional Verification Study

https://mathworks.sharepoint.com/:p:/s/ProductMarketing/da/hdl/ERMSjOQyWKpBnVkA7vFK4MkBtsYawT9VPHzagHJjgweOKg?e=pB29dG&CID=7561894B-ACDE-474B-A684-7E68A40CACF8&wdLOR=c40DF040C-A04B-493E-AB13-20F2291562F9
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HDL Verifier
Test and verify Verilog and VHDL using HDL simulators and FPGA boards

FPGA Debugging (Data Capture and AXI 

Manager)

UVM Testbench / SystemVerilog DPI-C 

Test Components Generation

HDL Co-simulation FPGA-in-the-loop

System-C TLM 2.0 Components 

Generation

MATLAB Simulink

DPI-C
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ASIC Testbench for HDL Verifier

HDL 
Verifier

Algorithm Verification

HDL Cosimulation

FPGA-in-the-Loop

FPGA Debug

AXI Manager

Data Capture

Verification IP Export

SV DPI Components

UVM Testbenches

TLM Components

23b: ASIC Testbench for HDL Verifier
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ғ Vivado Simulator ᴕ Simulink Ҳᶕ Vivado IP ᴕ

Vivado ᴕ
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Á

Á USB װ DHCP ꜠

Á

Á └ ᴌ

USB 3.0 2.0 

MATLAB USB Ḫ

For large data up to 13x Faster performance
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Á FPGA Ґ
MATLAB Simulink Ҳ FPGA 

Ὺ Ḫ

Á MATLAB Simulink Ҳ  
ҏ DDR

Á MATLAB Simulink Ҳ
҅ ⅎ

MATLAB FPGA/SoC 
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Meteorcomm ᶕ ү ᴕ RTL 

⌐ HDL Verifier ᴕ ꜗ Ї
Meteorcomm MATLAB HDL 

ᴕ Ї ԋῚ
Ґ Ї ԋ ɼ

ῗ ᴮׂשЕ

Á HDL ᴕ Ҳ Simulink Ї
ԋ ⁯ ԋ Ї  

SystemVerilog HDL ɼ

Á ᴕ Ҳ HDL 

ɼ

Á Simulink Ҳᶕ ⅎ ᴀЇ
ғ RTL ᴕ Ӑ Ḫ ẅЇ

ԋ ɼ

ñ ᶕ ᴕ Ї҅ FPGA Ғ└҅ү

Ὺ ԋҎ ɼיִ ԋҎ ∕ ᴕ

ɼ ᵩ Ӣה ⁯ └ԋҎ ɼ

RTL ḷ Ї ᴕ

װ ɼò

- Frank Xiao, Meteorcomm

Ґ

Meteorcomm Uses Simulink Testbench for Cycle-by-Cycle RTL Verification Using Multiple Cosimulation Blocks

Meteorcomm Uses Simulink Testbench for Cycle-by-Cycle RTL Verification Using Multiple Cosimulation Blocks


27

SV DPI ᴌ UVM 



28

Á C ש DPI-C ҿ
SystemVerilog ᴌ

Á Ҳ setparam ⃰ Ї
ᶱ ┼ SystemVerilog ש

Á Windows ҏ SystemVerilog 

ᴌЇ Linux ҏ

Á Ғ SystemVerilog 

ɻ Ї Ғ

MATLAB Simulink 

₴ҿ SystemVerilog ᴌ

SystemVerilog ᴌ

PulseDetectorRef_

dpi_inst0(é)

clk
clk_en

rst

ce_out

>> dpigen
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UVM 

RTL 

DUT        

uvmbuild

Á ꜠ UVM ᴌ

Á Ḧ SystemVerilog ғ Simulink ҅

Á ҿҐ∆ Ί ᴕ Е

ï Siemens EDA (Mentor) ModelSim/Questa

ï Cadence Incisive/Xcelium

ï Synopsys VCS


