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p Real Embedded company

p Founded in 1996
p Since 2023 proud member of the T&S Group, France

p Based in the Netherlands; Europe

p 5 Business Lines:
p Consultancy: The Netherlands
p Turn-key Projects: Europe and North America
p Farm-out Projects: Europe and North America
p Embedded Product Development and Sales: Worldwide
p Healthcare Solutions: Worldwide
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Agenda.

pMiami System-on-Modules portfolio

pNew member of the family: Miami Versal

pSome example projects

pPrecision Timing, White Rabbit & TOPIC



Miami System-on-Modules portfolio



Embedded technology evolution.

˜2010 ˜2021˜2015
32-bit SOC

28nm
64-bit SOC

16nm
64-bit SOC + AI + NOC

7nm

+

8/16/32-bit CPU
>45nm ˜2026 ?

3nm



Embedded development evolution.

˜2010 ˜202132-bit SOC
28nm

64-bit SOC + AI + NOC
7nm

8/16/32-bit CPU
>45nm ˜2015

64-bit SOC
16nm

5Gbps 
25Gbps 

50Gbps 



Miami SOM roadmap.

32-bit SOC
28nm

8/16/32-bit CPU
>45nm

64-bit SOC
16nm

+

64-bit SOC + AI + NOC
7nm

7035
7045
7100

7015
7030

ZU6
ZU9

ZU15

VE2602
VE2802
VM2302
VM2902

ZU4



Miami

Miami SOM product family in a glance.
Miami Plus

Miami Plus
p AMD SOC technology: Zynq 7000 (7035, 7045, 7100)
p Technology node: 28 nm
p Processors: Dual core ARM Cortex A9
p Logic density: 275k-444k cells
p Connectors: 2x 120 pins, 1x 180 pins
p Gigabit transceivers: 16x GTH (PL)
p DDR-SDR memory: 1GB 32b DDR3 (PS)

  1GB 32b DDR3 (PL)
p Introduction date: 2016

p AMD SOC technology: Zynq Ultrascale+ (ZU6, ZU9, ZU15)
p Technology node: 16 nm
p Processors: Quad core ARM Cortex A53, dual core    

  ARM Cortex R7, ARM Mali-400 GPU
p Logic density: 469k-747k cells
p Connectors: 2x 120 pins, 1x 180 pins 
p Gigabit transceivers: 3x GTP (PS), 16x GTH (PL)
p DDR-SDR memory: 2GB 72b DDR4 (PS)
p Introduction date: 2020

p AMD SOC technology: Versal ACAP (VE2602, VE2802,
  VM2302, VM2902)

p Technology node: 7 nm
p Processors: Dual core ARM Cortex A72, Dual core

  ARM Cortex R5F, AI Engine-ML Tiles
p Logic density: 820k – 2233k cells
p Connectors: Highspeed Samtec Mezzanine 
p Gigabit transceivers: 24x GTYP (PL)
p DDR-SDR memory: 8GB 72b DDR4 (PS)
p Introduction date: Under development

p AMD SOC technology:    Zynq 7000 (7012S, 7015, 7030)
p Technology node:              28 nm
p Processors:                         Single or dual core ARM Cortex A9
p Logic density:                     55k-125k cells
p Connectors:                        2x 120 pins 
p Gigabit transceivers:         4x GTH (PL)
p DDR-SDR memory:            1GB 32b DDR3 (PS)
p Introduction date:             2014

Miami Plus 



Development trends.

pSignal bandwidths >10Gbps more common than exception
pBundles of Gigabit transceivers
pNumber of independent clocks on the board

pBGA package pitch smaller and smaller 
p1.0mm à 0.8mm à 0.35 mm (info packages)

pSupply voltages lower and lower
p Currents going up à 25A-100A per supply rails of 0.7V-0.9V
p Static power supply increasing à Logic partitioning, use of power regions

pSafety and security impact
pLogic isolation
pFunctional isolation



Boards design consequences.

pWider and faster memory

pHigh-speed serialized interfaces

pLarger supply currents, lower voltages, more supply rails

pMore complex board peripherals

pHigher demands to your PCB technology
pHigh Density Interconnect (HDI)
pStackup and materials

 à Board design has become a critical design factor

 à Circuit design AND (!) FPGA design can have a     
      significant influence on the board design quality



Power distribution consequences.

~150W max. total power consumption
0.85V/120A core supply
Liquid cooling solution
Must support full device utilization

45W limited power consumption
0.85V/24A core supply
Passive cooling capabilities
Limited device utilization

5W peak power consumption
Battery powered
Passive cooling capabilities
Optimized device utilization



Current and voltage distribution.



Thermal enhancements.

Thermal via’s

Edge plating
Mounting hole conductance

Covering heatsink

Logic core supply:
0.85V, 24A



What makes a SOM a SOM?

Environment qualification
(shock, vibration, climate, EMC)

Life-cycle-management
(obsolescence, long levity)

Heat dissipation distribution

Software support
e.g. Linux distribution maintenance

e.g. software eco-system

Reference designs
(carrier board, FPGA, processors, …) 

Development support

Functional safety

Tooling and engineering support

Signal integrity

Certifiability

Integrated functionality

Reliability



Versal Apdative SOC SOM



Identified applications.

pEmbedded AI solutions
pSuper-smart cameras with video pre-processing and AI on-the-edge
pAI engines used for beam-forming/correlation functionality

p Ultrasound, Radar, Lidar, SDR
pPhotonic interface coupling
pAutonomous Mobile Robotics

pHigh-performance computing
pLoads of programmable gates
pEdge processing and offloading
p4K/8K video processing, AVoIP

p……



How to rationalize the capabilities ?



Product details Miami Versal  

PRELIMINARY



When is a Versal SOM the right SOM?
Maximum power consumption 

75W? 100W?

Maximum load step (up & down)
25%? 50%? 100%?

Required transceiver rates
Is ~30Gbps enough or is >50Gbps useful?

Memory bandwidth should match 
communication bandwidth?

What if you have 4 banks of 4 transceivers 
each running at 50Gbps per transceiver?

What is the connector strategy?

Join a standard in the SOM world?

Is there a standard around facilitating the 
required performance?

What interfaces are required to build a 
proper system with this kind of 

performance?

For what applications is this needed?

What are typical use-cases?

What are the environmental conditions?
Is it worthwhile considering an OHW-route? 

Native White Rabbit support



Your thoughts are appreciated.

pAre you considering an AMD Versal as a SOM?

pDo you have particular requirements for you application?

pCan you/are you willing to share this with us?

pContact us:
p E-mail me at dirk.van.den.heuvel@topic.nl
p Leave a message at https://topicembedded.com/products/system-on-modules/miami-versal 

pThink with us by responding to our questionnaire we will share.

pNo strings attached. Just looking for application context. 

pHowever, when a suitable SOM materializes, we will make it commercially attractive for you. 

mailto:dirk.van.den.heuvel@topic.nl
https://topicembedded.com/products/system-on-modules/miami-versal


Miami SOM design-in examples



Video processing & multiplexing.
pApplication field

p Real-time, low-latency video projection of cockpit video streams
p Box-2-Box video time synchronization 

pFunctionality
p Support for multiple video sources and sinks up to 4Kp60 video resolution

p 4x HDMI input + 4x HDMI outputs + 4x high-speed SFP+ communication links 

p Programmable video processing pipeline
p Picture-in-picture, overlay creation, color space conversion

p Video stream synchronization (GenLock), scaling, cropping, moving, etc.

p Ethernet based system control interface for remote control and updates

pPlatform
p Miami Zynq Plus System-on-Module (SOM) + dedicated carrier board
p Custom box/enclosure design including  EMC, safety and CB-Scheme certification
p Embedded Linux with Video-for-Linux (V4L2) for the video pipe-line
p 3de party IP block integration in FPGA pipeline (HDMI, 10G Ethernet)



Everything Serial: 4x 4Kp60 video switch.

console

JTAG

4x HDMI out4x HDMI in4x SFP+EthernetRS232

USB

SPI + I2C



Delirium monitor.

pSafe and accurate delirium monitoring in routine hospital care
p Acute brain failure à long-term cognitive impairment (dementia)
p Replaces labor intensive patient questionnaires
p Significant improvement in qualitative delirium measurement

pBrain activity measurement using disposable EEG electrode patch

pAlgorithmic detection of delirium by EEG signal processing
p Algorithm development and validation based on Matlab models
p Research model executes 30 seconds of recordings in 20 minutes on 

an Intel i7 8 cores machine
p Target is a battery-operated device to process 30 seconds of 

recordings in maximum 30 seconds
p Algorithm implementation uses both FPGA fabric and dual-core 

Cortex A9 CPU
p Manual translation from batch-oriented Matlab model into 

streaming C++ model



Power-aware architecture design.

pApproach: 
p CPU centric application using FPGA based accelerators
p Profiler to determine critical processes à the wavelet transform >80% load
p WT applied 5x and 1x iWT , implemented double precision floating point
p High-level synthesis applied for WT implementation as accelerator
p Datatype casting effects analyzed in Matlab environment

pObservations:
p Double precision floating point implementation @ 200MHz data path speed

p Execution time: too long,  battery lifetime: way to short,  enclosure gets hot
p Transformation to single precision floating point @ 200MHz data path speed

p Execution time: ok, battery lifetime: still to short, algorithm quality still fine
p Transformation to fixed-point implementation

p Data path speed reduced to 100MHz
p Execution time: ok, battery lifetime: ok, algorithm quality still fine after a twist 

p Application on CPU hardly touched
p Possible application running on FPGA fabric more power consuming

p Power performance improved by factor of ~10



Ultrasound steel plate inspection.
pApplication field

p Steel plate inspection system based on ultrasound technology
p In-line detection of cracks and bubbles in metal plates during production 
p Software application for visualization, management and controls

pFunctionality
p Data acquisition, pre-processing and communication
p ERP integrated system software
p Integration with steel factory shop floor control

pPlatform
p Ultrasound sensor array
p Carrier board design based on TOPIC SOM (Miami Zynq Plus)
p 96 channels analog ultrasound signal acquisition
p FPGA based signal processing/gigabit communication
p Linux supported data and communication management



Precision timing



Distributed Real Time Systems.
pSystems need to execute operations with ever tighter time constraints

pLarger distances between nodes give longer transmission delays

pManagement/calibration of changes to the number of nodes is not easy

Control Room

Trigger at
1298537875

Control Room

Trigger at
1298537875

Control Room

Trigger at
1298537875

Trigger at
1298537875

Trigger at
1298537875

Trigger at
1298537875

Control Room

Trigger at
1298537875



Precision Timing.

p Synchronizes time between network connected devices within a specific time resolution

p PTP = Precision Time Protocol – IEEE 1588-2019
p See “tenart-timestamping-and-ptp-in-linux.pdf” for details on the integration in the Linux kernel
p Support for both HW and SW based PTP synchronization

p SyncE = Synchronous Ethernet – ITU-T Rec. G.8261/8262/8264
p Based on ITU-T G.813 clocks
p Key: accuracy, noise transfer, holdover performance, noise tolerance/generation

p White Rabbit = IEEE 1588 HA default PTP implementation
p Common notion of time in the entire network
p Synchronous Ethernet (SyncE) - limited resolution and precision 

p PTP (enhanced PTP or White Rabbit PTP) – base principal technology
p Digital Dual-Mixer Time Difference (DDMTD) phase detection (unknown link symmetry compensation)
p See “HighAccuracyDefaultPTPProfile.pdf” for a general context
p See “WR_Maciej_ALBA.v0.3.pdf” for more depth



Embedding White Rabbit.
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Reference clock (125MHz Ethernet clock)

DMTD = Dual Mixer Time Difference



#1 : Low-cost White Rabbit node. 

p M.2 form factor NIC
p  Target = 30mm x 110mm (V1R0 not yet compliant to this form)
p  Alternative SYZYGY connector under investigation

pNext variant: without FPGA as add-on for exiting SOMs

p Based 100% on CERN WR

pUses latest AMD low-cost FPGA technology 
Board functionality

FPGA functionality
- Grandmaster mode
- Master mode
- Slave modeSFP(+) cage (optional) M.2

Clock circuits Power 
supplies

Debug 
infrastructure

Configuration 
memory(s)

SFP(+) cage



#2: White Rabbit switch converter.

RJ45 RJ45

standard COTS switch 

RJ45

ETH 
PHY

M.2 WR
module

slave master

SFP

RJ45

ETH 
PHY

SFP

16x

Dual WP node carrier board
- Power distribution
- Master clock distribution
- Time distribution
- Ethernet PHY + magnetics integration
- Standard  1U 19” rack form factor 

Networked fiber-optic links

Local UTP  links  over copper

RJ45 RJ45

RJ45

ETH 
PHY

M.2 WR
module

master   master

SFP

RJ45

ETH 
PHY

SFP

RJ45 RJ45

RJ45

ETH 
PHY

M.2 WR
module

master   master

SFP

RJ45

ETH 
PHY

SFP

16x

16x



WR IP core building blocks.



#3: Precision Timing and Miami SOMs.

Dual core RT processor

Quad core CPU + Linux

programmable TCXO

4x EMAC with 
IEEE1588 support

4x4 transceiver banks 
for SFP support

External clock sync 
(SyncE)

Ethernet PHY with 
SyncE capabilities

Ethernet PHY with 
SyncE capabilities

accurate PLL



Conclusion and take-away.

pThe value of using System-on-Modules is not in the cost of it
pReduction of development time
pFocus of what really matters for your application

pKey drivers for SOM design-ins
pA good means to design-reuse
pReducing board/application design complexity
pSimplified product life-cycle-management
pFocus on functionality instead of design complexity
pFollow technology advancements more easy  



Contact us.

Materiaalweg 4, 5681 RJ BEST, The Netherlands

+31 499 336979

 www.topicembedded.com 

 contact@topic.nl, dirk.van.den.heuvel@topic.nl
 

www.linkedin.com/company/topic-embedded-systems

http://www.topic.nl/
mailto:info@topic.nl
mailto:dirk.van.den.heuvel@topice.nl
http://www.linkedin.com/company/topic-embedded-systems

