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LET’S WORK TOGETHER  >

Elektor facilitates a community of over 300,000 engineers, pro makers, and 
students eager to increase their knowledge, advance their skills, and share 
their passion for electronics. 



We Are Elektor International Media
Elektor is a leading source of essential information and solutions within electronics for 

engineers, pro makers, students, and the companies seeking to engage them. Our broad 
palette of marketing and branding solutions helps electronics brands to generate valuable 

attention and leads, and to drive sales quickly, effectively and affordably.

 300,000
Community Members 

Electrical engineers,  
pro makers, and students 

102 
Countries

Read in English, German, Dutch, and French 

 300,000+
Visitors/Month 

Elektor’s web store and magazine websites 
are go-to resources for electronics 

enthusiasts

50,500
Circulation per issue 

Elektor is published 8x each year, MagPi 6x

 10+
Interests

DIY electronics, MCUs, IoT, analog tech, 
sensors, and more

1,000 
Electronics Experts 

Authors, engineers, and academics

Igniting the Industry 

Elektor helped launch the first wave 
of electronics makers in the 1960s. 
Since then, our global community 

has grown by hundreds of thousands 
of active members and more than 

1,000 contributing experts. Every day, 
we inspire new members to design, 

share, and even earn money with 
electronics.Online 
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Elektor Magazine 

www.elektormagazine.com/magazine

 > Active rectifier > A Low-Cost Frequency Standard > Simple Dynamic Compressor

 > Speed Controller for  Fan or Ventilator > Tiny Solar Supply > THD Generator > Programmable Video DAC

 > Large RGB Digit > ChatGPT and Arduino > Solar-Powered Christmas 
FM Radio Ball > Tiny DCF77 Simulator
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FOCUS
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62  From Life’s ExperienceHazardous Electronics
81  Peculiar Parts

Latching Relays
92  Ethics in Action

Due Diligence Directive
94  Starting Out in Electronics…Voltage Amplification

122  Hexadoku
The Original Elektorized Sudoku
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Features 

FOCUS
36  LoRa, a Swiss Army Knife — Part 1The LoRa Protocol and Its Advantages50  Two New Arduino UNO R4 BoardsMinima and WiFi

FOCUS
78  YARD Stick One

A Sub-1 GHz Wireless Test Tool112  A Bare-Metal Programming Guide — Part 2Accurate Timing, the UART, and Debugging

Industry 

FOCUS
64  Is Cellular the Lowest-Power Option for IoT?LTE-M and NB-IoT Energy Requirements for LPWANFOCUS

67   Wireless Communication in IoT Systems — Using Arduino 
MKR Modules
The Right Board for Wi-Fi, LoRa, and Many More Standards70  AC Losses in Magnetic ComponentsAvoid Hot Inductors!

73  Measurement for Optimal Cloud DeploymentFOCUS
76  Matter Adoption

What Does It Take to Deploy Matter Devices?

Raspberry Pi Pico as Spectrum AnalyzerFFTs on a Low-Cost Hardware Basis

LoRa, a Swiss Army Knife (1)The LoRa Protocol and  Its Advantages 36
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Two New Arduino  UNO R4 Boards
Minima and WiFi

50 

MCU Wireless  Communication  Made Flexible
EEPROM Opens Networking Prospects for Wireless MCUs

24 

Next Edition 

Elektor Magazine November & December 2023Our next edition covers Prototyping and Production, so you’ll have 
all the information you need to get that project idea from concept to 
schematic to PCB to product!
From the contents: > PCB Services > AI Tools for Developers > BLE in Practice > Low-Cost GNSS RTK Systems > DIY Heating Plate > ChatGPT Improves Firmware > Open-Source Tools > CNCing a Simple Enclosure > Introduction to KiCad 7 > Solar Xmas Garland 

And much more! 
Elektor Magazine November / December 2023 edition will be 
published around November 15th, 2023. Arrival of printed copies 
with Elektor Gold Members is subject to transport. Contents and 
article titles subject to change.

FOCUS ON Wireless & Communication

Projects 

FOCUS
6  Raspberry Pi Pico as Spectrum AnalyzerFFTs on a Low-Cost Hardware Basis18  ±40 V Linear Voltage RegulatorAn Alternative Power Supply for the Fortissimo-100 Power 

Amplifier… and Others!
FOCUS

24  MCU Wireless Communication Made FlexibleEEPROM Opens Networking Prospects for Wireless MCUs42  Adjustable Current Sink with Integrated Clock Generator
Test Power Supplies, Voltage Converters, and Batteries56  Motor Driver Breakout BoardA BoB for a 5 A DC Motor Driver with a 3×3 mm SizeFOCUS

82  PIC O’Clock — In Touch with TimeDesigning an SDR Time Signal Receiver97  Infrasound Recorder with the Arduino Pro MiniA Sample Project from Elektor’s “Arduino & Co.” BookFOCUS
102  Cloud-Based Energy MeterWith ESP32 Module and PZEM-004T Voltage/Current Sensor
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£9.95 | €10.95 | $12.95 Elektor Magazine is powered by an active 
community of e-engineers – from students 
to professionals – who are passionate 
about designing and sharing innovative 
electronics. For them, we publish hundreds 
of inspiring items a year, in formats such 
as articles, videos, webinars, and courses. 
Each edition of Elektor Magazine features 
practical DIY projects, in-depth product 
reviews, impressive interviews and 
interesting background articles. Anything 
to meet the electronics needs of our target 
audience!  

Without denying our origins, it can be said that 
Elektor has evolved into much more than the 
magazine publisher that brought us fame. With 
more than 4.5 million electronics enthusiasts 
visiting us each year alone, that hardly needs 
explanation. Still, even after more than sixty 
years, the magazine remains a fixture in our 
range of media.

The Most Committed Engineers
Elektor is there for the most committed 
electronics enthusiasts, an audience largely 

made up of passionate engineers, many of whom are 
also active in the electronics industry. We are proud 
of the involvement and loyalty of our readers, almost 
all of whom pay for their membership themselves. 
This is clearly reflected in the significant number of 
home addresses to which we are proud to send our 
publications.

Great selection for creative marketing
We offer an extensive selection of options for you 
to engage with this remarkable community. Our 
products range from traditional online and print 
advertising to in-depth editorials and successful 
webinars. We can support your campaign by offering 
you our products, but we really excel when we are 
asked to create creative campaigns! Do you want 
more exposure for your company, product or service, 
to generate valuable conversions with content 
marketing, or get engineers to use your hardware? 
Elektor Helps!

In this media kit, we show you what we can do for 
you. Feeling inspired? Don’t hesitate to contact us. 

Best regards,
 
Margriet Debeij & Büsra Kas.

71% 
Pro Engineers 

Many readers are trained to be
professional engineers

46% 
Decision Makers 

Readers hold decision-making 
positions at work

63% 
University degrees 

34% bachelors, 23% masters,  
and 6% PhDs
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Elektor Magazine 
Themes & Calendar 2024

In each of the eight issues of Elektor Magazine, in addition to the existing content, 
our editors pay attention to a current electronics theme. To this end, we also work 
closely with companies to offer additional insights and knowledge. 

The theme is covered in all our media channels for two months, giving you as a 
player in that segment many opportunities to highlight your message. 

You can find our themes and schedule below:

Theme Deadlines
Elektor Magazine Editorial/PR Advertisements Publication

Jan. - Feb. Power Electronics 27.11.2023 18.12.2023 10.01.2024
March - April Embedded & AI 01.02.2024 21.02.2024 09.03.2024

Trade Show Edition * Embedded & AI 08.03.2024 25.03.2024 03.04.2024
May - June Test & Measurement 04.04.2024 24.04.2024 11.05.2024
July - August IoT & Sensors 30.05.2024 19.06.2024 06.07.2024

Summer Circuits Dozens of Circuits 04.07.2024 24.07.2024 10.08.2024
Sept. - Oct. Wireless Communications 01.08.2024 21.08.2024 07.09.2024
Nov.- Dec. ** Production & Components 03.10.2024 23.10.2024 09.11.2024

Guest edition Guest themed 31.10.2024 20.11.2024 07.12.2024
Jan. - Feb. 2024 T.B.D. 05.12.2024 18.12.2024 11.01.2025

Please reserve space ultimately one week before editorial deadline
* coincides with embedded world Nuremberg
** coincides with electronica Munnich

The integrated Elektor Industry section provides clients with a platform 
to get their message across in an editorial fashion. This can take different 
forms, including interviews, white papers, or product reviews. Our editors 
actively contribute ideas to help you achieve the right balance between 
commercial interests and editorial integrity. Contact our team for more 
information on options and pricing.  
 

Advertisements in 2024 
Advertising in our magazine ensures lasting impact. Our magazine has 
a high percentage of readers and many save their Elektor Magazine 
for years! Please find the available standard sizes and rates for each 
language issue below. 

Edition Circulation 1/1 page 1/2 page 1/3 page 1/4 page

Dutch 6,500 1,570 € 981 € 654 € 490 €
English 14,000 3,381 € 2,114 € 1,409 € 1,056 €
French 12,500 2,625 € 1,641 € 1,094 € 820 €
German 17,500 4,106 € 2,566 € 1,710 € 1,283 €

Elektor is an important media partner for Würth Elektronik: online, offline and – this is the unique feature of Elektor – a creative team 
to set up applications and solutions for electronic practice. The publications are highly appreciated by professional and hobby engineers.   
Mathias Kalmbach Würth Elektronik eiSos

Note: all dimension in mm.  
For 1/1 side bleed + 5 mm trim on all sides. Safe Print Area: 200 x 287 mm

185 x 80 59 x 254 185 x 59 89 x 124185 x 254 89 x 254 185 x 124210 x 297 + 5
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Elektor Magazine 
Increased attention with themes

Each issue of Elektor Magazine is enriched by 30 to 
40 percent thematic content within which we zoom in 
on trending and high-profile topics in the electronics 
landscape. We support these themes in all our media.
For two months, themes are supported and 
additionally highlighted on a large scale by our 
editors and external thought leaders. This includes:

	> additional engaging editorial online articles
	> in-depth white papers
	> interactive webinars
	> focus in our YouTube streams
	> exciting lab projects
	> inspiring Elektor books and e-books
	> latest news and press releases
	> or even specific courses at the Elektor Academy 

 

During these intensive two months, your message 
reaches an audience of hundreds of thousands of 
engineers and designers. Does your message fit 
perfectly with one of this year’s Elektor themes? 
Generate additional impact for your product or 
service during the theme period! Consider a 
customized package that fully meets your needs 
and goals.

Don’t hesitate to contact us 

today for more information or 

to put together your unique 
package.

media kit 2024  |  5lektor

Elektor regularly offers completely free downloadable online bonus editions 
that are downloaded up to 80,000 times by exactly the right target group. 
Here again, the creative possibilities are unprecedented and highly impactful!



Elektor Magazine 

A  Belly Wrap

Using a belly wrap 
around the magazine is 
an effective way to get 
your message in front 
of our readers. A belly 
wrap is the first thing 
people see when they 
pick up the magazine. 
Because they have to 
remove the wrap to 
open the magazine, 
they are highly likely to 
notice your ads on both 
the front and back. 

C  Triptych Cover

A triptych as a cover has visual 
appeal! With its eye-catching 
layout and ability to tell your story 
or message, it attracts attention, 
arouses curiosity, and encourages 
readers to scroll through and read 
the accompanying editorial. Do 
you want to distinguish yourself 
and bring your product or service 
to the attention of our readers in 
a striking way? Our Art Director is 
happy to work for you to express 
your message in a creative and 
unique visual way.

B  Cover Flap

Cover flaps are stapled 
to and partially wrap 
around the magazine 
cover. They are great for 
late-breaking or last-
minute information such 
as upcoming events and 
conferences. Typically 
covering about ½ of the 
vertical image on both 
the front and back cover, 
these highly visible 
vehicles naturally have 
great design potential. 

lektor

A

lektor

B

Contact us for
our rates!

C
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As a Canadian company, Elektor has helped us tremendously to gain a foothold in Europe and continues to support us on our growth 
journey! They are truly a cornerstone in the world of electronics. Their dedication will continue to inspire students, engineers and 
innovators for years to come.  
Katarina Iliç Voltera

mailto:busra.kas%40elektor.com?subject=
mailto:busra.kas%40elektor.com?subject=


Elektor Magazine 
Custom Edition 

Over the past three years, Elektor has 
launched the unique, successful new format 
of Guest Edited Editions. At the invitation 
of the editors, an intensive collaboration 
has been established with influential 
players such as SparkFun, Arduino, and 
Espressif. In 2024, inspired by the success 
of these editions, we will offer an exciting 
new concept in the form of Elektor mini 
Magazines: Your own guest-edited message 
included with Elektor Magazine in print and 
digital versions. 

An Elektor mini Magazine is always an extra 
edition of 64 A5 pages. Although the Elektor 
brand is also strongly represented, you 
as a customer have more control over the 
contents and have the final say on editorial 
production. 

Since the Elektor mini Magazine is a bonus for 
our members, we offer a little more flexibility in 
the editorial formula. This does not mean that 
you will not be advised on the best design and 
editorial choices. Our team of professionals 
provides guidance throughout the process, 
ensuring real added value and an ideal fit 
between your brand and our audience.

media kit 2024  |  7lektor

Elektor plays a crucial role as an Arduino partner. Together, we work on increasing our influence within the community of pro makers 
and engineers. We ensure that the Arduino platform is introduced to a new audience through a diverse and engaging range of content.
David Cuartielles Arduino.cc



Participate in a classic edition!
 
The Circuit Special, also known as the Bumper Summer Issue, made its return in 
2022. With 140 pages full of clever circuits, small projects, and useful tips & tricks 
for every engineer, pro maker, and student, this well-loved magazine has always 
been a favorite that sells well on newsstands worldwide. 

A tribute to the passion for electronics, this special edition features circuits from 
experts, community members, and partners. Nothing works better as a branding 
strategy than presenting practical projects in the hands of engineers. Showcase 
your best or most interesting projects with a (double) page in the most popular 
Elektor magazine of the year!

Of course, only a limited number of positions are available, and they must always 
be approved by our editors. Our experts are happy to work with you to select the 
best work.

The Circuit Edition will be accompanied by an extensive marketing campaign 
centered on a free digital bonus edition! This generates thousands of additional 
downloads and optimizes the visibility of the paid version.

Elektor Circuit Special

Summer Circuits 2024 Timeline

Theme Deadlines
Elektor Magazine Editorial/PR Advertisements Publication

Circuit Special Dozens of circuits 04.07.2024 24.07.2024 10.08.2024
                           Please reserve space ultimately one week before editorial deadline

4    Summer Circuits 2022    www.elektormagazine.com
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Final Results

Lorem ipsum dolor sit amet, consectetur adipi-

scing elit, sed do eiusmod tempor incididunt 

ut labore et dolore magna aliqua. Lorem ipsum 

dolor sit amet, consectetur adipiscing elit, 

sed do eiusmod tempor incididunt ut labore 

et dolore magna aliqua. Lorem ipsum dolor 

sit amet, consectetur adipiscing elit, sed do 

eiusmod tempor incididunt ut labore et dolore 

magna aliqua. Lorem ipsum dolor sit amet, 

consectetur adipiscing elit, sed do eiusmod 

tempor incididunt ut labore et dolore magna 

aliqua

Project details: 

https://create.arduino.cc/projecthub/

MisterBotBreak/how-to-make-the-

smartbox-v-2-412331

Rotator cuff injury is common in performance 

athletes and workers that repeatedly make 

overhead motions (also writers/inventors who 

occasionally play funk guitar). Anyway, could 

a tinyML device help to recover? This little 

AI device will make sure that you make all 

required movements per day for rotator cuff 

injury recovery.

 
The Design

With the right tools, not so complicated. It 

turns out there is an Arduino BLE 33 Sense 

with built in accelerometer and compatible 

with the best Machine Learning framework. 

Oled Screen VCC to Arduino 3.3v, GND to 

Arduino GND, SDA to A4, SCL to A5. Connect 

the battery to TP4056 battery pins and TP4056 

output to Arduino VIN and GND. You can also 

put a switch between TP4056 + and Arduino 

VIN. Lorem ipsum dolor sit amet, consecte-

tur adipiscing elit, sed do eiusmod tempor 

incididunt ut labore et dolore magna aliqua.

Project 3: Shoulder Recovery Device with TinyML

Train the Module

Unless you want to train the device with 

new movements or simply understand how 

to train a Machine Learning model, you can 

skip this part but it is interesting to know how 

easy it is now to work with AI. Go to Edge 

Impulse, create a free account, login to the 

dashboard, connect Arduino BLE 33 Sense 

using microUSB cable and go to Data acquisi-

tion, record new data, connect using WebUSB. 

A pop up window will appear to select the 

correct USB port and… you are all set.

Complete project: 

https://create.arduino.cc/projecthub/

roni-bandini/shoulder-recovery-device-

with-tinyml-9ec132?ref=platform&ref_

id=424_recent___&offset=27   

Demo Video 

https://www.youtube.com/

watch?v=KrXfIItYQB4 

Check the humidity & temperature of your 

terrarium with a DTH22 humidity and 

temperature sensor and display this on an 

LCD I2C 16x2 display. This tutorial is the basis 

of this project. There is no automation whatso-

ever in this tutorial. Just the use of the DTH22 

and a LCD I2C display.‎ Lorem ipsum dolor 

sit amet, consectetur adipiscing elit, sed do 

eiusmod tempor incididunt ut labore et dolore 

magna aliqua.

 
Hook Up the Breadboard

The DHT22 sensor as well as the LCD 1602 I2C 

use a 5V power supply. Therefore I connected 

the 5V pin on my Arduino to the red + row on 

the breadboard and the ground of my Arduino 

to the blue - on the breadboard. As I want to 

keep colors in sync, on my schema I will use 

red cables for 5V and blue cables for ground. 

In real life I didn’t use blue for ground, but 

white... have been playing too much with car 

electronics I guess. Use a yellow cable for 

Data, an orange cable for SDA and a gray 

cable for SCL. The letter two will be on the 

I2C. Lorem ipsum dolor sit amet.

The Code

Remember for the screen you can have 

different address’ to connect to. My I2C uses 

Project 4: Arduino Humidity/Temperature System 

with Display

address 0x3F (see part ‘Before we start’) so 

beware that my code is setup for this address. 

Remember the libraries needed (Adafruit_

Sensor, DHT, NewliquidCrystal). Download 

these libraries, unzip them and place these 

in the libraries directroy of your project. Then 

upload the code to your Arduino and check 

the humidity and temperature of your terrar-

ium (or server cabinet, or refrigerator or just 

your living room).

Complete project 

https://create.arduino.cc/projecthub/

giftedmedia/arduino-dth22-humidity-

 
Excepedio. Ovit abor sequo endior 

aut magnis endite et moluptat resed 

ut minia simpor autaturibea sime 

excerro ipsundis re aliqui consed 

quid quodis erio. Vid ut et molor 

aliquid molut eum, andit alit, sandia 

nonseque vel etur, et quia voloreptur 

aliquae. Nequi doluptaqui inis qui 

cupiend eliquat volest qui omnist, 

volor amet aliquam veliquas eos 

est, nonsediciet volenes est, que 

solecum, velita cusciusam quaspid

Excepedio. Ovit abor sequo endior 

aut magnis endite et moluptat resed 

ut minia simpor autaturibea sime 

excerro ipsundis re aliqui .

About
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S u m m e r  C i r c u i t s  2 2 2Circuits from  the Arduino Community 
By Arduino Staff

project

The Arduino community comprises hundreds of thousands of engineers, students, and makers passionate about creating interactive projects. Here we highlight few examples of what designers can create with Arduino hardware and software. Lorem ipsum dolor sit amet.

Want to build a music player that can play 
back two musical scores simultaneously 
while showing synchronized lyrics? Check 
out this project to make it happen. This Ardui-
no-based Music player can play a two-voice 

polyphony tune in convenient notation as 
MML (Music Macro Language) strings, and 
display the synchronized lyrics on a 16x2 
Character LCD display. Momentary push 
buttons are used to start/stop the music. 

The Software
You can download the library and the 
example sketch from the GitHub page (link 
below), which also has instructions on how to 
get it running. The sketch utilizes the follow-
ing libraries: ProtoStax_MmlMusicPlayer; 

This project will show you how to create the 
SmartBox V.2, a new smart and funny data/
clock station. It is a review of the first Smart-
Box from a few years ago, which featured an 
OLED little screen. This version is way more 
useful, complex and easy-to-use on a daily 
basis. Lorem ipsum dolor

 >  A 3.2” TFT screen, bigger than other ones 
used before on my previous projects

PROJECT 1: Multi-Track Music Player

MmlMusic ( ProtoStax_MmlMusicPlayer 
extends the MmlMusic library, so we need 
the base library); JC_Button (used for button 
presses); and LiquidCrystal_I2C (for the LCD 
display).  

 Lorem ipsum dolor sit amet, consectetur 
adipiscing elit, sed do eiusmod tempor incidi-
dunt ut labore et dolore magna aliqua. Lorem 
ipsum dpor incididunt ut labore et dolore 
magna aliqua.

Complete project 
https://create.arduino.cc/projecthub/
sridhar-rajagopal/multi-track-music-
player
Music Player Video 
https://www.youtube.com/
atch?v=gVNseo0EZnU&feature=emb_
imp_woyt   

Project 2: The SmartBox V.2

 > A kind of “personal assistant” that 
expresses itself in the form of a smiley 
face: it changes emotion and expression 
after a while to give the SmartBox a lively 
look

 > More sensors: DHT11 for temperature 
and humidity, MQ-05 for butane, alcohol 
and smoke levels, a photoresistor for light 
level

 > A (true) clock: a DS3231

 > The possibility to navigate between 
menus using a “Back” button

In a nutshell, it’s more aesthetically pleasing 
and easier to use and to make.
 
Connections & Assembly 
To get started, Print Cover, Main Body and 
Sensors Support. Once you’ve printed those 
parts, connect sensors and Arduino exten-
sion together (use clamping cable to gather 
wires) : make sure you’ve plugged the Arduino 
Nano on the extension. Then, connect your 
TFT screen : remember that a TFT screen is 
design to be plugged to an Arduino UNO/
MEGA. Consequently, sit amet, consectetur 
adipiscing elit. It includes: use female-female 
wires to connect pins of Arduino nano/TFT 
between them following this principle (D0 = 
8, D1 = 9, D2 = 2, D3 = 3, etc...) Pins 10 to 
13, 0 to 1 and A5 to A7 of the Arduino don’t 
need to be connectedConnect RST pin of the 
TFT to 5V: this will free A5 (for I2C protocol). 
Screw up the Arduino extension on the Main 
Body. Insert the code: check the rotation of 
writings on your TFT screen and adjust it on 
the Main Body. Once your TFT and Arduino 
extension are placed, take cover and put 
sensors at holes designed for. Screw up parts 
of Sensors Support to make sure they don’t 
move on Cover.

The example plays Do-Re-Mi (from The 
Sound of Music) - one speaker plays the 
melodic notes while the second speaker plays 
the harmonic (left-hand notes). The music 
playing happens in the background using the 
ProtoStax_MmlMusicPlayer Arduino library, 
allowing you to do other tasks like handling 
button presses, displaying synchronized 
lyrics, etc, in the main loop. You can replace 
the music with your own favorite easily. 
I’ll show you how to transcribe a musical 
notation to an MML string, and prepare the 
lyrics to display.

Prep the Hardware
The design uses the ProtoStax Enclosure 
system here. It is a modular enclosure and 
you can add functionality and peripherals 
to it by swapping out pieces. I started with 
the ProtoStax Enclosure for Arduino, and 
swapped out the Top Plate with the ProtoStax 
LCD Kit V2 (which has cut outs and mount-
ing holes for an I2C LCD module (included). 

See Page 4 for rates 
and dimensions.

The Summer  Circuit Guide is back!

Example of four Maker-IO projects

Add your own Circuit 
Spreads!
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Raspberry Pi:  
Your tiny  

desktop computer

MagPi Magazine Reservation Deadline Material Publication Date
MP1 / 2024 03.12.2023 09.12.2023 26.12.2023
MP2 / 2024 08.02.2024 14.02.2024 02.03.2024
MP3 / 2024 11.04.2024 17.04.2024 04.05.2024
MP4 / 2024 06.06.2024 12.06.2024 29.06.2024
MP5 / 2024 08.08.2024 14.08.2024 31.08.2024
MP6 / 2024 10.10.2024 16.10.2024 02.11.2024
MP1 / 2025 07.12.2024 13.12.2024 30.12.2024

MagPi Calendar 2024

MagPi is the only official magazine of the 
Raspberry Pi Foundation. This magazine 
specifically targets users of the world’s smallest 
computer. Elektor is the publisher of the German, 
Dutch, and French editions of MagPi Magazine, 
all published six times a year. MagPi features the 
latest projects, product reviews, and news related 
to Raspberry Pi. It is an indispensable resource 
for anyone using the world’s most popular 
development board.

MagPi Magazine 

Websites and Newsletters  
MagPi has a website, monthly 

newsletters and social media channels in 
three languages

Package Deal
Place your ad simultaneously in the 

three language editions and benefit from 
attractive discounts.

Contact us for
Online Options!

Edition Circulation 1/1 page 1/2 page
German 17,000 1,530 € 918 €
Dutch 5,000 450 € 270 €
French 14,000 1,260 € 756 €

Package Price 1/1 Page in all editions: 2,150 €
Quantum discounts are available

MagPi Advertising Rates 2024

176 x 245 86 x 245 176 x 120210 x 276 + 5

Note: all dimension in mm. 
For 1/1 side bleed + 5 mm trim on all sides.  
Safe Print Area: 200 x 287 mm

50
 

HACKS&HINTS

ASTROFOTOGRAFIEMET DE RASPBERRY PI

BOUW EEN GEIGER- TELLER

GAMEBOY-INTERCEPTOR MET PICO

Ontdek het plezier van programmeren

LEER PROGRAMMERENMET PYTHON

Het magazine door en voor de Raspberry Pi-community 

He
t 

of
fic

ië
le

RA
SP

BE
RR

Y 
PI

- 
m

ag
az

in
e

Het officiële Raspberry Pi-magazine
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Inhoud>  Nr. 31  >  juli-augustus 2023

13  Global Shutter Camera16  Raspberry Pi Debug Probe

De wereld van raspberry Pi

Leer programmeren met Python 

Dossier 1

Projecten
18  Desert Eye 2.0 all-terrain robot22  Mini-PC

26  Alternatieve vliegsimulator28  Geigerteller
30  Heavy Pan Tilt statief34  Woordklok

36  Aquariumdoseerpomp38  Tank-rijsimulator42  Voortgangsbalk44  Herbie_Bot – sproeirobot46  Game Boy Interceptor met Pico
30

Heavy Pan Tilt statief
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Tank-rijsimulator
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Praktijk

56    Emuleer een BBC Micro op de Raspberry Pi 40060    Elektronica voor beginners, deel 1: met een breadboard en een led64    Elektronica voor beginners, deel 2: inleiding tot microcontrollers 68    Machine learning – 
privéspraaktranscriptie 72   Maak een gigantische Pomodoro-timer met de Galactic Unicorn

92        Interview: VEEB (Vanessa Bradley en Martin Spendiff)94    Interview: Trevor Warren

Community

96    Plasma Stick 2040 W97    Inky Frame 4.0” 98    Meteor 10.1” IPS Touchscreen

Reviews 98

Meteor capacitief Touchscreen

Dossier 2

  56    Astrofotografie met Raspberry Pi

92

Interview: VEEB

50 hacks & hints

Dossier 3

78

785050HACKSHACKS&&  HINTSHINTS

Emuleer een BBC Micro op de Raspberry Pi 400

56

Maak een Pomodoro-timer 
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Nr. 32

september/oktober 2023  

Nr. 32 sep-okt 2023  | € 9,95

magpi.nl

50+ PAGINA’S PROJECTEN EN PRAKTIJK

MAAK 
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PICO GARAGE-
DEUR

INTRO-
DUCTIE

VAN  
MQTTLEUKE

DOMOTICA-
IDEEËN

AAN  
DE SLAG
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ASSISTANT

The Summer  Circuit Guide is back!
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Elektor Books & Custom Publishing 
In IEEE’s annual Pulse of Engineering Survey, 
both experienced engineers and millennials in the 
electronics industry say that books are the most 
important source for maintaining and expanding 
their skills, more so than in other industries.

With more than six decades of experience 
publishing books for engineers, Elektor Publishing 
has built a solid reputation. The yearly production 
of around 25 new books, ranging from trending 
topics to deep dives into niche subjects, keeps the 
catalog up to date.

Our publishers offer three formats in which to 
participate or benefit from this source of in-depth 
knowledge:

A. The Elektor H0W2 Series
The Elektor H0W2 series is a set of custom books 
crafted by Elektor’s professional authors. The 
series is promoted on third-party platforms, such 
as Amazon, and is available in bookstores. Our 
team can customize books based on their expertise 
and available materials from your company, such 
as white papers or manuals.
  

B. Hardware bundles
Some books in the Elektor catalog require 
hardware for experimentation and hands-on 
experience in addition to theoretical knowledge. 
Elektor can bundle your hardware and ship it 
together with the books. We can also develop 
custom bundles with beautiful boxes combining 
Elektor books and your hardware.

C. Name sponsorship 
A relatively simple but effective way to connect 
your brand to a certain topic is through 
sponsorship. Adding your logo on the cover 
of the books, combined with reference in the 
content, can position your brand at the front of 
engineers’ minds when reading about the topic. 
A possible added value is for you to make the 
price of the book as attractive as possible.

Want to know more?  
Ask about these creative  
and affordable options!

The reason why Elektor books are very popular is because they have been written by engineers for engineers.
Dogan Ibrahim Elektor’s bestselling author

www.elektormagazine.com/custom-publishing
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Elektor has an active online presence, 
which is rapidly expanding on multiple 
social media platforms, including 
Facebook, Instagram, X, LinkedIn, and 
YouTube. We are in daily contact with 
engineers through these channels.

Our team is ready to work with you to 
develop smart multimedia campaigns 
that generate new sales as well as 
valuable leads, all within your budget.

Elektor Social: in numbers

Facebook 51,200+
Instagram 9,300+

X 19,300+
LinkedIn 5,500+
YouTube 29,700+

Elektor Online

Elektor online: in detail
Average 

per month
Unique Visitors 

Magazine Website
Impressions 

Magazine Website
Unique Visitors 
Store Website

Impressions 
Store Website

.NL 10,272 39,706 18,045 78,142
.COM 55,251 160,171 29,728 107,364

.FR 11,468 41,158 14,790 67,278

.DE 29,478 102,825 22,980 116,318

Collaboration with Influencers
In recent years, Elektor has focused on 
increasing its presence on high-reach 
platforms and we have expanded our 
collaboration with influencers. 
This allows us to offer you interesting 
new models to increase the impact of 
your campaigns.

Elektor is a reliable information platform for engineers and electronics enthusiasts. Over the years of collaboration between tme.eu and 
Elektor we have created many interesting projects, both in print and online. We can sincerely recommend Elektor as a media partner.
Marta Dudzińska Transfer Multisort Elektronik Sp. z o.o.
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Elektor Online

Banner sizes

Magazine Websites Size in Pixels
Main Header 728 x 90

Rectangle 336 x 280
Leaderboard 728 x 90

elektormagazine.com

Banner sizes
Store Websites Size in Pixels

Main Header 875 x 320
Rectangle 336 x 280

Leaderboard 728 x 90

lektorstore

lektorstore

elektor.com

CPM
Place your banners on a cost per thousand 
(CPM, 5000 impressions minimum).

Banner Type Per 1,000 
Impressions

Main Header 100 €
Rectangle 70 €

Leaderboard 80 €

Extend the reach of your campaign by featuring your message on 
one of our banner positions. We offer different sizes on both our Store 
websites and our magazine websites. 

Prices are available on a CPM basis (cost per 1000 views) or upon 
request based on a fixed price per month.

Would you like more information? Don’t hesitate to contact us.

127,500+
Members

Elektor e-zine  
(.COM, .DE, .NL, .FR)

300,000+
Visitors/month
Elektor websites  

(.COM, .DE, .NL, .FR)

115,000+
Followers 

Elektor’s Social Media  

          

Online and 
international 24/7
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Elektor’s widely read newsletter (e-zine) is a 
highly appreciated medium. The newsletter is 
based on an actively maintained, GDPR-proof 
mailing list, which is evidenced by our above-
average open rates. 

Elektor’s mailing list is the most effective 
conversion tool at our disposal. From our own 
experience, our mailings have an average 
threefold conversion rate when compared to 
other forms of exposure.

Elektor Newsletter e-zine

127.500+
members

Read in English, Dutch,  
German, and French

 

34,57%
Average open rate
Impressive open rates  

in every language version

e-zine facts

The newsletter goes out to electronics engineers 
every Friday and is packed with tech insights, product 
news, in-depth interviews with thought leaders in the 
electronics industry, and more.

Use Elektor’s Conversion Machine! 
Published in four languages, our e-zines offer multiple 
ways to segment your message.

Banner Ads
Get your message across via an e-zine header or 
banner ad. 

Native Content
With a Native Content item, you place your own article 
and image on the Elektor website. The title, image and 
a short introductory text are included in the newsletter 
with a link to the article on our website.

Specs Native Content
> �Title: max. 50 characters (incl. spaces)
> �Introduction text: max. 250 characters (incl. spaces)
> �Body text: approx. 400 to 500 words 
> �Image: min. 600 pixels wide and 400 pixels high  

(if larger, please use same ratio)

Banner sizes
Main Header 650 x 95 pixels
Full Banner 610 x 90 pixels

Language Subscribers Open rate Main Header Full Banner Native Content
Dutch 14,300 42% 508 € 413 € 1,271 €

English USA 9,000 26% 191 € 155 € 477 €
English ROW 51,900 25% 955 € 776 € 2,386 €

French 18,400 33% 449 € 365 € 1,124 €
German 26,400 45% 942 € 766 € 2,356 €
Italian 3,200 39% 350 € 300 € 950 €
MagPi 4,300 55% 175 € 150 € 295 €

View an e-zine

Themed Newsletters 
Theme Date

Power Electronics 19.01.2024
Embedded & AI 08.03.2024

Embedded World 05.04.2024
Test & Measurement 17.05.2024

SMT/PCIM/Sensor + Test 07.06.2024
IoT & Sensors 12.07.2024

Circuits 16.08.2024
Wireless Communications 13.09.2024

Security 11.10.2024
Production & Components 08.11.2024

Espressif ESP32 & ESP8266 13.12.2024
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Partnermailing (EDM)
Take advantage of the success of the Elektor 
mailing list! Send our subscribers a mailing with 
your own look and feel, entirely dedicated to your 
information and/or products. Elektor formats the 
newsletter with your text and images. We then 
send them to a selection of addresses at a set time.

Selected audience, bigger results
Our readers are curious not only about our 
content, but also about relevant content from our 
partners. Thanks to a targeted approach, partner 
mailings often have even higher open rates than 
our editorial newsletter. White papers and in-depth 
background articles on new developments are 
particularly well read.

 

Lay-Out and Selection
We provide you with our expertise for the design 
and technical set-up of the mailing. For the design 
and selection of e-mail addresses, we charge a 
fixed fee, which is waived for a volume of 10,000 
addresses. Two selection criteria are included by 
default and we can apply additional criteria by 
agreement. Our client team is ready to advise you 
on the possibilities and the lessons learned in 
previous campaigns.

Specs Partner mailing
•	 Ready to use HTML file  

(width: 600 pixels) or 
•	 Text(Word)+Image(s)  

(600 x 400 pixels jpeg, png, gif)

Partner Mailing Rates 2024

Design and Selection 350 €
CPM (Cost Per Mille) 350 €

Minimum purchase of 5,000 addresses.

For purchase >10,000, CPM 325 €  
+ no Design and Selection costs

Elektor addresses exactly the customer groups and topics that are also in our focus. Their professional, flexible editors consistently  
create positive cooperation, which makes Elektor the media partner of choice for us.
Thomas Rottach Siglent Technologies Germany

View a partner mailing

Our 100% GDPR Proof Reach

Language Subscribers
Dutch 12,987

English USA 7,483
English ROW 48,044

French 16,267
German 22,160
Italian 3,185
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Elektor Webinars

Elektor produces webinars for electronics innovators 
seeking to improve their technical skills, discover new 
products, and understand complex engineering concepts. 
Our webinars offer companies the opportunity to generate 
new business with enthusiastic electrical engineers and 
makers interested in topics such as embedded systems, 
IoT, and programming.

Some benefits of an Elektor webinar: 
	> Direct engagement with international engineers.
	> High-quality actionable leads from registrants.
	> Great platform to promote your products and services.
	> Present your company’s thought leaders.
	> Deliver key messages and position your brand.
	> Gather valuable feedback.
	> Impactful promotion included.
	> Content can be used in marketing campaigns.

We offer the following three options: 
	> Recorded webinar based on existing content
	> Live webinar based on existing content
	> Customized webinar

1. Recorded webinar based on 
existing content
When existing content is already available, 
Elektor can transform it into an engaging 
webinar for our audience. We adapt the 
video material to appeal to a new and wider 
audience. An illustrative example can be 
found here:
www.youtube.com/watch?v=HTNN5E-926A

We raise awareness of the webinar through 
international promotion:

	> Publication of the webinar on our magazine 
websites.

	> A mention in our newsletters (German, 
English, Dutch and French).

	> Publication of the video after the webinar on 
social media (Facebook and YouTube).

Cost of international webinar promotion 
package: 6,000 €

2. Live webinar based on existing content
We have found that live and interactive webinars 
based on previous content have a more powerful 
effect. These webinars build on previous 
presentations and are given by an expert from 
your company, with an Elektor editor providing 
professional guidance.

View some examples here:  
www.elektormagazine.com/webinars

This live webinar is recommended as an interactive 
bundle. Even though it is based on existing material, 
we aim for an engaging experience in which 
participants can ask the engineers questions both 
during and after the broadcast.

We will bring attention to this webinar through 
international promotion in the following way:

	> A short article about the online event on our 
magazine websites.

	> Publication of this article in our international 
newsletters.

	> Listing in the event calendar on the international 
magazine websites.

	> Banners on our websites and in our newsletters.
	> Campaign on Facebook.

Cost of the international live webinar: 9,500 €More information?

Download the flyer here  

or contact us.
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Elektor Webinars

Extensive international promotion
We enthusiastically distribute your webinar to our readers 
through international promotion, including our magazine 
websites, newsletter, paid and unpaid social media, online 
banners, and an editorial (depending on your chosen 
package).

Are you looking to generate new leads, carefully deliver 
your message, and highlight your company’s technical 
expertise? A webinar is the ideal way to achieve these 
goals.

3. Customized webinar
For a completely new and customized webinar, our engineers work 
closely with your team. Together, we determine the content, such as 
technical tutorials, product reviews, panel discussions, and more.

We promote this webinar internationally in the following ways:
	> A guest article or interview on the topic of the webinar on the 4
	> magazine websites.
	> Publication of the guest article as native content in the 4 international 

newsletters.
	> Listing in the event calendars on the 4 international magazine websites.
	> Banner promotion on the 4 websites and in all 4 editorial newsletters.
	> Posts on Social media.
	> A special partner mailing to (a part of) the Elektor database, consisting of 

approximately 124,000 engineers.

Bonus: In support of this campaign, Elektor invests 5% of the total 
campaign amount in a paid promotion on Facebook.

Registration:
To participate in the webinar, participants simply need to register - 
quickly, free of charge, and in compliance with GDPR regulations. Elektor 
provides a convenient registration page and attractive banners. After the 
webinar, we are happy to share the collected e-mail addresses with you.

Hosting & Broadcast:
We make sure the additional content fits your business seamlessly. Our 
chosen platform for the webinar is Clickmeeting.

Cost of the customized live webinar: 12,500 €

www.elektormagazine.com/webinars

Elektor Webinars in detail
Webinar Registrations Attendees
Charging Batteries from Solar 1.131 522
Hello FPGA 795 367
ARM Cortex-M Architecture 664 310
Introduction to Solid-State Lighting 504 175
Linux Graphics using the Ensemble 
Graphics Toolkit

503 213
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Events & Competitions
Elektor organizes several events to facilitate the 
community even better. These events contribute 
to innovations and knowledge sharing within the 
industry.

FFWD
In cooperation with Messe München, we are 
organizing an international startup and design 
competition. Three selected startups will be 
offered a large part of our booth (>250 m²) to 
present their technology/services, combined 
with a forum where we will bring extraordinary 
speakers to the stage. The startups have a chance 
to win a marketing budget of €50,000.

The Fast Forward Startup Awards are organized 
for the largest electronics event in Europe: 
‘electronica’. In 2024, the 8th edition of FFWD will 
take place!

ethics in electronics
Another event close to our hearts is ethics in 
electronics. This event focuses on our industry’s 
transition to a more ethical future, in which best 
practices from the industry are combined with 
knowledge from international experts.

During electronica 2024 (November 12-15 in 
Munich) the third edition of the annual ethics 
in electronics Forum (EiE) will take place. This 
Forum, organized by the Amsterdam based 
Lenthe Foundation, is initiated by Elektor, 
Elektronik Praxis and Messe München as the 
founding partners. We are looking for permanent 
partners to join forces and develop this event 
further.

Elektor offers various sponsorship opportunities 
for both events. For example a recommendation 
or a name sponsorship. We would be happy to 
help you think about a set-up that meets your 
objectives.

www.ethicsinelectronics.com
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Elektor TV Shows

Elektor
Anyone passionate about DIY electronics, 
embedded programming, or engineering 
theory, can join Elektor’s lab and editorial 
staffers on the new Elektor LabTalk 
show. This is where our engineers share 
engineering tips, plan future electronics 
projects, discuss Elektor Magazine and 
answer community questions.

www.elektormagazine.com/elektor-lab-talk

Stay informed and join our  
YouTube channel Elektor TV
www.youtube.com/c/ElektorIM

Elektor Engineering Insights
Elektor Industry Insights is a new and exciting 
stream initiative that Elektor is growing and 
is receiving great feedback from within the 
industry. Presented by Stuart Cording (That 
Electronics Guy) the show is a discussion 
with industry experts and thought leaders on 
trending topics as well as real engineering 
challenges and solutions. 

www.elektormagazine.com/elektor-engineering-insights

Entry Package:
500 € for banner (1920x180 pixels) 
displayed at the bottom of the video + 
mentioning in the show and link in the 
description

In 2022 the new Elektor Academy courses were well 
received. We will continue on this path in 2024 with 
more courses for engineers that wish to enhance 
their electronics skills. A wide range of topics will be 
produced or can be produced for our clients. They 
will feature on Elektor’s new course platform and can 
be sponsored or be made freely available on your 
company’s behalf. 

www.elektormagazine.com/elektor-academy
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Targeted at the 
huge group of 

engineers with a 
latent interest in 

a new job.

Inspiring those 
people that usually 

are not visiting 
job sites.

Tailor made content 
marketing campaigns 

based on a trusted 
relationship.

Using creative 
campaigning to 
reach a large 
source of loyal 
professionals.

www.elektor.com

lektor

apply

 

www.elektor.com

lektor

solliciteer

HELP US 

GROW! 

solliciteer

www.elektor.com

lektor

HEY 
BEAUTY!

Elektor Showcase
Unique Recruitment Approach



Content Marketing: 
a custom book on 
your technology.

Created by the 
professional 
experts of 

Elektor.

Example Maxim Integrated

1 �Distributed to books stores, 
Amazon and Elektor.

2 �Sold thousands of times

3 �As a book and as a nice kit 
with hardware

4 �Impactful and hands  
on knowledge 

Marketed to 
hundreds of 
thousands of 

engineers world 
wide.

Elektor Showcase
H0W2 - Custom Editorial Manuals
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Bundle your 
hardware with 
Elektor content

Example Nordic Semiconductor

1 �A great new Elektor book by Koen 
Vervloesem

2 �On Bluetooth Low Energy Applications

3 �Now available with a free Nordic  
nRF52840 Dongle

4 �And the logo of Nordic Semiconductor  
on the cover

5 �Available in bookstores, at Elektor and 
3rd party platforms like Amazon 

Let engineers 
learn with your 

hardware

The best way to 
create hands on 
experiences with 

impact!

Elektor Showcase
Bundles - Your Hardware + our Books



An Exclusive Editorial Invitation

1 �A collaboration with the editors of  
Elektor Magazine

2 �Creating a one of a kind magazine  
in 4 languages.

3 �Showing existing work in a unique new way 

4 �Creating exclusive new content with  
the editors of Elektor

5 �Only on our editors invitation. 

6 �Could your company be next?

Elektor Showcase
Guest Edited Elektor Magazine
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Co-create with 
the engineers of 

Elektor LAB.

Making unique 
projects featuring 
your hardware for 

Elektor Magazine

Kit production and 
assembly by the 
Elektor experts

Promoted to sell in 
the Elektor network 

(resellers and 
Elektor Store).

Example Würth + Elektor LISN

1 	� A Würth and Elektor LAB design

2	� Published online and in print  
in 4 languages

3	 Featuring Würth components

4	 Marketed to 120.000 engineers

5	 Resulting in a bestseller in stores

Elektor Showcase
Featured Hardware - Your HW in our Projects



Fully produced by 
Elektor, or….

…offering your existing 
webinars a huge new 

audience to your 
existing webinars!

Elektor Showcase
Webinars - Impact & Reach

GDPR Proof!

100’s of attendees 
and 1000’s of views 

via YouTube Like Microchip:  
796 registered & 

shared leads

Moderated and 
hosted by Elektor  
in a great system!

Elektor

Elektor
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Contact us
We hope you have been inspired by the diversity 
and possibilities Elektor has to offer you in 2024. 
We are looking forward to starting or renewing 
our cooperation and are convinced we will be 
able to serve your every need.  
 
Looking for something more out of the box? 
Contact our team. As much as we are convinced 
of our listed products, there is nothing we like 
more than a custom challenge! The following 
teams are at your service.

 
 

Editorial Team 
Elektor’s talented Editorial Team ensures 
the quality of our content and oversees the 
translation processes for our magazines, online 
channels, design projects, and books. The multi-
lingual team includes engineers and journalists 
that understand the art of capturing your 
message in the tone of voice of Elektor.

Elektor Labs Team 
Our Labs engineering team comprises designers 
and developers who are highly skilled in electronics 
design, prototyping, programming, and product man-
agement. The team produces electronics kits, borads 

and bundles that excite and educate engineers, pro 
makers, and students worldwide. 

Elektor Client Team 
Elektor’s global Client Team manages your 
advertising and marketing campaigns, and will 
collaborate with the Elektor Studio team to deliver 
custom multimedia content in support of all client 
initiatives. Our team delivers smart advertising and 
marketing solutions that enhance our customers’ 
competitiveness in the marketplace. Whether 
you need a traditional ad campaign or a custom 
content marketing program, our Client Team is at 
your service!

Erik Jansen
Managing Director
M +31 6 5397 7594
E erik.jansen@elektor.com

Raoul Morreau 
Media Coordination 
M +31 6 4403 9907
E raoul.morreau@elektor.com

Margriet Debeij 
Director Operations
T +49 241 9550 91 74
M +31 6 3807 8029
E margriet.debeij@elektor.com

Jens Nickel
Editor in Chief 
Elektor Magazine
E jens.nickel@elektor.com

Büsra Kas
Client Manager
T  +49 241 9550 91 78
M +49 175 199 40 29
E busra.kas@elektor.com
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United Kingdom 
78 York Street  
London  
W1H 1DP  
United Kingdom
T: +44 20 7692 8344

Germany
Lukasstraße 1
52070 Aachen 
Germany
T: +49 241 955 09-190
F: +49 241 955 09-013

Netherlands
Postbus 11
6114 ZG Susteren
T: +31 46 43 89 444
F: +31 46 437 01 61

France
c/o Regus Roissy 1 Rue de la Haye 
BP 12910
95731 Roissy CDG Cedex 
France
T: +33 149 192 619
F: +33 149 192 237

United States
270 Farmington Ave.
Farmington CT 06032 
United States
T: +1-860-335-9348

Elektor

Media Kit 2024  


