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DEUTSCHLAND — DEINE DIGITALISIERUNG
Während viele Unternehmen längst vernetzt und automatisiert 

arbeiten, hakt es an vielen Stellen immer noch gewaltig. Der alte 

Spruch: „Von der Wiege bis zur Bahre Formulare, Formulare“, 

hat auch heute noch seine Gültigkeit. In Schulen, Amtsstuben, im 

Gesundheitswesen und vielen anderen Stellen treffen Anspruch 

und Wirklichkeit oft aufeinander. Dabei gäbe es viele Chancen, 

die es jetzt endlich zu nutzen gilt und gewaltige Geldbeträge, 

die in der staatlichen Verwaltung, Industrie, aber auch bei den 

Bürgern, die eingespart werden könnten. Die zentrale Frage lautet 

aber: wie gelingt die Digitalisierung mit Verantwortung? Der 

Wille ist da – der Weg oft holprig. Die Bundesregierung hat sich 

ambitionierte Ziele gesetzt. Bis 2030 soll Deutschland „digital 

souverän, innovativ und nachhaltig“ sein. Mit Programmen wie 

dem „Digitalpakt Schule“, der KITA-Bit-Strategie oder dem Online-

Zugangs-Gesetz – um nur Einige zu nennen – soll der Wandel in 

die Digitalisierung angeschoben werden. Leider haben sich viele 

Projekte seit Jahren verzögert. Laut Bundesrechnungshof ist von 

den über 600 geplanten digitalen Verwaltungsdienstleistungen 

bisher nur ein Bruchteil flächendeckend verfügbar. Auch unser 

Föderalismus ist nicht gerade förderlich – 16 Bundesländer und 

16 verschiedene Verwaltungen! Im internationalen Vergleich 

zeigt es sich, dass Deutschland immer mehr zurückfällt, viele gute 

Vorsätze und Ideen warten auf Ihre Verwirklichung. Vertrauen, 

Datenschutz und digitale Ethik – durch technische Rückstände 

bleibt ein Thema ganz vorn auf der Agenda: nämlich die digitale 

Verantwortung. In Deutschland genießen Datenschutz, digitale 

Selbstbestimmung und ethische Standards eine hohe Priorität. Das 

ist auch gut so, denn KI, Gesichtserkennung und algorithmische 

Entscheidungen könnten unserer Demokratie auch schaden. 

Doch dieser Fokus führt oft auch zu einer paradoxen Situation.

Aus Angst vor Risiken werden Chancen blockiert. Statt 

Lösungen zu gestalten, wird lieber abgewartet und gebremst. 

Verantwortungsvolle Digitalisierung heißt aber nicht, zu  

verhindern – sie bedeutet, sie aktiv zu gestalten, transparent, 

fair, datensparsam, aber auch mutig und innovationsfreundlich. 

Es braucht nicht nur weniger Regeln, sondern auch intelligentere 

Rahmenbedingungen, die Entwicklungen ermöglichen und 

trotzdem schützen. Was fehlt, ist oft nicht die Technologie, sondern 

das Vertrauen in unsere Systeme, in die Politik und vor allem in die 

eigenen Fähigkeiten. Dabei zeigen viele mittelständische Betriebe, 

Städte und Initiativen wie Digitalisierung ohne Probleme gelingen 

kann. Mit einem klaren Ziel, offenen Strukturen und praxisnaher 

Umsetzung. Das Ziel wäre auch, ein Bürger benötigt nur eine 

Identifikationsnummer. Und diese gilt beim Finanzamt genauso 

wie bei der Krankenkasse usw. Digitalisierung mit Verantwortung 

bedeutet aber auch die Menschen mitzunehmen, und zwar die 

Älteren genauso wie die Jugendlichen, Technikfans genauso wie 

Skeptiker. Das bedeutet aber, die digitalen Kompetenzen bereits 

in der Schule zu fördern, und nicht nur darüber zu sprechen.

Fazit: vom Reden zum Machen. Wir haben jetzt eine neue 

Regierung und Deutschland steht mit der Digitalisierung an einem 

Wendepunkt. Die Grundlagen sind gelegt, das Bewusstsein 

für Verantwortung ist da. Jetzt geht es darum, den Wandel 

konsequent zu gestalten, mit Offenheit, Kritikfähigkeit und dem 

Willen, Technik zum Wohl der Gesellschaft einzusetzen und 

vor allem die Ewiggestrigen und Skeptiker mitzunehmen – mit 

Offenheit, Kritikfähigkeit und dem Willen, Technik zum Wohl der 

Gesellschaft einzusetzen, denn Digitalisierung mit Verantwortung 

ist keine Bremse, sondern die Zukunft für unsere jungen Mitbürger.
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NON-DISPERSIVE INFRARED CO2 SENSORS

Demand-Controlled Ventilation (DCV) is a feedback-based control 
method for maintaining indoor air quality, which automatically 
adjusts a room's ventilation rate in response to changing conditions 
such as the number of occupants or the concentration of indoor 
pollutants. The most commonly monitored pollutants in DCV systems 
are carbon dioxide and humidity.
Sensors for these substances can be manufactured using cost-effective microelectromechanical 
systems (MEMS) based on metal oxide semiconductor (MOS) technology. The measured 
value they produce is referred to as estimated CO2 (eCO2) or CO2 equivalent (CO2eq). 
Although the values tend to be accurate enough in the long term, the introduction of non-breathing 
sources — such as cutting fruit or using dyes — significantly degrades their reliability. A carbon dioxide 
sensor or CO2 sensor is an instrument for measuring carbon dioxide gas. The most common principles 
used in CO2 sensors are infrared gas sensors (NDIR), photoacoustic sensors, and chemical gas sensors. 
NDIR sensors are spectroscopic sensors used to detect CO2 in a gaseous environment by its characteristic 
absorption. The main components are an infrared source, a light tube, an interference filter (wavelength filter), 
and an infrared detector.
The ENS190 is a high-performance non-dispersive infrared (NDIR) CO2 sensor for precise and reliable carbon 
dioxide measurement. At the heart of the ENS190 is its patented M-shaped gas chamber with a long optical 
path — a uniquely designed structure that maximizes the effective beam path in a compact air cavity. This 
innovation, combined with a proprietary fully automatic high-precision calibration system, ensures exceptional 
accuracy, consistency, and a wide measurement range. With its advanced sensor features and robust design, 
the ENS190 offers a solution for applications requiring high-precision CO2 monitoring. It complies with major 
regulatory standards such as WELL, RESET, California Title 24, and the latest ANSI/ASHRAE Addendum to 
Standard 62.1-2022.

For indoor air quality and many industrial processes

Modified atmospheres / Indoor air 
quality / Basements and gas storage 
Hidden passenger detection / Heating, 
ventilation, and air conditioning (HVAC) 
Marine vessels / Greenhouses / 
Landfill gas / Aerospace Healthcare / 
Horticulture / Cryogenic engineering 
/ Ventilation management Mining / 
Indoor human occupancy detection 
Rebreather SCUBA systems / 
Decaffeination

 ▪ Accuracy: ± (30ppm + 3% of measured value)
 ▪ Measurement range: 400 – 10,000ppm CO2

 ▪ Alarm output
 ▪ Communication interfaces: UART, PWM, RS485, and Modbus
 ▪ Lifetime: >15 years
 ▪ Supply voltage: 4.5V to 5.5V
 ▪ Average current consumption: < 15mA
 ▪ Dimensions: 33 × 20 × 9.6mm³

  APPLICATIONS FEATURES



Pa
ge

 3

NEWS

Contact for information: Mr. Kamwa · phone: +49 7452 6007-6637 · e-mail: a.kamwa@endrich.com

MACHINE LEARNING

SmartBug 2.0 is a smart remote data-collection module for IoT, developed after the success of the original 
SmartBug. A key attribute of the SmartBug 2.0 is the replacement of the ICM-42688-P IMU with ICM-45686-S, 
the latest BalancedGyro™ IMU and the world’s lowest power IMU (220 µA @ 50 Hz 6-Axis) from TDK.

BalancedGyro™ technology enables developers to collect high quality IMU data for a longer period of time, 
due to the 3x battery life. The new IMU also provides premium temperature stability and vibration rejection, 
making SmartBug 2.0 useful for products such as AR glasses, VR, OIS, drones, MR, TWS, and robotics for 
prototyping, data collection, and machine learning-based algorithm development.

Key Hardware Components
 ▪ ICM-45686-S 6-Axis Motion Sensor
 ▪ Barometric Pressure Sensor ENS220
 ▪ CH101 Ultrasonic Time-Of-Flight Range Sensor
 ▪ High Precision Tri-axis Magnetic Sensor
 ▪ Digital Humidity and Temperature Sensor  ENS21x
 ▪ Advanced Bluetooth 5 SOC with ARM® Cortex™-M4 CPU
 ▪ 32-bit MCU & 2.4 GHz Wi-Fi

All-in-one wireless sensor module for your IoT applications

 ▪ Hearables: Stick SmartBug to headphones for easy collection of head position tracking data that can be used for 
Spatial Audio algorithm development. No need to wait for new hardware development.

 ▪ Wearables: Enable easy activity classification by collecting activity data wirelessly and using sensor inference 
frameworks to build machine learning solution and test these ML model in real use-case.

 ▪ Smart Home: Collect smart sensor data from smart home applications such as smart door lock, smart window lock, or 
HVAC filter

 ▪ Appliances Stick the SmartBug on home appliances such as robotic vacuum cleaners or smart washing machines and 
start getting smart appliance data.

APPLICATIONS
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SMALL, SILENT, DIAGNOSABLE

ADVANTAGES

Silent Operation: 
Sliding contact system ensures quiet switching for 
acoustically sensitive environments. 
Durability: 
Over 200,000 switching cycles for reliable long-
term performance. 
Diagnostics: 
Detects switch presence, short circuit, and cable 
break. 
Cost and Space Efficiency: 
Center-off switch cuts costs by 50% and saves 
space. 
Redundant Contact System: 
Two sliding contacts ensure reliable operation.

Solder terminal

Cable connector

PCB terminal

USE CASES

Automotive | Truck | Household Appliances | Power Tools: 
Different locking systems and mechanical queries 
Industrial Monitoring: 
Real-time switch presence detection 
Acoustically Sensitive Systems: 
Silent operation 
Space-Constrained Systems: 
Compact design for applications with limited space

Micro signal switch 1065 for various applications

Specifications:
 ▪ Switching Current: 1 mA to 100 mA
 ▪ Switching Voltage: 5 V to 30 V
 ▪ Contact Resistance: 500 mΩ (new), <1Ω (end of life)
 ▪ Operating Temperature: - 40°C to + 85°C

Sealing and Protection:
 ▪ IP67 -rated for demanding environments
 ▪ Compact Design: Modular housing and pin variants:  

left, right, both, various lengths
 ▪ External Levers: 

Options include differential, simuluated roller and  
two different types of straight levers

KEY FEATURES
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With the introduction of the new ZVU series, Panasonic expands its range of hybrid aluminum electrolytic 
capacitors, setting new benchmarks in reliability, ripple current capability, miniaturization and thermal stability.

Key Technology Highlights of ZVU Series
 ▪ Operating temperature: up to 125 °C
 ▪ Lifetime: 4,000 hours at 125°C
 ▪ Compact case sizes: from Ø8 × 10 mm to Ø10 × 10 mm
 ▪ Highest ripple current capability in its class
 ▪ High vibration resistance: up to 30 G

Thanks to their excellent electrical and thermal characteristics, ZVU capacitors are also ideally suited for 
redesigning existing solutions.

Compact and powerful – a direct comparison
A conventional 500 µF / 35 V electrolytic capacitor (Ø18 × 21.5 mm), with six units on a board, can be 
replaced by just three ZVU hybrid capacitors, each rated at 470µF / 35V and sized Ø10 × 12.5 mm. This 
results in a space saving of up to 83 % while maintaining comparable performance.

Designed for demanding applications
The ZVU series is specifically engineered for high-stress automotive and industrial environments, such as:
 ▪ Automotive: EPS, E-brake, 48V-ISG, LED headlamps, ECUs, ADAS
 ▪ Industrial & Communication: Base stations, servers, routers, solar power systems, cooling fans
 ▪ Power applications: Inverters, DC/DC converters

A technological milestone in hybrid capacitor development
The ZVU series represents more than just an incremental product improvement. It combines a compact design 
with high reliability, excellent thermal stability, and consistent performance under harsh operating conditions. 
This makes it the first choice for engineers looking to modernize existing designs or create new, space-saving 
solutions that meet the highest demands.

ZVU-SERIES
Setting new standards for hybrid capacitors in 
automotive and industrial electronics
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C17QS: LTE Cat 1bis Module
LTE Cat 1bis is a Low Power Wide Area (LPWA) option for IoT applications, alongside SigFox, LoRaWAN, NB-
IoT, and LTE-M. These cellular standards were specified in 2016 by 3GPP (Rel 13). LTE Cat 1bis uses a single Rx 
antenna, making it simpler and cheaper than the older LTE Cat 1, which used two antennas for better reception 
but higher hardware costs. 
Why choose Cat 1bis instead of NB-IoT or LTE-M? Global network availability. NB-IoT dominates in China, LTE-M 
dominates in North America. Europe went for NB-IoT but supports is added now for LTE-M. LTE Cat 1bis was a 
bit neglected in the beginning, but this situation has led IoT developers and MNOs to search for cost-effective 
alternatives and thus guarantee LPWA worldwide connectivity, mobility, and roaming for the IoT ecosystem.

What to consider when choosing 
LTE Cat 1bis as an option?

Data Transmission and Battery Impact
 ▪ 20 MHz bandwidth (vs. 1.4 MHz for LTE-M) 

allows faster data transmission.
 ▪ Better power efficiency for low data rate 

applications like video surveillance, alarm systems 
with video, and eHealth.

Network Coverage and Availability
 ▪ Available wherever there is a 4G LTE network.
 ▪ Ideal for applications requiring global portability 

and roaming.

Service Lifespan
 ▪ No sunset plans for LTE Cat 1bis or LTE-M.
 ▪ Expected to remain viable into the late 2030s.

Link Budget
 ▪ The MCL (Maximum Coupling Loss)of LTE Cat 1bis 

is 8-9 dBm worse than LTE-M.
 ▪ LTE-M offers better connectivity in challenging 

signal conditions, though its lower cell density 
partially offsets this advantage.

Device Size
 ▪ Simplified antenna and shorter parts list make LTE 

Cat 1bis more affordable and smaller than the 
original LTE Cat 1

WIRELESS CELLULAR 
CONNECTIVITY REDEFINED

Technical Data

Cellular Bands

B1/B2/B3/B4/B5/B7/B8/B12/B13/ 

B14/B18/B19/B20/B25/B26/B28/ 

B34/B38 TDD/B39/B40 TDD/ B41 

TDD/B66/B71

OS Free RTOS

Supported Location 

Services

GPS, GLONASS, Galileo, NavIC, 

BDS, QZSS, and SBAS Capable

Download Speed 10Mbps

Uplink Speed 5Mbps

Packaging LGA 26.5 x 22.5 x 2.3 mm

Interfaces

*Optional feature

**Requires SDK

UART x4, USB 2.0 x1, USIM x1, 

SWD x1, Network Status Indicator x1, 

Power ON Status Indicator x1, ADC** 

x2, I2S** x1, I2C** x2, SPI** x1, 

GPIO** x8, Main ANT x1, GNSS 

ANT 1 x1
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HT78RXX 500MA TINY POWER 
LOW DROPOUT VOLTAGE REGULATOR
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Featuring ultra-low quiescent current of 3 µA (typ.), a wide input voltage range of up to 20 V and fixed output 
voltages ranging from 1.5 V to 5.0 V, the HT78Rxx series is ideal for energy-efficient industrial and battery-
powered applications.

With a typical dropout voltage of only 60 mV at 500 mA and ±2 % output accuracy, the HT78Rxx series ensures 
stable, clean power even under fast load transients. Built-in current limiting and thermal shutdown provide robust 
protection in demanding environments.

The HT78Rxx is available in compact SOT23-5 and SOT89-3 packages and is optimized for low-power designs 
in remote sensors, metering, portable instruments and IoT edge devices, where space and efficiency are critical.

Quiescent Current vs Input Voltage
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 ▪ IoT sensor hubs & edge devices
 ▪ Industrial meters and data 

loggers (smart metering)
 ▪ Portable measuring and testing 

devices
 ▪ Backup supply for RTC/MCU

 ▪ Low dropout voltage: Only 60 mV typ. at 500 mA (VOUT = 5 V) 
 ▪ Output voltages: 1.5 V to 5.0 V (fixed)
 ▪ High accuracy: 2% output voltage
 ▪ Integrated protection functions: Overcurrent and overtemperature 

protection
 ▪ <10 % transient deviation

  APPLICATIONS FEATURES
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ADP600B12TFNF 1200 V IGBT 
POWER MODULE
Actron Technology is expanding our portfolio of 
high-performance power modules for high-current 
applications with, at example the ADP600B12TFNF. 
Based on 1200 V IGBT, the module has been 
specially developed for use in electrified vehicles, 
industrial drives and uninterruptible power supplies, 
and meets the highest standards of efficiency, 
robustness, and thermal management.

The ADP600B12TFNF power module is ideal for use in electric vehicles (xEVs), agricultural vehicles, all-terrain 
vehicles, drive control systems and uninterruptible power supplies (UPS).

With a continuous current of 600 A and peak currents of up to 1200 A, it is based on a 1200 V IGBT and 
enables efficient high-current applications thanks to its low saturation voltage (1.75 V – 2.15 V), low gate charge 
(8.23 μC) and fast reverse recovery.

 ▪ Automotive applications
 ▪ Electrical vehicles (xEV)
 ▪ Commercial agriculture vehicles
 ▪ Motor / Servo / UPS Drives

 ▪ Low QG
 ▪ Low VCE,sat
 ▪ Ti,op = 150°C
 ▪ Low inductance design
 ▪ Blocking voltage 1200 V
 ▪ Fast and soft reverse recovery

  APPLICATIONS FEATURES

Certified acc. to ISO 9001:2015 / 14001:2015

HEADQUARTERS SALES OFFICES IN EUROPE

Switzerland − Novitronic
Zurich:
T +41 44 30691-91
info@novitronic.ch

France
Paris:
T +33 1 86653215
france@endrich.com
Lyon:
T +33 1 86653215
france2@endrich.com

Spain
Barcelona:
+34 93 2173144
spain@endrich.com
Hungary
Budapest:
T +36 1 2974191
hungary@endrich.com

Austria & Slovenia
Gmunden:
+43 1 6652525
austria@endrich.com

endrich Bauelemente Vertriebs GmbH
P.O.Box 1251 · 72192 Nagold, 
Germany
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