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PRODUCT NEWS

EERAM memory solutions reduce memory
costs and retain data at power loss
Microchip announces a new family of Serial Peripheral Interface (SPI)
EERAM memory products that offers system designers up to 25 percent cost savings over the current serial Non-Volatile RAM (NVRAM)
alternatives. The family introduces four reliable SPI densities to
Microchip’s EERAM portfolio, ranging from 64 Kb up to 1 Mb.

CONTEST

Win a Microchip
MPLAB PICkit 4
In-Circuit Debugger

Win a Microchip MPLAB PICkit™ 4 In-Circuit
Debugger (PG164140) from Electronica Azi
International.
Applications from smart meters to manufacturing lines, that require
repetitive task data-logging, must be able to automatically restore content if power is disrupted during processing. Current low-density (64
Kb to 1Mb) NVRAM solutions used for these data logs are typically the
highest price-per-bit memory in the resulting end products.
EERAM is a standalone non-volatile RAM memory that uses the same
SPI and I2C protocols as serial SRAM, enabling devices to retain SRAM
content during power loss without using an external battery. All nonvolatile aspects of the part are essentially invisible to the user. When
the device detects power going away, it automatically transfers the
SRAM data to non-volatile storage and moves it back to the SRAM
once power returns to the part. In manufacturing lines, for example,
stations handle up to millions of tasks over their lifetimes and lost data
during a task can require overhauling or discarding items. EERAMs
automatically store SRAM content in these settings, allowing the manufacturing line to resume where the task was disrupted.
The primary reason EERAM is available at a lower price point is the use of
standard Complementary Metal-oxide Semiconductor (CMOS) and Flash
processes. Because these are the highest volume and most widely used
processes, they offer the best reliability and lowest cost in the industry.
Alternative solutions such as Ferroelectric RAM (FRAM) use a specialty
process, resulting in much higher costs and unstable long-term supply.
The new EERAM family comes with Microchip’s customer-driven obsolescence practice, which helps ensure availability to customers for as
long as needed.
The following devices are available in 8-pin SOIC, SOIJ and DFN packages in volume production.
•
•
•
•

48L640: 64 Kb SPI
48L256: 256 Kb SPI
48L512: 512 Kb SPI
48LM01: 1 Mb SPI

Microchip Technology | www.microchip.com
www.international.electronica-azi.ro

The Microchip MPLAB PICkit 4 In-Circuit Debugger
allows fast and easy debugging and programming of
PIC® and dsPIC® flash microcontrollers, using the powerful graphical user interface of MPLAB X Integrated
Development Environment (IDE).
The MPLAB PICkit 4 programs faster than its predecessor with a powerful 32-bit 300MHz SAME70 MCU and
comes ready to support PIC and dsPIC MCU devices.
Along with a wider target voltage, the PICkit 4 supports
advanced interfaces such as 4-wire JTAG and Serial Wire
Debug with streaming Data Gateway, while being backward compatible for demo boards, headers and target
systems using 2-wire JTAG and ICSP.
Key features of the PICkit 4 include matching silicon
clocking speed, supplying up to 50Ma of power to the
target, a minimal current consumption at <100μA from
target, and an option to be self-powered from the target.
The MPLAB PICkit 4 is connected to the design engineer's computer using a high-speed 2.0 USB interface
and can be connected to the target via an 8-pin Single
In-Line (SIL) connector. The connector uses two device
I/O pins and the reset line to implement in-circuit
debugging and In-Circuit Serial Programming™ (ICSP™).
Currently, the MPLAB PICkit 4 In-Circuit Debugger/
Programmer supports many but not all PIC MCUs and
dsPIC DSCs, but is being continually upgraded to add
support for new devices.

For your chance to win a Microchip MPLAB
PICkit 4 In-Circuit Debugger, visit
http://page.microchip.com/E-Azi-Int-PICkit-4.html
and enter your details in the online entry form.
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PRODUCT NEWS

New eBook from Mouser and NXP Explores the Potential of Artificial Intelligence
Mouser Electronics, Inc. announces a new
eBook in collaboration with NXP
Semiconductors, examining the myriad
potential applications of artificial intelligence
(AI) and identifying specific products for AI
and machine learning (ML) solutions. In
Imagine the Possibilities, experts from both
Mouser and NXP offer in-depth analysis of

hot-button AI applications, including voice
control, facial recognition, autonomous driving, and object recognition.
Recent developments in AI and ML are
leading to groundbreaking changes to
technologies, products, and industries. As
high-performance processing capabilities
have moved from the cloud to the edge,

lower bandwidth requirements have led to
new solutions for industrial, automotive,
and Internet of Things (IoT) applications.
The new eBook from Mouser and NXP clarifies the current state of AI and ML, in addition to highlighting future directions and
solutions for the industry.
Imagine the Possibilities also features
detailed explorations of products such as
NXP’s S32V2 vision processor, Layerscape®
communications processors, and i.MX 8M
application processors. NXP’s engineers
and product experts offer valuable tips
and information on how to leverage AI
across a variety of industries, while also
highlighting the steps and components
required to design successful solutions.
The eBook also includes articles on NXP’s
eIQ™ ML software development environment with inference engines, neural network compilers, and optimized libraries,
and the Layerscape software development
kit (SDK), which provides versatile platforms enabling developers to test different
AI/ML software combinations.
Mouser Electronics
www.mouser.com

Mouser Electronics and Bourns Present New eBook on Electric Vehicles
Charging Infrastructure
Mouser Electronics, Inc., the New Product
Introduction (NPI) leader empowering innovation, announces a new eBook in collaboration with Bourns, exploring new components, technologies, and strategies for the
design and development of electric vehicles. In Electrification of the Vehicle, subject
matter experts from Mouser and Bourns
provide detailed explanations of concepts
and products including shunt resistors,
inductor designs for on-board chargers, and
the use of inductors and current sense resistors to reduce automotive emissions.
Citing industry surveys and industry projections, Electrification of the Vehicle predicts growing adoption of electric vehicles
throughout the United States. To keep
pace with increasing numbers of electric
vehicles, significant strides must be made in
the development of charging infrastructure. The eBook highlights some of the
most pressing challenges relating to electric vehicles and charging stations, providing in-depth guides to potential technical
solutions and useful products.
The new eBook from Mouser and Bourns
6

incorporates detailed information on
products such as the Bourns Model CSM2F
Series of shunt resistors. Available in three
footprint sizes, the CSM2F series delivers
accurate current sense measurements in

high-energy storage applications. Bourns’
useful guide highlights the key elements of
each transistor in the series.
Mouser Electronics
www.mouser.com
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Microchip unveils family details
and opens Early Access Programme
for RISC-V enabled low-power
PolarFire® SoC FPGA family
The trend towards compute-intensive gateways and edge
devices is driving the integration of traditional deterministic
control applications with additional embedded processing
capabilities needed for smart and secure connected systems.
In response, Microchip Technology Inc. is opening the Early
Access Programme (EAP) for the PolarFire® System-on-Chip
(SoC) Field Programmable Gate Array (FPGA). The platform
offers the world’s first hardened real-time, Linux® capable,
RISC-V-based microprocessor subsystem on the award-winning, mid-range PolarFire FPGA family, bringing class-leading
low power consumption, thermal efficiency and defence
grade security to embedded systems.

Qualified EAP customers can start designing now with
Microchip’s Libero® SoC 12.3 FPGA design suite and
SoftConsole 6.2 integrated development environment for
the embedded developer. Customers can also debug their
embedded applications today using Renode, a virtual model
of the microprocessor subsystem.
PolarFire SoC delivers power efficiency that is up to 50 percent lower power than competitive devices in the industry.
This provides numerous customer benefits including
reduced bill of materials by eliminating the need for fans
and heat sinks. It is the first SoC FPGA with a deterministic,
coherent RISC-V CPU cluster and a deterministic L2 memory subsystem enabling Linux plus real-time applications.
The support of real-time and rich operating systems such as
Linux is part of Microchip’s growing Mi-V RISC-V ecosystem,
a comprehensive suite of tools and design resources developed by Microchip and numerous third parties to fully support RISC-V designs. Ecosystem partners ready to support
PolarFire SoC include WindRiver, Mentor Graphics, WolfSSL,
ExpressLogic, Veridify, Hex-Five, and FreeRTOS as well as
development tools from IAR systems and AdaCore.
PolarFire SoC includes extensive debug capabilities including
instruction trace and passive run-time configurable Advanced
eXtensible Interface (AXI) bus monitors from Mi-V partner
UltraSoC, 50 breakpoints, FPGA fabric monitors, and
Microchip's built-in two-channel logic analyser SmartDebug.
Microchip Technology | www.microchip.com
www.international.electronica-azi.ro
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Take Advantage of a
16-bit Microcontroller’s
Performance and Low Power
By Rich Miron
Contributed by
Digi-Key's North
American Editors

A long battery life is important for user satisfaction with consumer devices. For battery-powered Internet of Things (IoT) endpoints, an extended battery life lowers
maintenance costs and improves reliability.
As the microcontroller used in these devices
can be a significant power draw, designers
need to select and apply the right architecture to meet the needs of these applications. In many cases, 16-bit microcontrollers
turn out to be the best choice.
While 8-bit microcontrollers are getting
more powerful, their performance remains
inherently limited in terms of processing
power and addressable memory. This
eliminates 8-bit from higher performance
applications. On the other hand, systems
based on 32-bit cores are often overkill for
the application, especially when they consume more power than necessary.
The solution lies in the middle with 16-bit
microcontrollers, the sweet spot between 8bit and 32-bit cores. They offer the low
power of a simple single-supply 8-bit microcontroller while providing some of the performance and memory advantages of 32-bit
cores. If an application is not intensely multithreaded, and if the memory requirements
are not too great, then a 16-bit microcontroller can provide the right level of performance with significant power savings.
SELECTING A MICROCONTROLLER
Selecting the proper microcontroller for an
application is one of the first steps in the
design process after defining project
requirements. The three mainstream
choices are between 8, 16, and 32-bit
microcontrollers.
It’s understated how prolific 8-bit microcontrollers have become: they’re the
designers’ workhorse. There is no job too
small for a low-cost, low-power, 8-bit
microcontroller: they have the lowest
power of the mainstream microcontroller
8

This article describes the architecture of 16-bit microcontrollers and how it makes them the best choice for many batterypowered consumer and IoT endpoint applications. It then
introduces some examples of 16-bit microcontrollers from
Microchip Technology and Texas Instruments, and shows how
to get started with a 16-bit design.
kingdom, some with standby currents
below 100 nanoamps (nA).
They are also easy to use. The 8-bit microcontroller is usually accumulator based,
although some more modern architectures
have a register set. The programming
model is simple and limited: accumulators
or a small register set with a single status
register, a stack pointer, and one or more
index registers. Very often the stack may
be in hardware and the program counter
(PC) is inaccessible to firmware.
Though popular, the 8-bit architecture hits
its limits when it tries to engage in networking and communications. Almost all communications stacks and networking protocols are either 16-bit or 32-bit, making it
necessary to move away from an 8-bit
architecture. In addition, even high-end 8bit microcontrollers tend to be limited to
16-bit addressing without paging, restricting firmware size and complexity.
At the other extreme, 32-bit microcontrollers have become popular for applications of all performance ranges. These are
register-based architectures that easily support networking and communications. They
typically have 32 bits of addressing, can support floating-point math and high-end algebraic operations, and clock rates into the
gigahertz (GHz) range. The 32-bit cores
have a more complicated programming
model that can include multiple status registers, a PC exposed to firmware, sophisticated interrupt management, and two or more
layers of firmware execution privileges.
For their part, 16-bit microcontrollers are
all register-based, with architectures as simple as an 8-bitter. They tend to have good
low-power performance, significantly lower
current draw than 32-bit architectures, and
power consumption almost as low as 8-bit
cores. If the application requires high-end
math, some 16-bit microcontrollers boast
math co-processors that have some of the

same math performance as a 32-bitter at
the same internal clock speed.
There are also plenty of communications
stacks to support networking 16-bit microcontrollers. Ethernet, CAN, USB, and
Zigbee are some examples of protocol
stacks that can run just as fast on a 16-bitter
as on a 32-bit microcontroller, provided
the application code has enough performance available to service the stack.
ADDRESSING LARGE FLASH
MEMORY ARRAYS WITH A
16-BIT MICROCONTROLLER
One of the most important differences
between 32-bit and 16-bit architectures is
the memory addressing range. 32-bit microcontrollers have a 32-bit address bus which
provides access to up to 4 gigabytes
(Gbytes) of memory. Traditional 16-bit
microcontrollers have had 16 bits of
addressing that can only access 64 kilobytes
(Kbytes). However, many modern 16-bit
architectures now have up to 24 bits of
extended addressing, allowing for a sizeable
16 megabytes (Mbytes) of address space.
A good example of the extended addressing approach is the low-power PIC24F
microcontroller family from Microchip
Technology. One of these microcontrollers
is the PIC24FJ1024GA, a 32 megahertz
(MHz), 16-bit microcontroller with 1 Mbyte
of on-board Flash and 32 Kbytes of
onboard SRAM. It uses a simple programming model similar to many 8-bit microcontrollers (Figure 1).
The PIC24 has a 23-bit program counter
that can access up to 8 Mbytes of Flash
program memory. It has sixteen 16-bit registers called Working Registers (WREG)
referred to as W0 to W15. Registers W0 to
W13 are general purpose registers (GPs)
that can be used to store data under
firmware control. W15 is a dedicated stack
pointer (SP).
Electronica Azi International | 6/2019
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Finally, the 16-bit status register contains
operating status bits on the state of the
PIC24 core, including status resulting from
the last assembly instruction executed.
Microchip Technology rates the performance of the PIC24FJ1024GA606T as 16 million instructions per second (MIPS) at 32
MHz—impressive for a 16-bit core. The
core has many features found in a 32-bit
microcontroller, such as a 17-bit by 17-bit
hardware multiplier that also supports fractional math, and a 32-bit by 16-bit hardware
divider. This is useful for IoT endpoints that
need to perform calculations on sensor
data. The architecture can also read and
write from data memory simultaneously
with no performance loss. While the
PIC24FJ1024GA606T has a wide range of
standard peripherals, including a USB Onthe-Go (OTG), it has a very low power draw
for battery-powered applications. The supply voltage required is only 2.0 to 3.6 volts,
and at full speed the microcontroller draws
a maximum of 7.7 milliamps (mA) at 32 MHz
- difficult for a 32-bit core to achieve.

(Image source: Microchip Technology)

While the SP is automatically incremented
and decremented by function and subroutine calls, programming exceptions, and
call returns, it can also be modified by
firmware just like W0 to 13.
W14 serves as the stack frame pointer (FP)
with the LINK and UNLINK assembly instructions. The Stack Pointer Limit Register
(SPLIM) is an independent register and is
used with the SP to prevent stack overflows.
The PIC24 uses a Harvard architecture with
separate address and data spaces. The
Data Table Page Address (TBLPAG) register and the Program Space Visibility Page
Address (PSVPAG) register are used with
special instructions to access and transfer
data between the address and data spaces.
This is a feature common in 32-bit architectures, but rare in 8-bit cores.
The 16-bit Repeat Loop Counter
(RCOUNT) register contains the loop counter for the REPEAT assembly instruction.
The 16-bit CPU Core Control (CORCON)
register is used to configure internal operating modes of the PIC24 core.

Figure 1: The Microchip PIC24F programming model is similar to a high-end 8-bit
microcontroller. It has a register-based architecture with sixteen general purpose
16-bit registers, a stack pointer, PC, and five support registers.
www.international.electronica-azi.ro

Firmware has fine control of the core and
peripheral clocks. There are two lowpower mode assembly instructions. The
IDLE instruction stops the PIC24 core while
allowing the peripherals to run. The SLEEP
instruction stops all device operation
except for the optional watchdog and
external interrupt detection. Idle current is
only 2.8 mA (max), and maximum sleep current is between 10 and 45 microamps (μA),
depending upon the configuration of the
peripherals. In its lowest power mode,
sleep mode with random access memory
(RAM) contents maintained, this PIC24F
can draw as little as 190 nA.
For higher performance, Microchip
Technology offers a high end 16-bit microcontroller as part of their dsPIC® family. An
example is the 16-bit dsPIC33EP512GP
506T with 512 Kbytes of Flash and a
Microchip rated performance of 70 MIPS.
The dsPIC has almost the same core registers as the PIC24, with additional registers to
support digital signal processing (DSP)
instructions including two 40-bit accumulators and 32-bit multiply support. When
upgrading a PIC24 in-system, many PIC24
microcontrollers have pin-compatible dsPIC
upgrades available, providing increased
performance using the same pc board.
Of course, extra performance requires
extra power. This dsPIC33 requires a 3.0 to
3.6 volt supply, and when running at 70
MIPS it draws 60 mA, maximum.
LOWERING POWER WHILE
IMPROVING PERFORMANCE
Texas Instruments’ MSP430FR599x microcontroller family uses the company’s ferroelectric random access memory (FRAM)
program memory to achieve higher
read/write performance figures at lower
power than Flash microcontrollers. The
MSP430FR5994IPNR 16-bit microcontroller is a member of that family with a 16
MHz clock and 256 Kbytes of FRAM.
This MSP430FR microcontroller core has
performance enhancements that include a
two-way associated cache with four cache
lines of 64-bit line size for better FRAM performance. A 32-bit hardware multiplier
enhances performance for math-intensive
operations. It also has a Low Energy
Accelerator (LEA) co-processor that operates independently of the main MSP430
core. The LEA can perform a 256 point
complex fast Fourier transform (FFT), a finite
impulse response (FIR) filter, and matrix
multiplication that, according to TI, is up to
40x faster than an Arm® Cortex®-M0+.
9
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The LEA improves performance for sensor
fusion operations, enhancing images, and
processing ultrasonic sensor data. These are
all applications where a developer will usually first think of a 32-bit core, not an ultralow-power 16-bit microcontroller.
The programming model for the MSP430R
is very simple (Figure 2). There are sixteen
16-bit registers R0 to R15. R0 is the program counter, R1 is the stack pointer, R2 is
the status register, and R3 is a constant generator (used for immediate operands). R4
to R15 are general purpose registers. The
rest of the configuration registers are memory-mapped, similar to most 32-bit cores.

ning out of FRAM and no cache hits, the
MSP430FR requires only 3 mA. If code is
running out of the cache, the current draw
is only 790 μA. Combined with the LEA,
this provides significant processing performance with an extremely low power
draw for a 16-bit microcontroller.
Low-power applications for the MSP430FR
5994 family can be easily developed using
the TI MSP-EXP430FR5994 LaunchPad™.
This LaunchPad contains everything a developer needs to get started writing and
debugging firmware for the MSPEXP430FR5994 microcontroller (Figure 3).
The LaunchPad has two pushbuttons, two
LEDs, and a slot for a microSD card. To
demonstrate the low power capabilities of
the MSP430FR5994 microcontroller, the
LaunchPad has a large 0.22 Farad (F) super

can be measured through the two pins.
The LaunchPad also supports TI’s
EnergyTrace™ technology and can connect
to a computer using Texas Instruments’
EnergyTrace graphical user interface (GUI).
This lets developers observe real-time
power consumption figures from the
MSP430 microcontroller and the application, allowing developers to fine tune their
application for power consumption.
For example, real-time current monitoring
and logging may show the MSP430 microcontroller current draw spiking at times.
Current spiking can degrade the battery,
reducing its life. Current spiking can be
caused by misconfigured on-chip peripherals, an external inductive or capacitive
load, or even firmware that tries to turn
everything on at the same time.

(Image source: Texas Instruments)

Figure 3:
The TI MSP-EXP430FR5994 LaunchPad has everything a developer needs to start coding
and debugging firmware for the MSP430FR5994 16-bit FRAM microcontroller.
(Image source: Texas Instruments)

Figure 2:
The MSP430 microcontroller register set is
similar in configuration to other registerbased 16-bit cores. The remaining configuration registers are memory mapped.
This performance comes without drawing
more power. In standby mode with the realtime clock (RTC) running, the TI MSP430FR
5994 draws only 350 nA. In shutdown mode
it draws a mere 45 nA. This is lower than any
currently known 32-bit microcontroller,
even lower than most 8-bit microcontrollers.
The MSP430FR5994IPNR can operate
from 1.8 to 3.6 volts. With firmware run10

capacitor that is capable of powering the
LaunchPad. The super capacitor is charged
by plugging the LaunchPad into external
power and setting jumper J8 to the “Charge”
setting. It takes from two to three minutes to
fully charge the super capacitor. After three
minutes have passed, Jumper J8 is moved to
the “Use” setting and external power is
removed. Depending upon the application,
the MSP430 can run for many minutes.
The LaunchPad also can be used to measure
the current draw of the MSP430 and the
application. The J101 isolation block has
seven jumpers including a 3 volt power supply jumper, 3V3. The 3V3 two-pin jumper
can be removed, and the application current

Current monitoring and logging can show
developers where to adjust the firmware
to bring the spiking under control.
CONCLUSION
For many low power, medium performance
battery-powered embedded applications,
developers can choose an appropriate 16bit microcontroller as opposed to selecting
a 32-bit core. As shown, for many applications a 16-bitter can be much lower power
than a 32-bit microcontroller, while still
achieving the required performance.
Digi-Key Electronics
www.digikey.com
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Renesas Electronics Announces World’s Smallest Photocouplers for
Industrial Automation and Solar Inverter Applications
Renesas Electronics Corporation announced
five new 8.2mm creepage photocouplers
that are the world’s smallest isolation devices
for industrial automation equipment and
solar inverters. With a package width of
2.5mm, the RV1S92xxA and RV1S22xxA
photocouplers reduce PCB mounting area
by 35 percent compared to competitive
couplers. They help designers shrink equipment size, increase robot axes, and improve
factory floor productivity. They also meet
the needs of the zero-energy house that
requires smaller solar equipment for more
installations in limited space. The
RV1S92xxA and RV1S22xxA photocouplers
are ideal for DC to AC power inverters, AC
servo motors, programmable logic controllers (PLCs), robotic arms, solar inverters,
and battery storage and charging systems.
The RV1S9260A 15 Mbps communications
coupler and RV1S9213A intelligent power
module (IPM) driver are the first photocouplers to use tiny LSSO5 packages with a
0.65mm pin pitch, half the pitch of conven-

tional packages. With a package height of
2.1mm, the photocouplers can be directly
mounted on the backside of a PCB, freeing
up valuable space for topside mounted
components. Three times infrared reflow
soldering provides maximum flexibility. The
RV1S92xxA photocouplers’ electric isolation

and high CMR noise rejection (50 kV/μs)
protects low voltage microcontrollers and
I/O devices from high voltage circuits when
transferring high-speed signals.
Renesas Electronics Corporation
www.renesas.com

Renesas Electronics Introduces Low-Power RL78 Prototyping Board to
Simplify IoT Endpoint Equipment Prototyping
Renesas Electronics Corporation launched
the RL78/G14 Fast Prototyping Board – a
low-cost, function-rich board to enable
rapid product development for IoT endpoint equipment. Quicker development
prototyping and lower costs give users the
agility to respond to rapid changes in technology and market needs, and reduces the
time to market window for new products.
Renesas also introduced the RL78/G1D BLE
Module Expansion Board, which users can
combine with the new prototyping board to
add Bluetooth® Low Energy wireless communication functions with ease.
The new prototyping board is based on the
RL78/G14 microcontroller (MCU), which
provides the richest set of functions in the
low-power RL78 Family, making it well suited for motor control in portable equipment
and IoT sensors, as well as a wide range of
IoT endpoint equipment, such as home
appliances, industrial equipment, building
automation, and health care equipment.

high performance versions. The new prototyping board released today is easily
affordable and has an on-board emulator
circuit with the same functions as the E2
Emulator (E2 Lite), removing the need to
purchase additional debugging tools. The
new board provides access to all of the
RL78/G14 signal pins and includes Arduino
and Pmod™ interfaces to allow easy functional expansion. Additionally, by combining a Semtech SX1261 or SX1262 LoRa®
transceiver with this prototyping board,

prototyping for IoT sensor devices using
wireless communication based on LoRa®
with extended period battery drive
becomes possible. Furthermore, Renesas
provides not only these boards, but also
circuit diagrams, parts lists, and user manuals necessary to jump-start development, in
addition to sample code and application
notes related to these products.
Renesas Electronics Corporation
www.renesas.com

Features of the RL78/G14 Fast
Prototyping Board
Previously, the RL78/G14 starter kit and target boards required an external emulator,
and additional costs were associated with
www.international.electronica-azi.ro
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No need to choose:

Make your IoT projects
prosper with the right
processors
Edge computing is becoming increasingly important for the Internet of Things (IoT) and
Industry 4.0. Together with Edge technologies, standardized Computer-on-Module
(COM), Single-Board-Computer (SBC), motherboards and systems ensure that computing power is available efficiently, quickly and flexibly. However, the processor should be
suitable for the respective application.
Author: Peter Müller, Vice President Product Center Boards & Modules
Kontron
Kontron's wide range of IoT / Embedded
Computing products offer the ability to
select computing power according to the
application control, visualization, and connectivity needs. There are several categories
to choose from: The COM Express® and
Qseven® modules with x86 architectures
from Intel® and AMD, as well as Qseven®
and the compact SMARC 2.0 modules for
the low-end range with Intel Atom®, and the
latest Arm®-based processors from NXP for
power-saving applications.
SMARC-sAMX6i
broadly scalable ultra-low power module
The SMARC-sAMX6i is designed for an
extremely wide power spectrum. The ultralow power module is based on the NXP
i.MX6 processor family with Arm® Cortex®A9 and features power-saving graphics and
computing power as well as a high level of
integration. It is suitable for various embedded applications ranging from e-readers
and human machine interfaces (HMI) to
building automation or small controllers.
SMARC-sAMX7
for small, performance-critical applications
The SMARC-sAMX7 modules with the highly integrated NXP i.MX7 processors with
Arm® Cortex®-A7 are suitable for applications requiring low power consumption.
12

Compared to i.MX6 processors, they use
one-third less power, which is a key advantage for mobile, battery-powered devices
or edge routers and gateways. The single or
dual-core processors of the i.MX7 family
can be controlled independently and provide flexible power supply.
SMARC-sAMX8X
more performance with less power
The SMARC-sAMX8X, based on the NXP
i.MX8X with Arm® Cortex®-A35, is particularly suitable for use in networked devices
in applications such as industrial automa-

The Kontron SMARC-sAMX8X module
with low power consumption despite
the powerful NXP i.MX8X processor in
dual-core or quad-core configuration
offers an ideal basis for networked
devices in industrial applications.

tion, industrial controlings, robotics and
HMI. The Dual- or QuadCore NXP i.MX8X
processors are a further development of
the i.MX6 family for the industrial temperature range of -40°C to +85°C with scalable
performance. Up to three displays can be
controlled simultaneously and multiple
high-speed interface options ensure comprehensive system connectivity.

The energy-efficient SMARC-sAMX7
features low power consumption thanks
to its economical NXP i.MX7 dual-core
and single-core configurations, enabling
the efficient development of intelligent
devices with an extremely compact, fanless design and balanced processor and
graphics performance. Together with
two Ethernet ports directly on the module, it is particularly suitable for networked IoT terminals and in the Industry
4.0 environment.
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Single board computer pITX
and Raspberry Pi
The pITX-iMX8M 2.5-inch compact Pico-ITX
SBC is equipped with a Dual or QuadCore
NXP i.MX8M with Arm® Cortex®-A53 and
features high graphics performance and
enhanced connectivity. This makes it an
ideal, low-cost SBC solution for embedded
applications in manufacturing or as an IoT
gateway. SBCs with Raspberry Pi as a compute module can also be used today in various applications such as HMI, M2M, infotainment or data gateways.

LPDDR4 memory down. They are suitable
for a wide range of IoT applications.
COM Express® modules
for IoT applications in the medium and
high-performance range
Kontron's COM Express® modules with scalable x86 performance from Intel Atom® via
Intel® Core™ i3/i5/ i7 up to Intel® Server
Class processors for servers, artificial intelligence (AI), machine learning, and powerful
CNC controls address the medium and
high-performance ranges in edge computing and IoT applications. COM Express®
modules equipped with the 8th-generation
Intel® Core™ i7 or with the AMD Ryzen™
V1000QC processor are suitable for applications that require the highest computing
and graphics performance, such as visualization or image processing.

The Kontron pITX-iMX8M in the smallest SBC form factor Pico-ITX. It is
equipped with NXP dual or quad-core
CPUs based on the Arm® Cortex® A53
architecture with up to 1.5 GHz. The
Arm® Cortex®-M4 coprocessor and Full
4K UltraHD resolution make the board
ideal for demanding control applications with high graphics performance
and extended connectivity through two
GbE interfaces. Thanks to its compact
dimensions and its M.2 half-size connector, which offers PCIe, USB 3.0 and a
micro SIM interface, the SBC is particularly suitable for applications in the manufacturing industry, as an IoT gateway
and for small server solutions.
SMARC-sAL28
SMARC module with
TSN-enabled Ethernet ports
A seamless connection between field level,
OT and IT is the central prerequisite for
deterministic, Ethernet-based and thus
“real”, industrial IoT systems. This is made
possible by the Time Sensitive Networking
Standard IEEE 802.1 TSN together with OPC
UA. With the highly integrated SMARCsAL28 based on the NXP Layerscape LS1028
with Arm® Cortex®-A72, Kontron currently
offers the most cost-effective solution for
implementing TSN-enabled IoT gateways.
SMARC-sXAL/-sXAL4
for universal IoT applications
The modules based on the latest Intel
Atom®, Intel® Pentium® or Intel® Celeron®
processors of the 4th generation are available in different versions for the commercial
or industrial temperature range and with up
to 8GB DDR3 ECC/non-ECC or up to 8GB
www.international.electronica-azi.ro

With the COMe-cWL6, Kontron adds
COM Express® Compact Type 6 modules with 8th Gen Intel® Core™ or
Celeron® processors to its product family. For the first time, the new Intel®
QuadCore processors with a power
consumption of only 15 watts are also
available with Kontron modules.
The COM Express® Compact Type 6 modules COMe-cWL6 with 8th Gen Intel®
Core™ or Intel® Celeron® processors are
for the first time also available with the new
QuadCore processors with only 15-Watt
power consumption. The module is ideally
suited as a successor for existing solutions
as it takes over their pin assignment and
feature implementation. Typical applications include digital signage, professional
gaming and entertainment, medical imaging, surveillance and security, and the control of industrial plants, machines and
robots both at the shop floor level and
from the control room.

Industrial Computer Platforms
for IoT Edge Computers and Gateways
Kontron also offers complete IoT-enabled
industrial computer platforms, based on its
latest COMs, SBCs and motherboards. With
the scalable KBox family, production
processes can be specifically converted to
IIoT scenarios. The standard or customized
embedded box PCs of the KBox family are
ideally suited as controller platforms for
demanding control and visualization tasks or
as intelligent gateways for data-intensive IoT
edge applications. While the KBox A-series
is based on the SMARC 2.0 standard or a
3.5-inch SBC, the KBox B-series is based on
Mini-ITX and the KBox C-series on COM
Express® modules. The KBox A-203 with an
Intel Atom® x5-E3930 has been designed
as an intelligent gateway with multiple
interfaces for data-intensive IoT edge
applications such as edge analytics, data
collection, and remote monitoring.
Based on COM Express® modules, the KBox
C-102 with the powerful processors of the
Intel® Core™ i3/i5/i7 or Intel® Xeon® family
is particularly suitable for control and visualization in control cabinets within the
automation industry.

The Kontron Qseven-Q7AL module is
available with an Intel Atom®, Pentium®
or Celeron® processor, depending on
requirements; the Qseven-Q7AMX7
module uses the Arm® Cortex®-A7
processor. Both modules are designed
for a temperature range of -40°C to +85°C.
Conclusion
There is a solution for any IIoT project
Scalable, pre-defined Computer-onModules and SBCs in combination with the
latest edge technologies are essential
building blocks for the next steps in IIoT.
Today, developers can choose from a wide
range of products with x86 and Arm®
processors to meet their performance,
power, and connectivity requirements.
Kontron
www.kontron.com
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Flexibility to Update
Firmware, a Key to
IoT Devices
By Hardik Patel
Sr. Applications Engineer
Microchip Technology Inc.

Internet of Things (IoT) devices are being
introduced into the market at a rapid pace,
from home appliances to medical devices,
to cars; manufacturers must stay ahead of
their competitors with new innovations and
the flexibility to adopt or integrate new
technologies. Designers must build flexibility into their products to meet the evolving
IoT ecosystem as new functionalities and
regulations are adopted.
Firmware updates not only allow customization during initial deployment at a customer
site, but also enable new functions/features
to be added after a product has been in the
field or allows fixing of any firmware issues
during usage. Non-volatile memory devices
such as NOR Flash are commonly used as a
firmware code storage medium due to its
re-programmability and reliability.
By re-writing a portion of the device
firmware code, residing in the non-volatile
memory used in the device, manufacturers
can easily update device capabilities. When
looking to update firmware there are three
things to consider: What/how much code to
update, how often to update and the time
it will take (speed) to perform the update.
14

WHAT/HOW MUCH FIRMWARE
CODE TO UPDATE
What and how much firmware code to
update must be considered during the initial
design phase of the IoT device. The updatable portion of the firmware must be stored in
separate area of the NOR Flash device than
the non-updatable portion. Updating any
piece of NOR Flash starts with first erasing
that portion of the memory and then programming new information in that portion.
NOR Flash is organized in portions which
are called sectors and blocks of different
sizes. NOR Flash devices, such as SST’s
SuperFlash® technology part number
SST26VF064B (64 Mbit or 64Mb), are
organized in uniform 4 KB sectors which
can individually be erased and reprogrammed (4 KB = 4 * 1024 * 8bits = 32,762
bits). It is also organized in larger 8 KB, 32
KB and 64 KB blocks which can also be individually erased.
Thus, one 8 KB block has two sectors, one
32 KB block has eight sectors and one 64
KB block has 16 sectors. Figure 1 shows the
memory organization of SST26VF064B in 8
KB/32 KB /64 KB blocks. Each block can also
be individually protected.

Figure 1: Memory organization (map) of
SST26VF064B – consists of eight 8 KB blocks,
two 32 KB blocks and 126 64 KB blocks.
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Prior to performing any update to any portion of the Flash, the blocks in that portion
must be unprotected to allow for erasing
and programming. After completing the
update, it is prudent to again protect those
blocks to prevent any inadvertent writing
or erasing of those areas.
The updatable portion of the firmware
must be organized in sectors and blocks in
such a manner that there is enough flexibility to allow both limited and maximum feature/function updates. Since the speed of
doing updates is determined by the number of sectors and blocks that need to
erased and re-programmed, it is better to
think of speed and flexibility together
when organizing the updatable portion of
the firmware.

Figure 2:
Organizing the memory in
non-updatable portions
(example: boot code) and
updatable portions
(Examples: code for functions/features, image files
and parameter variables).

Figure 2 shows an example of organizing the
memory into updatable and non-updatable
portions. Non-updatable portions such as
boot code are stored in protected regions.
Updatable portions of firmware such as features/functions are divided into smaller
blocks or larger blocks based on flexibility
requirements.
Updatable image files are stored in larger
blocks and updatable variables/parameters
are stored in smaller blocks.
HOW OFTEN TO UPDATE
The main limitation to how often you may
want to update firmware is the endurance
limitation of the memory used in an application. SuperFlash technology memory such
as SST26VF064B has 100,000 endurance
cycles which means that each sector can be
programmed and erased 100,000 times.
The possibility of updating firmware
100,000 times sounds like plenty; however,
many IoT devices collect data and store the
information in the NOR flash during usage
so this must be considered when calculating maximum endurance cycle limitations. It
is important to allocate sufficient sectors in
the memory to account for endurance.
Let me explain with an example: Suppose
the IoT device is collecting and storing 16
bytes of information and the information is
expected to be collected and stored 100
million times during the life of the product.

Table 1: Sequence of Flash command instructions to update 1 Mb/2 Mb/4 Mb of memory.

The number of sectors that should be allocated can be calculated as follows:
1 sector = 4 KB
www.international.electronica-azi.ro

Table 2: Program and erase times for SST26VF064B and conventional Flash.
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EMBEDDED APPLICATIONS

Assume all the address locations in the sector are used to store information, 16 bytes
of data at a time, and are written to a new
address location until the end of the sector
is reached (e.g. 0x0000-0x000F then
0x0010-0x001F then 0x0020-0x002F, etc.)
Since 4 KB/16 bytes = 256, that is the number of times storage can be written before
reaching capacity in the sector and erasing
any data in the sector
Endurance limit of 1 sector = 100,000
cycles
Thus, if 1 sector can be written 256 times
for 100,000 cycles, the data can be collected and stored 25,600,000 times
If an application requires data be collected
and stored 100 million times, the number
of sectors to allocate is calculated as
100,000,000/25,600,000=3.9. Therefore,
in this example, it is necessary to allocate 4
sectors to store 16 bytes of data for the life
of the application.
IoT device engineers need to do similar
calculations to allocate sufficient sectors
and blocks for data logging parameters so
as not to breach the endurance limit of
their NOR Flash device.

SPEED OF UPDATES
The speed of an update can be calculated
based on the number of blocks and sectors
that need to be erased and reprogrammed.
Suppose it is necessary to reprogram 1 Mb,
2 Mb or 4 Mb of firmware code/data which
is stored in several 64 KB blocks in the
SST26VF064B. The code/data can be comprised of firmware code, image files or other
code that needs to be updated. Doing the
update involves performing a sequence of
command instructions to Flash.
The sequence would start with unprotecting the blocks of memory, erasing those
blocks, programming those blocks with
updated data/code and re-protecting those
blocks of memory. For the SST26VF064B,
the required sequence of instructions for
updating 1 Mb/2 Mb/4 Mb of memory is
shown in Table 1. From Table 1 it is evident
that the two most significant times are erase
time and program time. SST26VF064B uses
SuperFlash technology which provides
excellent erase performance. A comparison
of erase and program performance for
SuperFlash technology vs. conventional
Flash is shown in Table 2. The vastly superior
erase performance provided by SuperFlash
technology as compared to conventional
Flash is immensely useful for reducing
update time.

Table 3: Amount of time required to update 1 Mb/2 Mb/4 Mb of
SuperFlash technology memory.
16

SST26VF064B supports a maximum clock
frequency of 104 MHz, maximum sector
erase time of 25 ms, maximum block erase
time of 25 ms and maximum page program
time of 1.5 ms. Also a 12 ns delay (CE high
time) is required between each command
instruction to Flash memory operating at a
clock frequency of 104 MHz. Using the
sequence of commands shown in Table 1 along
with knowledge of the program and erase
times, the calculation for the amount of time
required to update 1 Mb/2 Mb/4 Mb of Super
Flash technology memory and conventional
Flash memory is shown in Tables 3 and Table 4,
respectively. Such calculations must be done
by IoT device engineers to estimate the speed
of doing updates with the aim of minimizing
the IoT device downtimes during updates.
CONCLUSION
IoT device design engineers need to provide
flexibility to update the application code and
data. What and how much code to update,
how often to update and the speed of
updates are issues that need to be addressed
while designing an IoT device. The selection
of non-volatile memory impacts these issues
and plays a critical role in calculating the timing and speed of code updates.
Microchip Technology
www.microchip.com

Table 4: Amount of time required to update 1 Mb/2 Mb/4 Mb of
Conventional Flash memory.
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New 28-nm Flash Memory Technology
Achieves Larger Capacities, Faster Read
Operation, and High-Level OTA Support
in Automotive Microcontrollers
By Yasuhiko Taito
Renesas Electronics

Next-generation automotive technology
trends represented by “CASE” (Connected,
Autonomous, Shared, Electric) are driving
higher expectations for automotive semiconductors. The demand for next-generation automotive microcontrollers (MCUs)
with new functionality and more powerful
operation-processing capabilities has
necessitated a shift to a more advanced
high-performance CMOS logic process in
order to increase the scale and performance-power ratio of the integrated circuits
(Figure 1). In addition, the control programs
used on these next-generation MCUs are
becoming larger in scale, demanding even
faster instruction fetch speeds, which drives
the need for larger capacity embedded
flash memory with fast random-access read
performance. For this reason, flash memory
with high levels of performance and reliability that can be embedded alongside a more
advanced high-performance CMOS logic
process is a key technology in the development of next-generation automotive MCUs.
At the same time, the introduction of overthe-air (OTA) software updates is proceeding alongside advances in connected car
technology. This is creating strong demand
for flash memory systems that can provide
low-noise flash programming control to
enable stable programming during software updates even while driving, a reduction in downtime when switching from the
running software to a new version, and a
robustness that is sufficient to prevent malfunctions even when an unexpected interruption occurs during updates or while
switching software. To make OTA updates
more convenient and easier to use, it is nec18

essary to provide separate storage areas for
program updates and currently running
programs, which is driving further demand
for larger flash memory capacities.

24 MB Embedded Flash Memory –
the Industry’s Largest in an MCU,
Combined with High-Performance
HKMG CMOS Logic Circuits

Figure 1: Trend Toward Higher Capacity and Faster
Embedded Flash Memory in Automotive MCUs
In response to the above requirements,
Renesas Electronics Corporation (Renesas)
has developed a new 28nm MCU embedded flash memory technology with the following features:
(1) 24 MB embedded flash memory – the
industry’s largest in an MCU, combined
with high-performance high-k metal
gate (HKMG) CMOS logic circuits
(2) 240 MHz random access read speed –
the industry’s fastest for embedded
flash memory
(3) Support for low-noise programming
during OTA updates
(4) Robust and high-speed software
switching following OTA updates
Each of these items is described in detail
below.

(Source: Renesas Electronics Corp.)

Renesas has used split-gate MONOS (SGMONOS) technology combining excellent
performance and reliability for embedded
flash memory from the 150nm generation
onward. Figure 2(a) illustrates the structure
of a memory cell. In SG-MONOS flash
memory, the stored electric charges are
dispersed on the trap sites in the thin silicon nitride (SiN) film, which provides the
two advantages.
First, defects in the insulator film have minimal impact on the retention of the stored
charges, so it is possible to make the cells
smaller without degrading reliability.
Second, it is easier to make the height of the
memory cells match with that of the logic
transistors, which will allow flash memory
cells to be added without changing the structure and performance of the logic transistors.
Electronica Azi International | 6/2019
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This advantage becomes particularly significant in cases where the height of the logic
transistors decreases at the more advanced
process nodes. Making full use of the
above advantages, Renesas has developed
the industry’s first automotive flash MCU
with HKMG high-performance transistors
in corporation with TSMC.
On the prototype chip, the memory cells
have been shrunk to a size of less than
0.045 μm2, suppressing growth in the overall chip size while achieving 24 MB capacity
of embedded flash memory for code storage (code flash: CF), the largest capacity in
the industry. The chip also includes 1 MB of
flash memory for data storage (data flash:
DF) with a rated reprogramming cycle limit
of 250,000 cycles.

the end of the supply paths due to resistance along the Vwl lines, and this can
degrade random-access performance. To
resolve this, Renesas used a distributed
Vwl drivers to minimize the effects of
wiring resistance.
The above circuit techniques ensure reliability while realizing 240 MHz high-speed
random-access read performance on the
prototype chip – the industry’s highest
read performance – over a wide temperature range (junction temperatures from
−40°C to 170°C), as shown in Figure 3(c).
New Low-Noise Technology for
Programming During OTA Updates
The charge pump circuit, which supplies
the programming voltage, operates when

Figure 2: (a) Structure of SG-MONOS Flash Memory Cell,
(b) Affinity with HKMG High-Speed CMOS Logic

(Source: Renesas Electronics Corp.)

ment, for example when the car is running
and other circuits on the chip are operating, this peak current consumption could
generate significant power supply noise,
which would necessitate the addition of a
large stabilizing capacitor. On the newly
developed prototype chip, program operation is divided into two steps as shown in
Figure 4(a).
The first step employs a low-noise mode in
which the programming current (Iprg)
flowing to the individual memory cells is
reduced to half of the conventional programming current. Even when the programming current is halved, Vths of most
memory cells (more than 99 percent) reach
the desired level within the same programming time as with the conventional programming current. Then, the programming
current – which is the same as the conventional program current – is applied only to
the small remaining number of cells (less
than 1 percent) that have not yet reached
the desired level.
Thus, the overall programming current is
reduced significantly. As shown in Figure
4(b), the new technology reduces the peak
current consumption from the external
power supply (Vcc) by 55 percent without
reducing write throughput compared to
the conventional programming condition.

240 MHz Random Access Read Speed
– the Industry’s Fastest for Embedded
Flash Memory
Word-line (WL) division, as shown in
Figure 3(a), is an effective technique to
speed up random access reads in flash
memory. However, WL division increases
the number of WL drivers and repeaters,
which increases the area of the gate insulator film of the logic transistors to which the
word line voltage (Vwl) are applied. This
reduces reliability due to time-dependent
dielectric breakdown (TDDB).
As shown in Figure 3(b), Renesas resolved
this issue by changing the circuit structure
of the WL drivers and repeaters, and providing a logic transistor power supply
(Vdd), lower voltage than Vwl, as the drive
voltage of the NMOS logic transistors at
the final driver stage, which has the large
gate insulator area. This made it possible to
assure sufficient reliability by reducing the
total area of the logic transistors to which
Vwl is applied. Increasing the total channel
width of the WL drivers and repeaters
boosts the leak current and lowers Vwl at
www.international.electronica-azi.ro

Figure 3:
(a) Reduced WL Delay by WL Division, (b) WL Driver and Repeater Stress Voltage Mitigation,
(c) Shmoo Plot of Random-Access Reads
(Source: Renesas Electronics Corp.)
the flash memory is programmed, generally
resulting in large peak current consumption from the external power supply. If
flash programming of an OTA update
takes place in a high power-load environ-

Renesas has also applied the concept of
varying the programming current in the
implementation of a high-speed programming mode on the prototype chip.
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This will reduce flash programming time
required in factory programming on customers’ production lines and testing. In the
first step of the programming operation, the
programming current flowing through each
of the memory cells is half that of the con-

Robust and High-Speed Software
Switching Following OTA Updates
Renesas has developed an embedded flash
memory system suitable for OTA updates
that is poised for rapid mainstream adoption in the near future. Figure 5(a) shows an

Figure 4:
(a) Overview of Program Sequence that Varies the Write Current During Programming,
(b) Comparison of Program Throughput and Peak Current Consumption among Write Modes
(Source: Renesas Electronics Corp.)

(Source: Renesas Electronics Corp.)

Figure 5: (a) Block Diagram of Prototype Chip,
(b) Timing Chart of Control Software Updating and Switching
ventional approach and the number of cells
to which programming voltage pulses are
simultaneously applied is doubled, resulting
in high-speed programming at 3.3 MB/s.
When two macros are used in parallel, highspeed programming at 6.5 MB/s is possible.

overview of the CPU cluster block and flash
memory system block of the prototype
chip. To reduce downtime, the CF where
the control software is stored is divided into
two areas – a storage area for old software
and a storage area for new software – and

new software is saved in the background
when the car is running. The prototype chip
has three CPU clusters. Each CPU cluster
(designated as CPU cluster n, where n = 0, 1,
and 2) is connected via a cross-bar switch to
CFn-A and CFn-B, each of which comprises a
4 MB CF macro. Making full use of the total
24 MB flash memory capacity, a control software storage area totaling 12 MB and a storage area for new software of equivalent size
are provided for the three CPU clusters. To
prevent malfunction after a software update
or switching interrupt, multiplexing is provided for the software and setting information (OPBT), and history data and status
flags (SWT0, SWT1, FLG, etc.) have been
added. This ensures robust operation that
allows executable control software to be
selected reliably.
Figure 5(b) shows OTA operation when
updating the control software of multiple
MCUs installed in a single vehicle.
Downtime can be reduced by first storing
the new software in the individual MCUs
while the car is running and then switching
the flag information in all the MCUs when
the ignition is turned off. The flag information update time is dominated by erase
time. Fast erase of SG-MONOS cells by
band-to-band tunneling (BTBT) contributes to fast FLAG update time of less
than 1ms. This is so brief that it is perceived
as there being no downtime at all.
Figure 6 shows a photograph and list of
specifications of the prototype chip utilizing the new technologies described above.
Flash memory macros and systems based
on these newly developed technologies
have been incorporated in the RH850/E2x
and RH850/U2x Series MCUs, sample shipments of which have already begun.
Moving forward, Renesas is committed to
the continued development of embedded
flash memory and striving to achieve the
higher capacities, higher speeds, and lower
power consumption that will be required
to support new applications.
About the Author
Yasuhiko Taito has been with Renesas
Electronics Corporation working for embedded DRAM and Flash memory development
for over 25 years. He is now in charge of the
development of cutting edge embedded
non-volatile memory for microcontroller units.
Renesas Electronics | www.renesas.com

Figure 6: Photograph and Specifications of Prototype Chip
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A brand new low-end performance class for SMARC
congatec introduces a new SMARC 2.0
Computer-on-Module with Arm CortexA53 based NXP Semiconductors i.MX 8M
Nano processor. The conga-SMX8-Nano
defines a new low-end performance class
for SMARC. With its stunning ultra-low
power graphics capabilities as well as its
limited number of carefully selected I/Os,
the new NXP i.MX 8M Mini compatible NXP
i.MX 8M Nano processor targets low cost
application areas not previously reached
by - but perfectly suited for - vendor independent, standardized Computer-onModules. Only up to 2 watt are needed for
the logic of a mobile handheld device.
Engineers can also turn a complex medical
user interface with various mechanical buttons into an intuitive touch based and easy
to use GUI or give industrial devices an
interactive screen for which this was previously simply too expensive. All this, and
even headless systems with IEEE 1588
Precision Time Protocol support for tactile
IIoT, is now possible at the lowest power
envelope and budget ever.
With the extensive ecosystem of SMARC
Computer-on-Modules, engineers benefit
from far more advanced and immediately
ready to use components, standardized
APIs and comprehensive BSPs. Another

major plus point is the tremendous scalability, reaching way beyond the pin compatibility of NXP i.MX 8M Nano and Mini variants. Typical application areas are GUIs for
edge devices which, if required, can also
include voice assistance and voice controls.
Vertical markets include wireless and networked medical and industrial equipment
as well as home appliances and electronics,
digital signage systems and mobile or outdoor devices, including smart city infrastructures such as small form factor digital
bus time tables or headless platforms for
edge gateways in smart cities as well as e-

charging and free floating mobility devices.
The new NXP i.MX 8M Nano processor
based SMARC modules are application
ready subsystems that come with a comprehensive ecosystem including ready-togo boot loader implementation, pre-qualified Linux, Yocto and Android BSPs, and
fully featured evaluation carrier boards.
congatec's personal integration support
and broad range of individually selectable
technical services significantly simplify the
integration of this new Arm based NXP
processor for customers.
congatec | www.congatec.com

Thin-Mini ITX Board with Apollo Lake BGA Processors
With the PD10AI, ICP Deutschland launches a Thin Mini ITX Board
that supports system integrators in two ways. The first is the low
height of the board, which is required for particularly compact
systems. On the other hand by the design of the board, which
allows the certification according to EMV/FCC class B.
The PD10AI is equipped as standard with the Intel® Celeron®
N3350 Dual Core processor, which supports a burst frequency of
2.4GHz. Optionally, a version with Quad Core Intel® Pentium®
N4200 with 2.5GHz burst frequency is available. Both versions
support up to 8GB DDR3L SO-DIMM memory with a maximum
clock rate of 1867MHz. The internal Intel® HD graphics unit provides triple display support. A 4K HDMI with max. 3840x2160 resolution, a 4K display port with max. 4096x2160 resolution and a
Full HD LVDS connector with max. 1920x1200 resolution are available. The LVDS connector can optionally be replaced by a 4K
embedded display port with max. 3840x2160 resolution.
The PD10 AI is equipped with two Intel® i211-AT network ICs
which support a maximum speed of 1Gb/s and the PTP (Precision
Time Protocol) according to IEEE1588. The motherboard offers
four USB 3.0, two USB 2.0, one LPT and two RS-232 interfaces for
the connection of peripheral devices. Mass storage devices can be
connected to the two SATAIII or the M.2 2280 B keys with SATA
and USB signals attached. Optionally the PD10AI can be extended
with a configurable COM interface module MS-04COM-D10.
With this two RS-232 interfaces with adjustable voltage output for
external devices as well as two RS-232/422/485 interfaces are
www.international.electronica-azi.ro

available. The LPT port can optionally be converted to a MiAPI
interface and provides ten programmable GPIOs, one SMBUS,
one UART and watchdog functionality.
ICP Deutschland
https://www.icp-deutschland.de/en/home/
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Selecting the right
power supply
By Axel Stangl,
Product Sales Manager
Power Semiconductors
Rutronik

The power supply is the heartbeat of
every electrical system and yet it is so
often overlooked until the last
moment. Choosing the right power
supply seems a simple task: You pick
a device with the appropriate output
voltage and power and at the most
favorable price. But in order to have
a satisfactory solution in the end, you
need to take a closer look.
WIDE INPUT RANGE FOR
VARYING NOMINAL VOLTAGES
As a rule, power supplies are supplied
from the public mains or an industrial supply grid. In rare cases, a power generator is
also used. Nominal voltages from the public mains are usually standardized. While
the nominal mains voltage in Europe is
230VAC/50Hz ±10%, there are numerous
other standards available outside Europe.
In the USA, 120VAC/50Hz are common,
while in China 220VAC/50Hz come out of
the wall socket. Ideally, the selected power
supply should cover all these nominal voltages and their boundary areas. This results
in an operating range of 85VAC to 264VAC.
However, a closer look at the data sheet is
well worthwhile here. Even if the selected
power supply offers very good efficiency
of over 90% at a nominal voltage of
230VAC, it might only be 70% at 120VAC.
INFLUENCE OF EFFICIENCY
ON THE SERVICE LIFE
When comparing various efficiency figures,
one or two percentage points more do not
sound like a significant difference. Nor will
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By Bianca Aichinger,
Product Marketing Manager
RECOM Power GmbH
(Gmunden/Austria)

At some stage of every project there
comes a point where the developer
has to ask which power supply is best
suited to the application. Ever shorter
development cycles, stricter specifications, and tighter budgets make
the selection difficult.
This article provides an overview
of the details that need to be considered when making that choice.

this figure help to achieve any major energy
savings. And yet these few percentage
points can make a huge difference. For
example, if you compare one device with
90% efficiency and one with 92%, it does
not appear to be a large deviation at first
glance. But if you consider the resulting
losses, however, one power supply has only
8% and the other 10%. The device with
92% efficiency therefore has one-fifth less
losses that are emitted as heat. Sometimes
this small difference is enough to do without additional forced cooling. And this, in
turn, helps to save valuable space.
A much more important fact, however, is

that less heat generation has a positive
impact on the system’s service life. As this
has a direct influence on the life expectancy of a system. The Swedish chemist Svante
Arrhenius discovered the relationship
between chemical reaction rate and temperature back in 1889. The Arrhenius
equation provides a rule of thumb that
states an increase in temperature by 10°C
doubles the probability of failure. In other
words: The life expectancy is halved. This
means that just two percentage points
more in efficiency can contribute to significantly extending the life expectancy of a
switched-mode power supply unit.

Figure 1:
Failure rate over lifetime
(bathtub curve).
(Source: Recom)

Figure 2: Peaceful coexistence: Network slicing distributes applications to various virtual
(Source: Recom)
networks to ensure eMBB, mMTC, and uRLLC can be used simultaneously.
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MTBF – CALCULATED RELIABILITY
The reliability of a switched-mode power
supply unit is closely related to the MTBF
(mean time between failure). The importance of the MTBF is best illustrated by the
so-called “bathtub curve” (Figure 1). This is
divided into three sections: early failures,
useful life failures, and end of life wear-out
failures. The MTBF only covers the middle
section; i.e. it does not cover “infant mortality” or the effects of wear and tear. This easily explains why the MTBF for power supplies is often stated in several million hours.
(Source: Recom)

Figure 3:
The efficiency of RECOM's REDIN480
is not only 93% at full load but also
remains stable and high across a
wide load range.
The MTBF can also be determined according to various standards. The most common
ones are MIL HDBK 217F, Bellcore TRNWT-000332, and SN29500, which is also
referred to as the “Siemens standard”. The
results of these calculation methods differ
considerably in some cases. Therefore, when
comparing MTBF values, it is important to
ensure that they are determined according
to the same standard and under the same
conditions (e.g. ambient temperature).
One thing these methods do have in common, however, is that the MTBF of the
switched-mode power supply unit results
from the sum of the values of the components. This is why the “component count”
also has a decisive impact on the MTBF
value. Simple switched-mode power supply
units often have a significantly higher MTBF
value. Nevertheless, this does not necessarily mean that they are more reliable.
In summary, the MTBF is a good comparison of the reliability of similar devices, but
it does not allow you to make any statements on life expectancy. This is only possible through extensive testing.
www.international.electronica-azi.ro

TESTED RELIABILITY
A first statement can be made after a 96hour test. This highly accelerated stress test
(HAST) is carried out in a climatic chamber
under defined ambient conditions (e.g.
+85°C/95% relative humidity) as a so-called
storage test (i.e. the test specimens are not
in operation). The test specimens are measured according to their data sheet parameters before and after testing. Based on the
differences, a conclusion can then be drawn
about the service life. Ninety-six hours
under the aforesaid conditions correspond,
for example, to 24/7 operation for 7¼ years.
In addition, a 1000-hour test, optionally as a
storage test (e.g. +85°C/50% relative humidity) or a life test (i.e. the test specimens are
tested in operation, at maximum permissible
ambient temperature) is often performed to
verify the results.
RELIABLE DIN RAIL POWER SUPPLIES
FOR 1-PHASE OR 2 AND 3-PHASE
MAINS ENVIRONMENTS
Drawing on its experience of producing millions of DC/DC and AC/DC converters,
RECOM has developed a series of DIN rail
power supplies designed for maximum
service life. In order to create appropriate
safety buffers, only components of the
highest quality were used whose operating
temperature is well above the values specified for power supplies.

Their wide input voltage range of 85VAC to
264VAC ensures they are suitable for
worldwide use. Due to the high efficiency
of 93%, only a slight amount of waste heat
is generated, which means the power supplies can be used at operating temperatures of -25°C to +70°C without forced
cooling. The modules are equipped with
active PFC and the power factor is over
0.95. They are suitable for n+1 parallel
operation, either to provide redundancy
or to permanently increase the output current. The modules are equipped with intelligent overload and short-circuit protection that switch off the device as soon as
the maximum permissible temperature has
been reached in order to avoid permanent
damage. The power supplies are certified
to IEC/EN/UL60950 and UL508.
Furthermore, the REDIN/3AC series is now
available for operation in 2 or 3-phase mains
environments. It is designed for extreme stability even in the harsh environment of
process automation and runs reliably under
mains voltages of 320 to 575VAC even if the
third phase fails.
The series supplies 120W, 240W, 480W
or 960W at nominal 24VDC with a ripple
current of just 40mV; or 22.5 – 29.5VDC
adjusted by a precision potentiometer.
To increase the level of output, the devices
can be connected in parallel without

Figure 4: RECOMs feature high electrical strength and high reliability; ideal for industrial
cabinets operating in harsh environments.
(Source: Recom)
The DIN rail power supplies of the REDIN
series are characterized by their particularly slender design and are additionally
equipped with a side mounting system.
This is particularly advantageous for switch
cabinets with low installation depth.

any further precautions; the droop-mode
control with current limitation ensures a
balanced load.
Rutronik
www.rutronik.com
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What’s behind
the coming
IEC/EN 62368-1?
Author:
Patrick Le Fèvre,
Chief Marketing and
Communications Officer
Powerbox

DEADLINE IS COMING SOON!
On December 20, 2020 the safety standard IEC/EN 62368-1 for High Technology
Products will become applicable in Europe
and U.S.A, and will supersede the wellestablished IEC/EN 60065 and IEC/EN
60950. The empowerment of IEC/EN
62368-1 is an important step forwards,
principally aiming to make audio/video,
information and communication technology products safer but in fact its implications
within the electronics industry, and the
range of products concerned goes far
beyond the defined segment.
It seems December 20, 2020 is a long ways
off, however if we consider the time it will
take to: Identify legacy products and/or
components to transition from IEC/EN
60065/60950 to IEC/EN 62368-1 ; identify
and mitigate any potential non-compliance
issues and how to solve them ; and to learn
about the new standard and how it’s going
to affect new designs and change our way
of working, there is no time to lose!
24

Safety regulations have been in place for decades in the
power industry and as we know only too well, have been
through lots of revisions. And although each revision has made
them more stringent and tailored to our businesses, frustratingly we have become familiar with designing products to
conform to latest versions. So why do safety authorities
change things that have been in place for so many years?
This is a question we hear so many times from power designers and without knowing the history and background it would
be difficult to understand the motivation for IEC/EN 62368-1.
Indeed, the transition from a well-established 1952 standard
to something fundamentally different requires some explanation, which this article is about.

Figure 1:
IEC/EN 62368-1 is not a merge of the two standards IEC/EN 60065 and IEC/EN 60950
but a completely new one introducing a new way of working.
Electronica Azi International | 6/2019
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WHEN MARKET IS MOVING FAST –
CONVENTIONAL WAY OF WORKING
IS NOT ENOUGH!
With the rapid development of new technologies in telecommunications, more than
20 years ago safety and standardization
experts considered that the growing number of equipment incorporating communications accessible to professional and nonprofessional users might require specific
safety standards for what will become the
so called Information and Communication
Technologies (ICT).
In the late nineties, the old 1952 IEC/EN
60065 standard governing audio/video
equipment went through six revisions and
despite the new IEC/EN 60950 governing
safety in IT equipment being released in
October 2001, when taking into consideration technology roadmaps presented by the
ICT leaders (e.g. Ericsson, Cisco, Nokia), the
safety and regulatory experts realized that
when billions of connected devices are
released to the market, IEC/EN 60065 and
IEC/EN 60950 might not be sufficiently relevant without mentioning applications that
in those days were more science fiction
than reality.
In order to prepare for the massive flow of
new devices and applications, in 2001 the
International Electrotechnical Commission
(IEC) merged two technical committees, the
TC74 (data processing equipment and
office machines) and the TC92 (electronic
equipment for household and similar equipment), forming the technical Committee 108
(TC108) responsible for the safety of electronic equipment within the field of
audio/video, information and communication technology (figure 1).
TC 108 was the formal starting point of a
project to develop a new standard suitable
for the changing telecommunications
industry and collaterals. A massive amount
of work took place drafting the foundations of what in June 2010 materialized as
the first edition of IEC/EN 62368-1.
COMPARED TO WHAT WE ARE USED TO,
IN WHAT IEC/EN 62368-1 IS DIFFERENT?
First of all, it is important to understand
that IEC/EN 62368-1 is not a merger of the
two standards IEC/EN 60065 and IEC/EN
60950, but a completely new one introducing a new way of working.
Taking into consideration that the wave of
new products in the areas of audio/video,
ICT and collateral will be used by a large
number of professional and non-profeswww.international.electronica-azi.ro

sional users, but also that a number of new
applications including communications
outside the scope of the existing IEC/EN
60065 and IEC/EN 60950 might not be
covered by those standards or require a
complex revision of them, the technical
committee (TC 108) adopted a fundamental different approach. Instead of developing a new ‘restrictive and directive’ standard
they decided to develop a new one based
on the best practices already defined by
the European Computer Manufacturers
Association (ECMA) in ECMA-287.
ECMA-287 is a safety standard for electronic equipment developed in the late
nineties to respond to new market conditions in that business segment. The opposite of what we are used to, ECMA-287 is a
hazard-based engineering standard that
defines a hazard as an energy source that
exceeds the limits of the human body’s susceptibility to harm.
The first edition was released in 1999, followed in December 2002 by the second
edition. The final draft of the second edition
has been used by the IEC TC108 Hazard
Based Development Team as the master reference when developing IEC/EN 62368-1.

specific business segment and range of
applications.
Looking back, many safety standards revisions have been related to incidents with
the potential to cause damage, and revision after revision set the rules for specific
business segments. It worked well when the
target segment was stable, but not so in the
case of rapid evolution and new applications outside the original scope. IEC/EN
60950 and IEC/EN 60065 are very direct in
how to design products, but slow to
update for the regulators and costly for
companies to requalify products.
Also, a standard with too narrow a scope is
limiting and restricting its application
which, if we consider the speed of introduction of new technologies and connected devices released every year, makes it
almost impossible for the regulatory to
align standards. It may be anecdotal, but
how do you certify safety for an immersed
power supply powering servers in mass
datacenters, which is an ICT equipment not
even considered possible a few years ago?
It is obvious that in the new market conditions, incident-base standards have reached
their limits and that was the reason for the

Figure 2:
The Hazard-Based Safety Engineering (HBSE) principles integrates safety in the very early
stage in the product design cycle, so that subsequent product design eliminates them.
MOVING FROM INCIDENT-BASED TO
HAZARD-BASED WAY OF WORKING!
Historically, safety standards follow a set of
rules and criteria developed around an
Incident-Based methodology. This methodology has been practiced for many years
with the principle of using the inversion of
bad experiences, analysis of historically
based incidents, and prescribing limited
acceptable constructional methods for a

TC-108 to consider a new way of working.
Hazard-Based Safety Engineering (HBSE)
has been used for more than 25 years in
other industries, and used by the regulatory
agencies as a reference when elaborating
safety standards. HBSE is a methodology
that defines a hazard as an energy source
that exceeds the limits of the body’s susceptibility to injury, defining a number of
processes to guarantee users’ safety.
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Based on the expertise and implementation of ECMA-287 to electronic equipment, IEC/EN 62368-1 extended the standard to cover a wider category of equipment and applications which due to time
constraints were not covered by ECMA287 Revision 2.
Moving from incident-based to hazardbased safety standards is a journey, and if for
medical power supply designers used to IEC
60601-1 and risk assessment methodology it
is a relatively simple one, for many others it
will mean learning a new way of working.

Once that is done, designers will have to
guarantee proper safeguards and to measure their effectiveness (figure 2).
UNDERSTANDING NEW
TERMINOLOGIES!
Moving from incident-based to hazardbased methodology necessitates the need
to understand HBSE nomenclature and best
practices. As previously mentioned, new terminologies have been introduced in IEC/EN
62368-1 such as ‘Energy Sources’ and
‘Safeguards’.

Energy source Effect on body
Effect on combustible materials
Class 1
Not painful but may be detected Ignition not likely
Class 2
Maybe painful but not an injury Ignition possible but limited growth
and spread fire
Class 3
Injury
Ignition likely with rapid growth and
spread of fire

Figure 3: Three classes of energy sources from not painful to injury.
WHEN DEFINING HAZARDS IS KEY!
The Hazard-Based Safety Engineering
(HBSE) principle integrates safety in the very
early stages of the product design cycle, so
that subsequent product design eliminates
them (figure 2). To do that, designers use
best practice engineering supported by
research and field data, including the risk of
injuries, relevant equipment standards and
pilot documents.
What is new for many is that HBSE not only
covers electrical shock as it was in previous
standards but many other potential hazards and energy sources. To simplify, the
HBSE principle can be simplified in three
bullet points:
• All potential hazards capable of causing
pain or damage to users are taken into
account. Such dangers could be for
example, electrical shock energy,
mechanical energy, electrically caused
fire, chemical energy, thermal energy and
radiation energy (including acoustic or
optical energy).
• Proper safeguard schemes for hazard
prevention are applied.
• The effectiveness of these schemes is
measured.
During the design process, when an energy
source and a hazard is identified, the designers will have to consider how that energy
could be transferred to a user and what
would be the level of risk of injury. IEC/EN
62368-1 classifies three levels of energy
sources, from not painful to injury (figure 3).
As it is defined in the standard, the three categories apply to the effect on the user
(body) and effect on combustible materials.
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large range of new applications, including
the anecdotal immersed power supplies
for mass datacenters mentioned earlier.
Five new application areas have been
added. These are outdoor equipment,
insulating liquids, work cells, wireless
power transmitters, and fully isolated winding wire (FIW). As well, there are three new
requirements for other areas, these are in
optical radiation, an alternative method for
the determination of top, bottom and side
openings for fire enclosures, and alternative requirements for sound pressure.
Considering the case of a power supply
immersed in cooling liquid used to power a
cloud mass-data server (figure 4), the
power supply is tested according to IEC/EN
62368-1, ensuring that it works safely (no
risk of injury for user) but also that its insulation shouldn’t deteriorate during its lifetime. In this case the cooling liquid, which is
non-flammable and exhibits a very high

Figure 4:
Designed to power immerged applications,
the PRBX OFI600A-12 includes the cooling
liquid as one of the safety parameter
included in the safeguard.
Simplification has also been introduced e.g.
Safety Extra Low Voltage (SELV) and Limited
Current Circuits (LCC) referred to in 609501 have been combined, now falling under
Energy Source Class 1, which is the level
ordinary persons are allowed to access.
In the case of any hazard that may affect
the user and/or operator, Class 2 and class
3 safeguards must be interposed between
the energy source and the body.
Understanding the terminology is key to
the learning process of IEC/EN 62368-1.
WHAT ABOUT NEW APPLICATIONS?
Since its first version, IEC/EN 62368-1 has
been through three revisions, the latest
one (Rev. 3) being in October 2018. The
third edition took into consideration a

electrical impedance is part of the safeguard, was definitely not included in previous safety standards.
A NEW LEVEL OF FREEDOM
FOR POWER DESIGNERS
The anecdotal immersed power supply is a
good example to illustrate the flexibility of
the HBSE methodology and the possibility to
cover much more than a specific product. EN
62368-1 is definitely a technology-independent safety standard, introducing greater
level of freedom for power designers, opening doors for lots of innovation.
POWERBOX
A Cosel Group Company
www.prbx.com
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COSEL expands UL/EN62368-1 certified low profile open frame power
supplies for demanding applications
Cosel Co, Ltd announced the addition of
four new series of open frame, low profile,
compact power supplies covering the
range of 30W to 100W and UL/EN62368-1
certified. The LHA30F, LHA50F, LHA75F
and LHA100F complement Cosel’s existing,
leading LHA150F and LHA300F models,
now offering an efficient power solution
from 30W to 300W for demanding industrial applications. Benefiting from the latest
power switching technologies, the LHA3050-75-100F power supplies have a typical
efficiency up to 90% high-line and 86% lowline. In addition to higher efficiency, by
using partial resonance technology, noise
and ripple levels have also been reduced.
Designed for use in a wide range of applications, the LHA30-50-75-100F offers a wide
temperature range from -10 to +70°C.
Based upon 10 years of successful sales and
operation of its predecessor the LFA series,
the LHA series has been designed to simplify choice for systems designers when
selecting power supplies for demanding
applications. From the 30W LHA30F to the
300W LHA300F, the complete family is
UL/EN 62368-1 certified and ready to
power the latest industrial applications
requiring the highest level of quality and
safety. Designed for worldwide applica-

tions, the LHA30-50-75-100F power supplies have an input voltage range of 85VAC
to 264VAC single phase, and conform to
the safety standards input voltage range of
100-240VAC (50/60Hz).
The 30W LHA30F is available in five output
voltages, 3.3, 5, 12, 15 and 24V. Designed
for an extended range of applications, the
LHA50-75F is available in seven output voltages, 3.3, 5, 12, 15, 24, 36 and 48V, while
the LHA100F comes in six output voltages,
5, 12, 15, 24 and 48V. Standard products

are delivered with a factory trimmed output
voltage though it is possible to order the
LHA30-50-75-100F with a built-in potentiometer making it possible to adjust the
voltage up and down (option Y).
The units can be mounted in any orientation,
though depending on the ambient temperature and environment a derating may apply.
Also, they have a 3,000VAC input to output
isolation voltage, 2,000VAC input to ground
and 500VAC output to ground.
Cosel | www.coseleurope.eu

CUI Inc Expands ac-dc Power Supply offering to meet the Growing Demand
for Green Power Technology
CUI Inc today announced the addition of six
low power, open frame ac-dc power supply
series to its VOF product family. The VOF15C, VOF-30C, VOF-40C, VOF-45C, VOF60C and VOF-65C are 15, 30, 40, 45, 60
and 65W additions to CUI’s general purpose ac-dc power supply portfolio now
ranging from 3W to 550W. Housed in compact, chassis mount packages measuring as
small as 2.5 × 1.8 × 0.75 in. (63.50 × 45.70 ×
19.00 mm.), the new models also feature
industry standard footprints and no-load
power consumption less than 500mW.
Along with UL/EN/IEC 62368-1 certification and CISPR32/EN 55032 Class B compliance, these open-frame modules further
feature universal input voltage ranges (85
~ 264 Vac), 3 kVac isolation and up to 48
Vdc rated output voltages. The VOF-15C
and VOF-30C series are additionally
designed to meet UL/EN/IEC 60335
requirements. The VOF's efficient design,
www.international.electronica-azi.ro

compact size and rock-solid reliability
make these power supplies the ideal solution for a range of consumer, industrial, ITE
and smart home applications.
The VOF-15C, VOF-30C, VOF-40C, VOF45C, VOF-60C and VOF-65C are available

immediately with prices starting at $7.69
per unit at 100 pieces through distribution.
Please contact CUI (www.cui.com/contact)
for OEM pricing.
CUI | www.cui.com
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COMPEC
presents
LoRaWAN™
A Low Power Wide Area Network specification for battery operated IoT networks.
WHAT IS LORAWAN?
If you are looking for a common protocol
for your smart assets and IoT devices to
communicate with one another then
LoRaWAN™ is a great choice. LoRaWAN™ is
a long range (LoRa), wide area network
(WAN) specification that is optimized to use
very little power. This means LoRaWAN™ is
perfect for wireless, battery powered end
points in an IoT network, and can securely
deliver two-way communications at data
rates from 0.3 kbps to 50 kbps.
Ideal applications for LoRaWAN™ are sensor networks, security systems, smart
home, smart metering, industrial control
and smart cities. Amsterdam was the first
city to crowdfund an Internet of Things
Data Network using 10 gateways to give
complete LoRaWAN™ coverage.
Ranges of 2-5km in an urban environment or
up to 15km in a suburban environment are
possible by trading off communication range
and message duration over a spread spectrum of sub GHz frequencies and an adaptive data rate scheme. LoRaWAN™ operates
in a star of star topology where gateways
provide a transparent bridge sending and
receiving messages between end point
devices and a central network or cloud.
The gateways, typically powered devices,
communicate via the LoRaWAN™ protocol
with end points before relaying the messages on through more traditional protocols such as Ethernet, 3G or Wi-Fi. Most
end point communication is bidirectional
however LoRaWAN™ supports multicast
broadcasts for node upgrades or mass distribution emergency messages.
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This feature is especially useful in the Flood
Network’s implementation of LoRaWAN™
with a network of sensors along an area
susceptible to flooding to provide an early
warning system to affected residents.
For LoRaWAN™ implementations managing critical national infrastructure data or
personal data the specification includes
several layers of encryption.
• Unique Network key (EUI64)
• Unique Application key (EUI64)
• Device specific key (EUI128)
Depending on your application end
devices can have different classes of
functionality.
• Class A – The lowest power end-device
class, where devices can transmit (uplink)
whenever they like, but receive (downlink)
windows are only allocated following
transmit.
• Class B – The network provides a beacon
signal that devices use to open receive
windows at scheduled times, and in
between which they can transmit.

• Class C – The most power hungry mode
of operation, Class C devices are able to
continuous receive unless they are
transmitting.
LoRaWAN BIG ADVANTAGES ARE:
• It is long range – each gateway has a
theoretical range of 15km. In built up
areas 1-2km is more realistic.
• It is low-powered – devices can be
battery operated, and batteries can last
several years for devices that are sending
data a few times a day, for example a
parking sensor in a car park, or a sensor
that measures water levels and provides
early warning of floods.
• It is low cost – LoraWAN gateways can
be bought for around £400 or made for
£200. This means an area like Reading
can be covered for just a few thousand
pounds. LoraWAN operates in the
868MHz frequency, so there are no license
fees and no need to pay telecoms
companies for sending and receiving data.

Electronica Azi International | 6/2019
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Microchip RN171-I/RM 3 → 3.7V WiFi Module, IEEE 802.11 GPIO, SPI, UART

RF Solutions RF-LORA-868-SO
RF Transceiver Module 868 MHz,
1.8 → 3.6V

RS Stock # 765-2881
Mfr. Part # RN171-I/RM

RS Stock # 903-3059
Mfr. Part # RF-LORA-868-SO

The Microchip RN171 is a compact 802.11b/g WiFi Module that simplifies adding WiFi
connectivity into designs.The module integrates all the required hardware with an onboard TCP/IP stack to provide a full featured 802.11b/g module. Configuration of the
RN171 is via simple ASCII commands over UART.The Power Management features of the
RN171 are ideal for portable, battery powered applications. The module features
Battery Boost Circuitry and in Sleep Mode consumes only 4 μA.

The LoRa™ RF Transceiver Module features
the Semtech SX1272 transceiver chip which
uses a variation of Chirp Spread Spectrum
coding called LoRa, to improve receiver sensitivity and hence achieve extended range.
The module can also use OOK and FSK
modulation schemes to maintain compatibility with other standards such as IEEE
802.15.4 and wMBUS. LoRa features
increased interference immunity over conventional FSK providing an enhanced coexistence capability in crowded channels.

Device Features
• Complete, Embedded 2.4 GHz IEEE 802.11b/g Wireless LAN Module
• 14 GPIO Pins (Four GPIOs shared with UART)
• Eight Analogue Sensor Inputs
• Compact Form Factor: 26.67 × 17.78 × 3.18 mm
• Integrated Crystal, Internal Voltage Regulator, Matching Circuitry, Power Amplifier
• Configured using Simple ASCII Commands
• Supports Infrastructure and SoftAp Networking Modes
• Built-in Networking Applications: TCP, UDP, DHCP, DNS, ICMP, ARP, HTTP Client,
and FTP Client
• Complete On-Board TCP/IP Networking Stack
• Unique MAC Address
• Upgrade Firmware Over the Air using FTP
• Supports WiFi Protected Setup (WPS)
• Security: WEP-128, WPA-PSK (TKIP), WPA2-PSK (AES)
RF Features
• Frequency: 2.412 to 2.462 GHz
• 802.11b Modulation Compatibility: DSSS (CCK-11, CCK-5.5, DQPSK-2, DBPSK-1)
• 802.11g Modulation Compatibility: OFDM
• Receive (Rx) Sensitivity: -83 dBm (typical)
• Power Output: 0 to +12 dBm
Power Management Features
• Ultra Low-Power Sleep Mode (4 μA)
• Battery Boost Control Circuitry
• Real-Time Clock for Time Stamping, Auto-Sleep, and Auto-Wake
WLAN (Wireless Local Area Network) - Microchip Technology
Specifications
Attribute
Supported Protocol
Supported Security Standards
Supported Bus Interfaces
Supply Voltage
Dimensions
Maximum Operating Temperature
Minimum Operating Temperature
www.international.electronica-azi.ro

Value
IEEE 802.11
WEP, WPA, WPA2
GPIO, SPI, UART
3 → 3.7V
27 × 18 × 3.1mm
+85°C
-40°C

Features
• RF Frequency Range: 868MHz ISM Band
• Channel bandwidth: 125kHz, 250kHz
or 500kHz
• RF Power Output: up to +20dBm
• +14 dBm high efficiency PA
• Receiver Sensitivity: -119dBm @ 1.2kbps
(FSK), -137dBm @ 240bps (LoRa, SF=12,
CR=4/8)
• Modulation: FSK, GFSK, MSK, GMSK or
OOK
• LoRa™ spread-spectrum technology
• OTA Data Rate: up to 250kbps (FSK/
OOK), up to 37.5kbps (LoRa)
• Range: up to 16km (Line of Sight)
• Packet engine up to 256 bytes with CRC
• Forward Error Correction (FEC) with
selectable Coding Rate
• 127dB dynamic range RSSI
• Host communication: serial SPI
• Temperature sensor and low-battery
indicator
• Power supply: +2.2V to +3.7Vdc
• Operating temperature range: 0 to +55°C
• Dimensions: 23 × 20 × 1.5mm
• Applications: Meter reading, sensor
networks, wireless alarms, home
automation, long-range communication
for the Internet of Things (IoT)
• External 50Ω antenna required.
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LoRaWAN

Microchip PICTail Plus LoRa
Daughter Board - RN-2483-PICTAIL

DraginoLoRa/GPS_HAT GPS, LoRa
HAT for MT3339, SX1276/SX1278

SemtechLoRa Module for SX1276 SX1276MB1MAS

RS Stock # 904-8468
Mfr. Part # RN-2483-PICTAIL

RS Stock # 187-5121
Mfr. Part # Lora /GPS HAT 920: 920 Frequency

RS Stock # 922-5889
Mfr. Part # SX1276MB1MAS

Microchip’s RN-2483-PICtail is a development board featuring the RN2483 LoRa®
433/868 MHz LoRa Module. The board
gives users access to all the RN2483
Module’s UART and GPIO ports.
The PICtail/PICtail Plus connector allows
the RN2483 to be developed with
Microchip MCU development tools such
as the Explorer 16 (DM240001) and
Explorer 8 (DM160228), adding LoRa
technology to these platforms.
Features
• Microchip RN2483 Low-Power Long
Range, LoRa® Technology Transceiver
Module
• SMA connectors for 433 MHz and
868 MHz bands
• PIC18 MCU with In-Circuit Serial
Programming (ICSP) header for custom
functions
• Solder pads around the module for
GPIOs, power pins and communication
signals
• Supply Current measurement points
• On-board LDO
• UART traffic LEDs
• USB connector
• PICtail /PICtail Plus connection interface

Author: Bogdan Grămescu
https://ro.rsdelivers.com
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LoRa Shield is a long range transceiver on a
Arduino shield form factor and based on
Open source library.The Shield allows the
user to send data and reach extremely
long ranges at low data-rates.It provides
ultra-long range spread spectrum communication and high interference immunity
whilst minimising current consumption.
LoRa Shield is based on Semtech SX1276/
SX1278 chip, it targets professional wireless
sensor network applications such as irrigation systems, smart metering, smart cities,
smartphone detection, building automation,
and so on.
Using Hope RF’s patented LoRaTM modulation technique the Dragino Shield featuring
LoRa® technology can achieve a sensitivity of
over -148dBm using a low cost crystal and
bill of materials. The high sensitivity combined with the integrated +20 dBm power
amplifier yields industry leading link budget
making it optimal for any application requiring range or robustness. LoRaTM also provides significant advantages in both blocking
and selectivity over conventional modulation techniques, solving the traditional
design compromise between range, interference immunity and energy consumption.
These devices also support high performance (G)FSK modes for systems including
WMBus, IEEE802.15.4g. The Dragino Shield
featuring LoRa® technology deliver exceptional phase noise, selectivity, receiver linearity and IIP3 for significantly lower current
consumption than competing devices.

The SX1276MB1MAS is a low-power
433/868MHz dual-band transceiver
Shield-format evaluation module from
Semtech featuring their long-range LoRa™
technology.
The on-board SX1276 transceiver device
offers wide area communication with
extreme tolerance of interference. LoRa
technology is ideal for Internet of Things
(IoT) applications, enabling connection to
LoRaWAN™ gateways. Example applications include sensor circuits and wireless
battery-powered devices.
Features
• SX1276 dual-band RF transceiver set up
with operating frequencies of 433 and
868MHz
• LoRa™ Chirp Spread-Spectrum technology
• PE4259 RF antenna switches
• Controlled via serial SPI bus @10Mbps
• UART and I²C serial busses available for
sensor connections
• mbed compatible headers
• Split Rx/Tx architecture for optimum
performance
• 2 × SMA antenna connectors

Aurocon COMPEC authorised
distributor for RS Components
Electronica Azi International | 6/2019

LEUZE: Sensor solutions for robot working areas
Intelligent solutions: modern code readers identify the part type – laser scanners and light barriers safeguard
the work area.
Industrial robots are often used for
automated loading and unloading
of machine tools. In so-called robot
cells, numerous swivel and gripping
movements are performed in a very
short period of time.
These zones must be reliably protected against access over a large
area. Before the robot picks up a
part, the part must be uniquely
identified to ensure that the correct
processing step is carried out.
Our safety laser scanners reliably
monitor large danger zones around
robot cells. Modern code readers are easy to configure and are characterized by a high reading performance. This
ensures that the correct work piece is passed on to the next work step.

1

Area protection

– Monitoring of the front and side
machine areas with just one
device with 270° scanning angle
– Staggered operating ranges from
3 – 8.25 m
– Two autonomous protective
functions
– Fast alignment in just 5 steps
using configuration software
– Simple installation through
integrated level and removable,
intelligent connection unit with
configuration memory
– Convenient configuration via
Ethernet or Bluetooth interface

2

Access guarding

– Transmitter / receiver system with
a range of up to 70 m, even
around corners with multiple
mirror columns
– Transceiver system with operating
range up to 8 m
– Integrated laser alignment aid for
time-saving and economic
alignment
– Simple configuration by means of
wiring
– Device exchange by means of
Plug & Play via M12 connection
technology
– Integrated indicator light for status
display, even over long distances
– Optional AS-i interface

3

Identification

– Identification of 1D- and
2D-codes
– Models with reading distances
from 40 – 360 mm
– Integrated interfaces, such as
Ethernet, RS232 / 422, PROFINET
– Browser-based, multi-language
WebConfig tool for access via
Ethernet as well as configuration
and diagnosis

www.oboyle.ro
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CONTRINEX: Inductive sensors with weld spatter-resistant ceramic coating
The Weld-Immune range of inductive sensors now includes ceramic-coated types. In addition to mechanical
shock resistance and immunity to the magnetic fields of welding equipment, the new sensors are characterized
by a robust, weld spatter-resistant coating. This coating increases the service life of sensors, facilitates cleaning
and helps to reduce machine downtime.

Inductive sensors from Contrinex’s Weld-Immune range with ACTIVSTONE™ coating now offer the highest level of
weld spatter resistance. A high-performance ceramic material forms a durable, non-stick coating on all external surfaces of the sensor, including the fixing nuts. The coating material has been specially formulated for robustness and
resists impacts and abrasion without cracking or peeling. By preventing weld spatter accumulation, it makes slag
removal much easier and reduces maintenance costs. As a sensor coating, it provides excellent, long-term protection
in spot, MIG and MAG applications.
Inductive sensors in welding applications also need protection from magnetic fields, which are generated by welding
equipment and can cause false triggering. Weld-Immune sensors from the Full Inox and Classics technology families
meet this challenge with special interference suppression technology. These sensors offer optimum detection sensitivity combined with immunity to magnetic interference, in particular from medium-frequency fields (current up to 15
kA). This makes them ideal for automated welding cells in the automotive industry and for all applications with similar
magnetic fields.
Sensors from the Full Inox family are recommended for long service life in the most demanding welding environments. A sealed, one-piece housing in V2A/AISI 303 stainless steel provides excellent chemical and mechanical resistance to shocks, vibration and abrasion. If impacts occur, Condet® technology ensures reliable switching, even when
damage to the ferrite is severe. In addition, sensors are unaffected by weld spatter, metal dust or chips and offer long
operating distances with factor 1 on steel and aluminum.
ACTIVSTONE™ coated sensors will be available in diameters M8 to M30 from early 2020. The portfolio also includes
coated mounting brackets.
www.oboyle.ro
www.international.electronica-azi.ro
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Sensor Instruments: Perfect Light for the Car Interior
Light Guide Rods
More and more cars today are equipped with light guide
rods in their interior, the so-called ambiance area, for
example in door panels, dashboard, center console, and
roof lining. Through semi-transparent flat strips these
light guide rods guide the light into the interior of the car.
Any inhomogeneity in the light guide rod would influence the scattering behaviour of the output light. When
driving in the dark, a passenger in the car interior would
notice this as a bright or dark position along the light
strip and would be disturbed by it.

The color sensor determines the local intensity and
color of the light guide rod.

Inhomogeneities in the radiation behaviour are caused
by so-called hotspots, i.e. refraction index discontinuities
in the transparent plastic of the light guide rod.
Both the local intensity and the color of the light guide
rod can be determined with the color sensor SPECTRO-3FIO-ANA-LEDCON-HA.

All averaged RGB signals are in the dynamic range
(displayed by SAT black), because all non-averaged
RGB signals are within the dynamic range.

Blue - Line is in stauration

The averaged RGB signals seem to lie in the dynamic
range, whereas at least one non-averaged RGB signal
already is in saturation (indicated by SAT red).

With INT2 the averaged signal can now be amplified.
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The fibre-optics frontend is moved along the light guide rod for example by means of a robot. Flaws or hotspots are
picked up by the sensor as a weak or intensive signal because they have too little or too much light.
Due to the so-called pulse width modulation of RGB LEDs, placed at one of the front sides of the light guide rod, there
may be considerable intensity peaks of the light pulses. For example the blue LED only is in active mode for approx.
10% of the cycle time. Since the color sensor usually (with corresponding parameterisation) provides the average
intensity value (with correspondingly long averaging, in a way as seen with the human eye), it must be checked during
averaging whether the respective signal (R, G, B signal) still lies within the permitted dynamic range.
If the signal leaves the operating range, a corresponding information is sent through the digital-serial interface of the
color sensor. With INT1 and INT2 (software amplification before and after averaging) the received, averaged, and evaluated signal level can be optimally adjusted. In parallel to this it also is ensured that the non-averaged signal still
remains in the specified dynamic range.
www.oboyle.ro

Posital: TILTIX Inclinometer with Modbus RTU Interface
Robust and Cost Efficient Tilt
Monitoring
POSITAL TILTIX inclinometers are
now available with a new communication interface, Modbus RTU.
Modbus RTU protocols, which are
openly published and royalty-free,
have emerged as a de-facto standard
for simple, robust and cost-efficient
data acquisition and control systems
built around standard PLCs.
Modbus RTU nodes can be connected together through RS-485 serial
connections with up to 32 devices
connected to the bus.

Industries
TILTIX inclinometers with Modbus RTU interface are ideal for solar energy systems where it is necessary to monitor the spatial orientation of multiple collectors or reflectors. They can also be used in production machineries like textile manufacturing, paper manufacturing or for material handling equipment
and in many other applications where a practical, low-cost position control
solution is required.

■

Full 360° Single Axis or
Dual Axis ±80°
■ Shock Immunity up to 100 g
■ Tough Fiber-reinforced PBT and
Heavy Duty Die-cast Aluminum
Housings Available.
■ Programmable Measurement
Resolution, Zero Setting
and Direction via API
www.oboyle.ro
www.international.electronica-azi.ro
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PRODUCT NEWS

Vishay Intertechnology Common-Drain Dual N-Channel 60 V MOSFET
Increases Power Density and Efficiency
Vishay Intertechnology, Inc. introduced a
new common-drain dual n-channel 60 V
MOSFET in the compact, thermally
enhanced PowerPAK® 1212-8SCD package.
Designed to increase power density and efficiency in battery management systems, plugin and wireless chargers, DC/DC converters,
and power supplies, the Vishay Siliconix
SiSF20DN offers the industry's lowest RSS(ON) in a 60 V common-drain device.

The dual MOSFET released today provides
RS-S(ON) down to 10 mΩ typical at 10 V,
the lowest among 60 V devices in the 3 mm
by 3 mm footprint. This value also represents a 42.5 % improvement over the next
best solution in this footprint size and is 89 %
lower than Vishay's previous-generation
devices. The result is reduced voltage drops
across the power path and minimized power
losses for increased efficiency. For higher

power density, the SiSF20DN's RS1S2(ON)
times area is 46.6 % lower than the next best
alternative MOSFET, even when including
larger 6 mm by 5 mm solutions.
To save PCB space, reduce component
counts, and simplify designs, the device
uses an optimized package construction
with two monolithically integrated
TrenchFET® Gen IV n channel MOSFETs in
a common drain configuration. The
SiSF20DN's source contacts are placed
side by side, with enlarged connections
increasing the contact area with the PCB
and reducing resistivity further compared
to conventional dual package types. This
design makes the MOSFET ideal for bidirectional switching in 24 V systems and
industrial applications, including factory
automation, power tools, drones, motor
drives, white goods, robotics, security/surveillance, and smoke alarms.
The SiSF20DN is 100 % Rg- and UIS-tested,
RoHS-compliant, and halogen-free.
Samples and production quantities of the
new MOSFET are available now, with lead
times of 30 weeks for larger orders.
Vishay Intertechnology, Inc.
www.vishay.com

Qorvo and Cypress Components Available from Mouser Create USB-C
Charging Reference Design
Global authorized distributor Mouser
Electronics, Inc. presents a new USB TypeC charging hub reference design from
Qorvo and Cypress Semiconductor to help
engineers speed their design and development time.
The reference design includes the Qorvo
ACT4751 DC-to-DC buck converter and a
Cypress EZ-PD™ CCG3PA USB Type-C and
Power Delivery (PD) controller. The products and reference design support applications such as PC and tablet power
adapters, smartphone and mobile chargers, vehicle chargers, and power banks.
The Qorvo ACT4751 is a high-efficiency,
synchronous step-down DC-DC converter
with a wide 4.5V – 40V input range.
The ACT4751 employs a proprietary control algorithm and controls two integrated
50 mOhm MOSFETs to achieve very high
efficiency and enable extremely compact
designs.
The Cypress EZ-PD CCG3PA controller
supports USB-C power source and dualrole power source/sink. Additionally, the
36

controller fully supports the USB PD 3.0
Programmable Power Supply (PPS) specification, which allows smartphones to communicate with the charger to determine the
ideal voltage and current levels. The controller's Quick Charge 4 certification also
incorporates improved safety features to
ensure fast charging without overheating.
Together, the ACT4751 converter and
CCG3PA controller form the basis of a
USB-C/USB-A charging power hub refer-

ence design. The solution is a receptaclebased Type-C power adapter that supports a maximum power profile of 80 W
(20 V, 4 A), along with a legacy Type-A
port with a maximum output of 60 W (20
V, 3 A when activating Quick Charge 3).
To learn more about the Qorvo ACT4751
and to see the reference design block diagrams, visit www.mouser.com/new/qorvo/active
-semi-act4751-buck-converter/.
Mouser Electronics | www.mouser.com
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Mouser Electronics and TE Connectivity Examine
Newest Trends in Robotics in New eBook
Mouser Electronics, Inc. in collaboration
with TE Connectivity, highlighting new
functions and applications in industrial
robotics. In Solutions for Robots and
Robot Control, engineers and subject matter experts from Mouser and TE offer indepth articles on the latest robotics technologies in the manufacturing space. The
eBook places a special emphasis on the
industrial Internet of Things (IIoT), highlighting the many ways in which robots are
transforming factories and warehouses.
With a rapidly growing need for flexible
production, robots are helping manufacturers to maintain high quality while delivering mass customization. The new eBook
from Mouser and TE explores some of the
key technologies required for industrial
automation and IIoT, including high-performance connectivity, digital twinning,
and collaborative robots.
The Solutions for Robots and Robot Control
eBook also gives readers a wealth of product
information, highlighting lines such as TE’s
Intercontec connectors. The highly versatile
Intercontec connectors feature a modular
architecture, allowing engineers to create
the right solution through many possible

combinations. The eBook features detailed
guides to several different connector families, providing a comprehensive survey of
TE’s solutions for robotics connectivity.
The eBook contains convenient links and
ordering information to TE products,
including Micro Motor connectors and
AMPLIMITE D-subminiature connectors.
TE Connectivity’s robust range of products, available from Mouser, also includes

sensors, relays, switches, and wire management solutions for industrial, medical, communications, and other applications.
To learn more about TE Connectivity, visit
https://www.mouser.com/manufacturer/teconnectivity/. To read the new e-book, go
to https://www.mouser.com/news/teroboticssebook/mobile/index.html.
Mouser Electronics | www.mouser.com

Vishay Intertechnology IHDF Edge-Wound Inductor With Low 15.4 mm
Max. Profile Delivers Saturation Current to 230 A
Vishay Intertechnology, Inc. introduced a
new IHDF edge-wound, through-hole
inductor with rated current up to 72 A and
saturation currents up to 230 A for industrial and military applications. Featuring
ferrite core technology and a low 15.4 mm
maximum profile, the Vishay Dale IHDF1300AE-10 operates over a demanding
temperature range from -55 °C to +125 °C
with low AC and DC power losses and
excellent heat dissipation.
The edge-wound coil of the device
released today provides low DCR of 1.1
mΩ maximum, which minimizes losses and
improves rated current performance for
increased efficiency. Compared to competing ferrite-based solutions, the IHDF1300AE-10 offers 75 % higher saturation
current. The device's low profile package
allows designers to meet harsh mechanical
shock and vibration requirements while
minimizing board height to save space.
With an operating voltage up to 500 VDC,
the device is ideal for DC/DC converters,
inverters, and motor and switching noise
www.international.electronica-azi.ro

suppression, and high power switchmode
power supplies in high current, high temperature applications, including industrial solar
systems and charging stations for electric
vehicles, as well as military defense systems.
Vishay can customize the IHDF-1300AE-10's
mounting orientation, termination type,

nominal inductance, and isolation voltage
rating on request. To reduce the risk of
whisker growth, the inductor features a hotdipped tin plating. The device is RoHScompliant, halogen-free, and Vishay Green.
Vishay Intertechnology, Inc.
www.vishay.com
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Filtronic expands hybrid microelectronics manufacturing facility with
$1.3 million equipment investment
Filtronic, the designer and manufacturer of
antennas, filters and mmWave products
for the wireless telecoms and critical communications markets, today announced
that it has invested over US $1.3 million in
new equipment for its manufacturing facility in Sedgefield, UK. The expansion will

enable Filtronic to significantly increase
capacity to meet a growing demand for
both its highly-integrated E-band transceiver modules for mobile telecoms backhaul infrastructure and its precision hybrid
microelectronics assembly and test services, including mmWave device packaging

and sub-assembly manufacturing.
The new equipment includes automated
pick-and-place and wire-bonding machines
to augment Filtronic’s existing assembly and
production lines, which already have a reputation for product quality and reliability.
Filtronic’s hybrid microelectronics assembly
and test offering includes: low-void die
attach and precision component placement;
fully-automated wire bonding with deepaccess multi-level capability; hermetic sealing; and automated test to 90GHz and
above. Proprietary air cavity packages can
include mixed GaAs, GaN and Si die within a
single package, and are capable of performing at frequencies higher than 90GHz.
The precision hybrid microelectronics
assembly facility has received significant positive feedback from its customers, including a
major European defence manufacturer who
singled out Filtronic’s manufacturing expertise for a special commendation. The award
cites Filtronic’s effort and commitment in
successfully delivering a large production
run of transmit/receive modules as providing
an “outstanding contribution” to its state-ofthe-art radar system.
Filtronic | www.filtronic.com

MicroCare to Highlight Technical Cleaning Expertise at IPC Apex
MicroCare Corp. is set to host live critical
cleaning demonstrations at IPC APEX EXPO
in San Diego, CA from February 4-6, 2020,
booth 2643. The MicroCare team of technical cleaning experts will be on hand to
present the latest advancements in benchtop and vapor degreasing cleaning.
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The exclusive TriggerGrip™ cleaning system and a working vapor degreaser will be
available for demonstrations. This will
enable the MicroCare experts to explain
how the innovative cleaning solutions from
MicroCare clean effectively, safely and at
the lowest-cost-per-part cleaned.
The MicroCare cleaning experts are a team
of application scientists well-versed in all
aspects of critical cleaning methodologies
and fluids. They include both on-site regional sales managers and in-house chemists. All
have years of knowledge and experience
within the electronics industry, helping companies identify their PCB contamination and
developing successful cleaning methods to
remove it after soldering or reflow. Regional
sales managers conduct on-site cleaning
audits and provide product training and
marketing support while MicroCare chemists
help customers select a cleaner and validate
their cleaning processes.
“MicroCare takes a total quality management
approach to ensure customer satisfaction

with product quality, responsiveness and
technical service,” said Tom Tattersall,
MicroCare Executive Vice President and
Chief Operating Officer. “This includes the
cleaning tests conducted at the MicroCare
Critical Cleaning Labs located in the United
Kingdom, United States and Singapore.
Customers can send contaminated parts to
the labs where our chemists clean them and
then make recommendations on the best
combination of cleaning fluids and processes
for success. We encourage our customers to
judge for themselves how effective our
cleaners are,” Tattersall continued.
Vertrel™ SFR Specialty Fluid will be
demonstrated in the vapor degreaser during the exhibition. This advanced non-flammable chemistry easily cleans high-temperature lead-free solder pastes and flux
residue. It has excellent solvency power for
a wide range of soils including both organic
and ionic soils.
MicroCare Europe BVBA
www.microcare.com
Electronica Azi International | 6/2019
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Mouser Electronics Adds New ECAD Functionalities to Website
Mouser Electronics, Inc., the New Product
Introduction (NPI) leader empowering innovation, is pleased to announce new features
to the ECAD resources on its millions of
product detail pages on its website,
Mouser.com. Together with SamacSys, a
global leader in electronic component
library solutions, Mouser provides customers with an array of design resources
including PCB footprints, schematic symbols, and 3D models for more than 1.1 million components. These design resources,
available at no charge to Mouser customers,
work seamlessly with top engineering CAD
systems, including Cadence and Altium.
The ECAD models are now displayed as a
parameter in Mouser’s search page so that
engineers can see at a glance if the parts in
their searches include an ECAD model availability. Additionally, engineers can click the
model icon to open a preview of the ECAD
model, allowing them to review the package

and symbol prior to purchasing the part and
downloading the model. SamacSys supports
all of Mouser's new product introductions,
offering engineers access to a current, highquality library of PCB footprints, schematic
symbols, and 3D models for the newest
available components.
Finding PCB footprints, schematic symbols
and 3D models and incorporating them can
be a tedious process. Together Mouser and
SamacSys ease the
design phase by
offering accessible,
high-quality PCB
library content, for
every component
and every engineer. The goal is to
speed time to market with seamless
integration into engineers’ existing PCB
design tools. A global leader in component

library solutions, SamacSys has over 100,000
users in more than 180 countries; its customers range from individual makers to professional engineers to international brands.
Mouser’s partnership with SamacSys complements the technical support, services and
tools, and resources that Mouser provides
for more than 630,000 customers worldwide. To learn more about the improved
ECAD solution from Mouser and SamacSys,

visit https://www.mouser.com/ecad.
Mouser Electronics | www.mouser.com

New Sales Director Europe
Mr. Adam Meinert
recently
joined
ZESTRON as the
Sales Director of
Europe.
He has more than
15 years of international experience in management positions at two well-known B2B companies.
Among others, he worked in the aerospace

industry and has gained extensive experience in sales management, key account
management, business strategy development and implementation.
As the Sales Director of Europe he is
responsible for managing the sales force
and key accounts. He is also responsible
for the sales network’s strategic expansion.
"ZESTRON is a globally successful company
and I am delighted to contribute to the sys-

tematic development of our business in
Europe," said Adam Meinert.
He holds a Bachelor's degree in Business
Administration and a Master's degree in
Sales & Marketing.
ZESTRON is the world's leading supplier of
cleaning media, cleaning process solutions
and services in the field of surface analysis.
ZESTRON | www.zestron.com

MacDermid Alpha Develops ALPHA® EF-8800HF Soldering Flux for
Improved Wave Soldering of Thick PCBs
The Assembly division of MacDermid
Alpha Electronics Solutions, a world leader
in the production of electronics soldering
and bonding materials, has developed
ALPHA® EF-8800HF wave solder flux as a
solution to resolve assembly problems in
the wave soldering process for thick, high
density PCBs.
Reliability and component miniaturization
concerns have resulted in the use of thicker
PCBs in many processes. These boards have
created electronic assembly challenges such
as bridging, solder balling, achieving complete hole fill, pin testing accuracy and difficulty in meeting halogen-free process goals.
ALPHA EF-8800HF wave solder flux was created to help minimize these challenges and
result in higher levels of process throughput
and PCB reliability.
www.international.electronica-azi.ro

ALPHA EF-8800HF is a halogen-free, mid
solids, alcohol based, no clean wave soldering flux that provides superior hole-fill,
pin testing and solder ball performance
while delivering excellent lead-free solder
joint cosmetics with evenly spread, tackfree residue. In looking specifically at halogen-free chemistries, MacDermid Alpha
discovered the resulting residues have
increased reliability in terms of SIR (Surface
Insulation
Resistance)
and
ECM
(Electrochemical Migration) versus similar
products that contain halogens or halides.
This is significant considering the many
challenges in assembling denser electronic
assemblies and meeting high reliability
requirements.
MacDermid Alpha Electronics Solutions
www.MacDermidAlpha.com
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LTHD Corporation S.R.L.
Head Office: Timișoara - ROMÂNIA, 300153, 70 Ardealul Str., lthd@lthd.com, www.lthd.com
Tel.: +40 256 201273, +40 356 401266, Fax: +40 256 490813

..............................................................................
40

Electronica Azi International | 6/2019

