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FEEDBACK New Technology I have been an EFY subscriber since 1997. EFY, being an international magazine, should cover articles on new technologies, innovative ideas, new devices, CES 2015, new electronic components, R&D, Android products, robots, artificial intelligence, nano technology and DIY projects related to GPS, GSM, Bluetooth, WiFi, NFC, Raspberry Pi, Arduino, IR remote, solar and others. Kindly do not publish circuits related to sirens, running lights, LED projects and power supplies. These are just hobby projects. Engineering students are not supposed to show a running light or disco light as a college project. Balamurugan From Facebook EFY. Thanks for the feedback! Some of these topics have been featured in this as well as past issues of EFY. EFY is for the electronics fraternity and caters to every segment, including hobbyists, students, experimenters, professionals, academicians and industry. We keep a balance on topics to make sure that it is useful to even a novice.



Robotics Projects I am interested in robotics. Please provide a list of published robotics projects in EFY. Naveen kumar Through e-mail EFY. You may refer to the following robotics projects published in EFY: • Namastae Robot with Voice, April 2014 • Soccer Robot, January 2014 • Arduino Android Robot, December 2013 • Accelerometer Based GestureControlled Robot, May 2013 • RF Based Motion-Sensing Robot, April 2013 6
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From Facebook: EFY’s Electronics Design Community I need a circuit diagram for a water-level indicator with sound indication.



Shafeeq Rahman EFY. You may refer to ‘Water-Level Indicator with Alarm Circuit’ available at http://electronicsforu.com/newelectronics/lab/search_lab.asp?words=water  I have a doubt regarding designing a microstrip patch antenna. How should I simulate the microstrip patch antenna? Dev Nesan EFY. You may refer to ‘Microstrip Patch Antenna’ software article published in EFY November 2013 issue.



‘Spot An Error’ Award Winners In eStyle First Look section of December 2014 issue, under ‘Videocon Launches Flagship Infinium Graphite Smartphone,’ it is wrongly mentioned that the memory can be expanded to 32GB via microSD card, since an external microSD card is not supported in this device. Siddharth Kaul 1. In ‘SafeDrive: An Automatic Accident Management System’ article under Innovation section in December 2014 issue, in the box item ‘Solving challenges: Accident detection,’ “1g=9.8 metres per second” is wrong, because metres per second is the unit of velocity. The correct unit of acceleration is “metres per second squared.” 2. In ‘Interesting Facts’ article under Little-Known section in December 2014 issue, on page 26, abbreviations for MASER and LASER are wrong. MASER stands for microwave amplification by stimulated emission of radiation, and LASER stands for light amplification by stimulated emission of radiation. Bikash Anand



• RF Based Dual-Mode Robot, March 2013 • Gesture-Controlled Robot, January 2013 • Arduino Based RF-Controlled Robot, December 2012 • Simple Line-Following Robot, July 2012 • Robotic Arm, November 2011 To get the back issues of EFY, you may contact our associates, Kits‘n’Spares (info@kitsnspares. com), or buy digital versions from online stores. We also have an EFY app for Android, where you can download subscribed, recent EFY issues.



Long-Delay Timer In ‘Long-Delay Timer with RealTime Clock Display’ DIY project published in December 2014 issue, on page 75, in the last line, “capaci-



tors C1 and C2 (22pF each)” should be read as “capacitors C4 and C5 (22pF each).” Praveen S. Javali EFY. Thanks for pointing out the mistake! We will try to avoid such typographical errors in future.



Power Amplifier This is related to ‘Power Amplifier for FM Transmitter’ circuit published in November 2014 issue. Can it be used to amplify the available mobilenetwork signal? If not, how can it be done using another device? Praveen Reddy Gorla Hyderabad The author Joy Mukherji replies: The existing mobile signal can be amplified with the help of GSM 900MHz repeater/booster and an outdoor directional Yagi antenna. These are widely available on eBay from China. www.efymag.com



Q&A



Things You Wanted to Know! is the receiver of a lanQ1.Why dline telephone connected to the dialer using a spiral wire? Does it have any specific significance? Why not use a simple wire? Pooja Math Kalaburagi There are two advantages of using a coiled wire. First, straight cords tend to be long. A coiled cord typically offers more flexibility as it can extend to allow for a larger reach. It can stretch to almost double of its un-stretched length and snap back to its original size, time after time. Second, it also prevents tangling. There are some downfalls also. It can be a safety hazard if not used properly. If stretched too far and released, it can spring back with force, which can cause damage to things or injury to someone.



A1.



a structural engineer and Q2.II am need to install an automatic remote control system, alarm system and a CCTV at my home. What will I need for installing these systems? Will I need to install a separate wireline? Please help me. Venkat Raj Salem This is a specialised field. There is no off-the-shelf solution available for this. You should consult with companies that provide security services.



A2.



am working on a project of Q3.Ivariable voltage and variable current power supply (DC). Can you help me with this project? Dinesh Variyani Through e-mail Designing a power supply is based on voltage and current requirements of the project. You may have to consider additional require-



A3. 8



February 2015 | Electronics For You



1



D2 1N5804 D1 1N5804 CON1 15V, 2A SECONDARY



IC1 78S12



3



IC2 78S05



1



2



2



D4 1N5804



IC3 LM338



3



C1 1000u 35V



R1 1K



LED1



1



C2 0.1u VR1 5K R3 100E



D3 1N5804



3



C3 0.1u 5V 12V ADJ. V GND



2



CON2 OUTPUT



R2 220E R4 680E LED2



GND



Circuit diagram of a power supply



ments, such as protection against short circuit, over-loading and metering facility. Selection of components, such as diodes for rectification and voltage regulators, also depends on voltage and current requirements. The circuit diagram of a power supply is given in the figure. It provides adjustable voltage up to 12V and fixed voltages of 12V and 5V. Line and load regulation is provided by using conventional series regulators. The current capacity of the power supply is 2A. The mains AC voltage is stepped down to 15V with the help of a stepdown transformer (not shown). The stepped-down voltage is applied to a bridge rectifier circuit formed by 1N5804 diodes, D1 through D4. The rectified voltage is smoothened by capacitor C1, applied to series regulator 78S12 and adjustable regulator LM338. Output of 78S12 regulator is 12V regulated and is available for use at connector CON2. This output is also applied to series regulator 78S05, which provides 5V regulated for powering TTL series of ICs and microcontrollers. A better arrangement would be the use of a dual secondary-core transformer with lower voltage at the second secondary and separate bridge rectifier circuit to feed an LM7805. Series regulators have the problem of power (as heat) dissipation from the



regulator, which is directly proportional to the voltage difference across it and current taken from the regulator. To minimise power dissipation, we have to minimise the voltage difference across regulators. Proper heat sinks must be used with the regulators. LM338 is an adjustable three-terminal positive-voltage regulator, capable of supplying in excess of 5A over a 1.2V to 32V output range. Under sustained loading conditions, the current limit decreases to a safe value, protecting the regulator. Thermal overload protection is also available on the chip. Overload protection remains functional even if the adjustment pin is accidentally disconnected. The device provides excellent line regulation. It is easy to use and requires only two resistors, one (R2) between pins 1 and 2, and second between pin 1 and GND. In the circuit, the latter is achieved by resistor R3+VR1. The output is adjusted using VR1 to the required voltage, which is available at CON2. LED1 and LED2 are indicators of 12V and 5V, respectively. The common ground of the power supply is at CON2. Answers compiled by EFY joint director (training), Col. N.C. Pande (Retd). Letters and questions for publication may be addressed to Editor, Electronics For You, D-87/1, Okhla Industrial Area, Phase 1, New Delhi 110020 (e-mail: [email protected]) and should include name and address of the sender www.efymag.com



useful websites



Embedded Systems



Embedded technology is gaining popularity in majority of mechanical or electrical systems. Its application can be found in portable devices, from digital watches and MP3 players to large home appliances and industrial appliances. This month we have some online resources that will help you understand embedded systems better niraj sahay



intel.com



The site has everything that one needs to learn about Intel’s embedded offerings. It has a dedicated section that has videos, white papers and training tools on embedded systems. There are many other resources available on the website that are related to Intel’s embedded hardware and software. There is a link to Intel embedded community where people can discuss different issues related to design and application. What else do you need! http://www.intel.com/p/en_US/embedded



EmbeddedRelated.com



EmbeddedRelated.com has been around since 2005. Over the years, it has become a very popular resource for embedded systems engineers around the world. The information on the website is very well-organised into different categories. It has blogs, tutorials and a forum, where you can access several active embedded-systems-related discussion groups. It allows embedded systems engineers and researchers to exchange information and ideas amongst themselves. http://www.embeddedrelated.com/index.php



embedded.com



embedded.com is the resource for everything embedded systems designers and developers need to do their jobs, from the latest products, design and coding trends and tips, source codes, to practical design information, discussions, features and industry happenings. The website also offers community features that enable developers to share their own content, ideas and experiences directly with the embedded community. http://www.embedded.com



ElectronicsWeekly.com



ElectronicsWeekly.com is one of the leading websites for electronics professionals, offering a daily diet of news, analysis, features and business stories. The website also keeps you updated with the latest in the embedded domain.



http://www.electronicsweekly.com/design/embedded-systems/



maxEmbedded.com



maxEmbedded.com is a free and open source platform to share knowledge and learn about concepts of robotics, embedded systems and computer vision. People from around the world, who are enthusiastic about these topics and willing to support the open source community, have shared their knowledge and expertise by means of written tutorials and videos on the website, which is a good place to learn embedded system applications. http://maxembedded.com
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Technology at your Service World’s smallest hearing aid is almost invisible



A



team of researchers has designed the world’s smallest hearing aid, which is so tiny that it is almost invisible. Called Nanoplug, the hearing aid is meant to be less intrusive, less noticeable and less expensive than other such devices. It measures only 7.1×5.7×4.17mm, which is half the size of any other hearing aid. Nanoplug was proposed by Nevena Zivic, and later developed by industrial designer, Jongha Lee, audio engineer, Mladen Stavri and electromechanical engineer, Zoran Marinovi. The team claims that the hearing aid has no toxic chemicals or heavy metals inside. It can be programmed using software running on a computer, the results of which can be downloaded directly to the device via a cable. The device also reduces the risk of internal feedback and wind noise.



Autistic kids can now learn social and communication skills using Google Glass



N



ow, kids suffering from autism will be able to learn social and communication skills. A USA based firm is working on Google Glass apps and hardware add-ons, which will help them in learning these skills. Caregivers will be able to receive feedback from these apps too. The start-up, Brain Power, based in Cambridge, Massachusetts, in collaboration with neuroscientist, Ned T. Sahin, founded the company. Autism disorder is a common problem world-wide, and the company is focused on helping autistic children who are suffering from medium- to high-level autism. Brain Power has released the beta version and 200 people have already enrolled for it. The testing will be done in three phases. Google Glass has found an ideal solution for kids suffering from autism because of its accelerometer chip that supports head gestures. This facility is used by Brain Power to track when kids are looking at their parents and when they are not. Tracking can also be done for stereotypical and repetitive movements, which are quite common among autism patients. Sahin said, the company’s main motive is to offer numerical, as well as objective, assessment of behavioural patterns of a child. Google Glass apps, designed by Brain Power, have been named Empowered Brain Suite for Autism. These apps will encourage kids to communicate better with their parents and also build eye-contact. Apps include social engagement module monitors, which will assess how a child engages with his/her parents. There is also a series of games that enable affected kids read/explain expressions. This suite 12
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Google Glass



also addresses the issue of language. Google Glass portrays an object and its name gets displayed and pronounced through Google Glass ear-bud.



An app to help you land an airplane



H



ere comes an app that could help you land your plane in case the aircraft engine fails. The new iPad app, Xavion, can be connected to a small plane’s autopilot via Wi-Fi to help guide the pilot to the nearest airport or safe-landing area. It extracts data from autopilot to provide additional aid to the pilot, who can use it to land the plane safely. The app can help pilots navigate their way to safe landing spots, provide weight and balance checks, estimate fuel burn and time to the destination at various altitudes. A new update will let the app take control of the autopilot, making any human intervention unnecessary.



Boeing, BlackBerry to build self-destructing phones



B



lackBerry is working with Boeing on building a highsecurity Android based smartphone called Boeing Black. Boeing Black can encrypt calls and messages. It can be very useful for government agencies that need to keep their data and communication secure. John Chen, CEO, BlackBerry, said that Boeing Black will be powered by BES 12 platform, which can also run Android apps. Boeing has collaborated with Blackberry for the OS. BES (Blackberry Enterprise Service) v12 lets users manage and secure communication that is done with BlackBerry devices, as well as Android and iOS devices. This is an advanced level of security as compared to BlackBerry’s traditional internal networks security. Boeing has outsourced the hardware design to the aerospace and defence contractor in Chicago, USA. The hardware company from Chicago is known for its products for jet-liners and fighter planes. The company www.efymag.com



Tech News is focused on developing a technology that can selfdestruct to avoid any kind of data loss. Boeing Black will come with dual-SIM support to enable it to access multiple mobile networks at the same time. The phone will come with in-built biometric sensors and direct satellite connectivity. Boeing is currently testing the phone with a limited user-base.



A bracelet that displays your Android screen on your skin



H



ave you ever imagined a wearable device that can project the impression of your Android device on your skin? Well, it is a reality now. The device is known as Cicret bracelet. It can be worn on the wrist, and a small, light beam on the device projects the Android device on the forearm. Then, the arm becomes the face of the Android display and you can access the display as required. You can receive incoming calls, and read and reply to emails, among other features.



Cicret bracelet



Cicret has an embedded system that includes a microprocessor, memory card, micro USB port, battery, Bluetooth, Wi-Fi chip and an LED lighting facility. The memory card has two formats, 16GB and 32GB. The development team has asked for US$ 1 million funding so that the project can be launched in the market. The app’s beta version is available on Google Play.



A robotic sea turtle for underwater surveillance  



A



smart guiding robot is ready for oceanic surveys, courtesy a team of Indian-origin scientists, led by associate professor, S.K. Panda, from National University of Singapore (NUS). This robot can perform surveys under the ocean and can inspect pipes and cables, ship hulls and propeller shafts. The sea turtle can roam around underwater and dive deep into the water, just like a real turtle. To dive deep into the water in a vertical angle, this robotic turtle will use its front and hind limbs for gait movements. It is expected that very soon this team will produce multiple autonomous tiny robotic sea turtles and fish. These robots are aimed at particular missions, like diagnosing nuclear wastes, resting underwater and similar dangers that might be harmful for human beings. Panda
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This robotic turtle can be used for underwater surveillance, water-quality monitoring and energy harvesting in future



said that there is no ballast system being used in the turtle robot. A ballast system is very common among underwater robots that are used for diving and sinking purposes. As there is no ballast system, this robot is much smaller, and hence light-weight. That is why it can carry bigger payloads. This quality makes it capable of performing many complicated tasks, like underwater surveillance, monitoring water quality and so on. The turtle robot can charge itself, which means it does not need to visit its base station repeatedly for recharging. It is very fast and does not lose speed while turning corners. Co-researcher, Abhra Roy Chowdhury, has revealed that four more underwater prototypes have already been developed, which will finally give birth to a spherical robot that acts like a puffer fish. Jet propulsion technique is used by this robot, just like jelly fish.



NASA’s new app for ISS fans  



A



re you interested in NASA’s International Space Station (ISS)? Then, NASA has some good news for you, as you can now keep a daily track on the space station via their newly-launched app. The new app from NASA gives information about ISS experiments, facilities and research findings. The information will be provided through videos, photos, interactive media and detailed descriptions. The app has been dubbed as Space Station Research Explorer, and its experiments section contains six categories along with some subcategories. The category system has details about experiments through dots and there are some stems that connect the dots to the system. These stems portray the time that an experiment takes to be completed on the orbit. Users can go through all experiments through these categories and subcategories. If they are searching for a specific experiment, they can do so using the search option. Details of the experiments also list important links, photographs and papers. The app’s Facilities section gives an insider view of
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Tech News three station modules: Columbus, Kibo and Destiny. Another section, Benefits, gives information on health factors, Earth benefits and education scenarios across the globe. You select a section and investigate a particular benefit. The media section has three divisions: Podcasts, Games and Videos. The Games section has a game that discusses different levels of gravity when a ball is tossed. The Podcasts section offers links to NASA ScienceCasts, while the Videos section provides links for science-related videos. ISS works as a micro-gravity and space environment research laboratory between the orbital altitude of 330km and 435km. It travels at an average speed of 27,724km per hour. Crew members out there conduct experiments on biology, human biology, physics, astronomy, meteorology and other areas.



Design engineers can use FlashAir card to reduce development lead time, since it is not necessary to do HW design/development for the WLAN chipset or module portion of the system. This makes is easy to add wireless capability onto existing devices. This new card is fully compliant with existing SD card standards. Also, it uses very low power as wireless functionality is turned on only when necessary and remains redundant otherwise.



Gogoro launches zero-emission Smartscooter



A



Taiwan based company, Gogoro, has come up with a new prototype of Smartscooter. The battery-swapping infrastructure is called Gogoro Energy Network. The company claims that this scooter gives out zero emissions.



India to make the iris of the biggest telescope



I



ndia is set to contribute the iris of a 30m man-made eye, which will open atop the Hawaiian volcanic dome of Mauna Kea, sometime in 2023, to search for life beyond the solar system. India has signed in as a full partner in the US$ 1.4 billion thirty-metre telescope (TMT) project, which will be jointly developed by five nations, and is set to make sensors and actuators that will keep the huge mirror of the biggest telescope in place. Edge sensors and actuators are crucial components of the telescope as the huge mirror is not a single piece but comprises 492 hexagonal segments. Each segment is controlled by three activators and two edge sensors along each inter-segment gap to ensure accurate optical images. B. Eswar Reddy, scientist, Indian Institute of Astrophysics (IIA), told the 102nd Indian Science Congress that India plays a cardinal role in setting-up the telescope that has a resolution 12 times better than that of Hubble Space Telescope. The USA will make primary mirror segments, while China will make the tertiary mirror. Canada will have the dome put in place, and Japan the telescope structure. TMT is expected to strengthen the continuing search for intelligent life elsewhere, as it provides direct imaging of planetary systems. It will also help astronomers study planetary atmospheres, their origin and development.



Toshiba launches FlashAir FlashAir, a secure digital high-capacity (SDHC) card by Toshiba, has embedded stand-alone wireless LAN functionality, which allows wireless transfer of data stored in these cards simultaneously to multiple devices, like PCs or smartphones, through multiple WLAN connections.



Gogoro Smartscooter (Image courtesy: Gogoro)



Gogoro Smartscooter is based on a futuristic concept usually seen in sci-fi movies. It is full of amazing features and is powered by Gogoro G1 electric motor. The motor is fitted on a light-weight aerogramme monocoque chassis, which reduces the weight of the scooter. The scooter features more than 30 different kinds of sensors. It has jet-fighter landing-gear suspension in front and multi-link suspension on rear, which enables a stable and comfort ride. The scooter can communicate with the Cloud, which is integrated with a dedicated mobile app. The builtin IQ system has the power of a PC, that lets the user synchronise the scooter with the app. The modular battery-swapping infrastructure can be deployed anywhere in the city. The mobile app can help in locating battery-vending machines called GoStations. Sensors are used to collect vital information to adjust top speed or range for riding patterns, which can be customised. The battery is replaceable, so when it is exhausted, it can be replaced with another at the GoStation within six seconds. All features on Gogoro Smartscooter are highly customisable.



Check efytimes.com for more news, daily 16



February 2015 | Electronics For You



www.efymag.com



Tech Focus



3D Printing: Out of This World and Into Your Bodies



3



“ Abhishek A. Mutha is a senior technical correspondent at EFY



International Space Station Expedition 42 commander Barry “Butch” Wilmore shows off a ratchet wrench made with a 3D printer on the station. It took about four hours for the printer to make the wrench, thereby allowing astronauts to reliably print what was required and not depend on carrying supplies from the Earth (Image courtesy: www.nasa.gov)



18



D printing is now moving towards becoming mainstream,” notes Vishesh Shishodia, co-founder, www.3dprintronics.com. Earlier, 3D printing was restricted to big industries or research labs that used industrial 3D printers for rapid prototyping. With the proliferation of desktop fused deposition modelling (FDM) based 3D printers, this technology has now come to the masses. He says, “The massive doit-yourself (DIY) movement in the USA and Europe in the field of open source 3D printers has a huge contribution in making this technology affordable and available to common people. Project RepRap is one such movement.” He adds, “Most of the present desktop 3D printers are based on ideas taken from such open source printers.” Latest developments in this field can be classified into two domains: desktop 3D printers and industrial 3D printers. Let us take a look at both simultaneously.
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Exciting progress in desktop 3D printers Last year was a very exciting one for 3D printing, believes Prasad Rodagi, founderdirector, Altem Technologies, due to the emergence of low-cost 3D printers in Indian market, including some of those made indigenously. He says, “Though these might not have massive implications on an industrial level, these printers made 3D printing more accessible to a lot of people and generated significant interest in the common man due to the cost factor. These work great for DIY projects and allow for more design prototyping.” He adds, “While you might be able to 3D-print quirky little coffee mugs and mouse pads on hobby printers, it creates awareness about what these printers can do. It opens up one’s imagination to other possibilities, which is one of the wonderful things about low-cost printers.” Another noteworthy development has happened in adopting entry-level 3D printers offering stereo-lithography (SLA) based technology to make very-highdefinition and complex industry applications, like electronics, manufacturing, automobile, dental and medical devices, informs Chandan Mishra, co-founderdirector, 3Digiprints. SLA is a highlyaccurate, additive manufacturing process used to create parts from 3D CAD data in a matter of hours. In this process, CAD data is sliced into very thin cross-section or layers, and this data is then transferred to an SLA additive manufacturing 3D printer, where it creates the model one layer at a time. Models created with this technology are typically used as concept models. Desktop SLA based printers have begun to make a mark, with Formlabs (a designer and manufacturer of desktop 3D printers) leading the pack. www.efymag.com



Tech Focus A lot of companies have also started manufacturing their own desktop 3D printers. Talking about the launch of Stratasys’ new printer in July, 2014, Rodagi says, “The Connex3 colour multi-material 3D printer series features a unique triple-jetting technology that combines droplets of three base materials to produce parts with virtually unlimited combinations of rigid, flexible and transparent colour materials, as well as colour digital materials, all in a single print run.”



Progress in industrial 3D printing technology Significant development has happened in the last couple of years in the industrial 3D printing sector. Industrial 3D printers that use materials like titanium and other highly-refined materials can print new and replacement parts for aerospace, automobile and medical device industries. Mishra says, “A more refined workflow system is helping many companies to use 3D-printing processes to offer distributed-parts delivery systems, enabling them to cut cost in terms of inventory and product upgradation.” On personal printers front, he adds, “Many companies have now started offering products on reliable FDM platforms with low-cost printers (starting US$499) and making these affordable for professional as well as home use.” Coming years will see 3D-printing materials get more suitable and compatible with injection-moulded parts, feels Mishra. Consequently, the cost of these 3D-printed parts would fall down. He says, “It will also see a huge technological upgradation in terms of productivity and printed sizes to allow companies to use 3Dprinted objects in their final production process.” Technology gets better by the day. Big names, like Autodesk and HP, have decided to enter the industrial 3D-printing market. Canon is expected to follow shortly. “Though 20
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Developments in desktop 3D printing: In a nutshell Increase in the number of commercially-available desktop 3D printers. Earlier, names like Makerbot and Ultimaker dominated the market. However, entry of Chinese companies in this arena has brought costs down drastically. Developments in software. Another notable development was the movement by 3D-printer makers towards connecting 3D printers with easy-to-use apps. Earlier desktop printers used open source software to generate G-codes and print objects. With rapid development in the field of hardware, there is equal development in the field of software. App based 3D printing makes it easy and fun for newbies to print objects on their desktop 3D printers. Windows 8.1 also provides an in-built 3D-printing app. Increase in the choice of materials. Initial FDM based desktop 3D printers used poly-lactic acid (PLA) and acrylonitrile-butadiene-styrene (ABS) to print objects. Now, a larger choice is available to users—nylon, flexible filament, wood-texture filament and water-soluble filament being some examples. Some established companies have also launched pure transparent filaments and multi-colour filaments. Although for industrial printers, the choice of materials is unlimited and ranges from metals like gold, copper, silver to ceramics, carbon fibre and many more. Increase in web resources. A large number of web based resources for sharing 3D-printable models have mushroomed. Thingverse.com is one of the most popular ones. Thousands of functional models that touch our lives daily are downloaded and uploaded every day on such websites, thus making the common man a part of this disruptive technological revolution. —Inputs from Vishesh Shishodia, co-founder, 3DPrintronics



these are high-end and not affordable for hobbyists or small/medium scale companies, there are a lot of start-ups focussed on delivering qualitative machines at affordable prices,” says Surendranath Reddy, founder and CEO, Redd Robotics and 3D-ing. He adds, “Particularly in India, with the Make In India movement catching up, we are expecting exports of 3D printers to happen in a big way.”



Interesting activities triggered by 3D printing In medical field. 3D-printing technology is a very rapidly developing field. Every day we hear of new things that are being done with the help of 3D printing. Shishodia says, “Printing computerised tomography (CT) scans of patients provide doctors with exact moulds required for producing transplant parts. A patient was recently transplanted with a 3D-printed titanium facial implant. There are research labs working on printing complete organs using 3D printers by using amino acids and other life-forming chemicals, such as ink.” He adds, “A home project started by a father by printing a prosthetic hand for



his son has taken the shape of a massive revolution of 3D-printed prosthetics.” In space. Talking about the world of space exploration, imagine a day when an astronaut is on Mars and something breaks. What does he or she do when in urgent need of a replacement? In space, where there is no comfort of overnight shipping, to be able to make parts on demand will forever change that situation for astronauts. With 3D printers, an astronaut has the ability to make whatever is needed, right there on the spot. For instance, recently NASA printed tools on International Space Station (ISS), shares Shishodia. He says, “You transmit something from somewhere and it appears somewhere else within a few minutes.” The 3D printer printed a tool with a design file transmitted from the ground to the printer at ISS. The tool was a ratchet wrench. In consumer sector. 3D printing is helping convert ideas to physical products faster than expected. The evolving eco-system is allowing product designers and marketers to market their products faster and enabling the product delivery process, informs www.efymag.com



Tech Focus A lot is happening with self-replicating 3D printers too The first affordable 3D printer was created by RepRap, which is capable of manufacturing parts required to duplicate itself, which can then be shared with anyone. This concept of self-replicating continues to cultivate new RepRaps.



Prusa i3 3D printer (Image courtesy: reprap.org) iTopie RepRap printer (Image courtesy: reprap.org)



Considering the latest in the array of RepRaps, the third generation of Prusa i3 was released, which offered new features on earlier generation models. iTopie, a derivative of Prusa i3, targets to achieve better timing for assembling RepRap 3D printer with strong focus on increasing rigidity, using a medium-density Delta 3 printer (Image courtesy: Production-ready BI V2.0 prototype fibreboard (MDF) 3Dprint.com) (Image courtesy: kickstarter.com) structure that is stable, durable and affordable. Of late, 3D printing in outer space has created a lot of buzz. A bunch of South African students, who call themselves Space Invaders, have recently developed a mobile, selfreplicating 3D printer called Delta 3. It integrates delta geometry to create structures and parts with very high and accurate standards meant for space exploration. Another self-replicating printer from Boots Industries, BI V2.0, was successfully funded on KickStarter. This self-replicating, high-precision printer is a delta-style 3D printer featuring widely-available and self-replicating 3D-printed components.



Mishra. He says, “Companies, like Amazon, Microsoft and FedEx, are helping create a business for personalised items, such as phone covers, figurines, 3D-printed jewellery and many such products.” 3D printers are fostering customisation as well, informs Vivekanandhavarma Datla, head-Manufacturing Engineering Solutions, Cyient Ltd. He says, “Personalised, custom-printed iPhone cases are just the beginning of an era of hyper-customisation, potentially achievable through 3D printing.” 22
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In robotics and DIY community. Here too, 3D printing has been a boon. It is enabling printing of various small parts designed by makers for their projects. Such ease of fabrication would not be possible without 3D printing.



3D printing offers great amount of freedom to engineers “From desktop to desk in a few minutes,” summarises Shishodia the process of 3D printing. With 3D printing, an engineer can have a prototype of his design ready within a few min-



utes to a few hours by printing it on his desk. 3D printing aids in converting an idea into a physical product in the quickest possible time. Speed to market is the biggest gain for engineers using this technology, believes Datla. He notes, “There is a paradigm shift from ‘design for manufacture’ to ‘manufacture anything that can be designed.’” With 3D printing becoming faster and cheaper, engineers will have the luxury of modelling and prototyping more of their designs before production, feels Sidhant Pai, CEO Protoprint Solutions Pvt Ltd. He says, “The ability to physically test their models will likely lead to better and more usable products. Additionally, high-quality 3D printing will enable customised add-ons to user products, freeing product designers to factor in personalisation in their designs.” While there are desktop 3D printers available from popular companies, engineers also go for DIY kits that prove to be slightly cheaper and also give them an insight into the nuances of 3D printers during the course of the build, notes Shishodia. He says, “Open source 3D printers, like Prusa i3 and OrdBot Hadron, are quite popular among the DIY 3Dprinter community.” Talking specifically about how specifications of today’s printers could help engineers, Reddy says, “In FDM, techniques like auto-bed levelling help by reducing users’ interventions. Algorithms that make the 3D printer’s tool head move slowly at curves, intricate designs or small objects, increases the cool-down time and quality.” He adds, “Different approaches of a machine’s mechanical designs, such as coreXY mechanism, helical or delta-styled 3D printers, are opening up more possibilities for machine features.”



Will 2015 be equally exciting for 3D printing 3D printing is a broad umbrella term and there have been a lot of www.efymag.com



Tech Focus separate developments throughout the field. Broadly speaking, Pai predicts that 2015 will see an explosion of different materials and techniques being used in conventional 3D printing—composites, metals and new polymers. He says, “I also see low-cost SLA technology playing a larger role as prices drop, making it more affordable.” He adds, “The immediate benefit of these developments will be to product designers and developers, having the ability to prototype and test their models with a number of different materials.” Emergence of more unusual applications of 3D printing could be expected in coming years. For instance, food industry is quickly endorsing 3D printing. Datla says, “Two kitchen-ready 3D food printers have already been presented at a trade show. These machines can print sugar, chocolate and candy in any imaginable design.” The next phase would also be to make metal 3D printers more cost-effective. Rodagi says, “3D printing saw a boom when people had access to low-cost thermoplastic 3D printers. Now, imagine the implications of a low-cost metal 3D printer.” Multiple-material printing would be another upcoming area. Datla says, “It will become possible to use a wider range of materials for 3D printing.” Multi-material 3D printers for various requirements of colour, elasticity and strength, and printers for electronics and optics are beginning to appear. He adds, “Combining new materials, nano-scale dimensions and printed electronics, new products with previously unimaginable properties will emerge.” Aakash, founder and CEO, Aha3D Innovations Pvt Ltd, believes that fused filament fabrication (FFF) is firmly established as the most popular 3D-printing technology. He says, “It will continue to grow, largely because of its 24
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Other interesting developments expected to bloom in 3D printing  Many patents in 3D printing have already or will soon expire, which will enable even faster development and proliferation of 3D printers.  The ability to use new printing materials, like carbon fibre and fibreglass, will make composites possible through the 3D-printing route.  4D printing makes it possible for objects in hard-to-reach places, such as underground water pipes, to expand or shrink depending on the water flow, thus avoiding the need to dig to exchange pipes. 4D printing involves 3D-printed items that are designed to change shape after they are produced—smart materials used to create smart structures.  More computer graphics and CAD software will support direct printing from within the software, as easy as printing a text document with your favourite office applications.  The possibility of printing live human organs may reduce/eliminate the requirement of donors. Customised, 3D-printed body parts will be saving peoples’ lives through artificial jawbones, splints for breathing and replacement skull parts, among a range of other uses.  Protection of IP will be a key focus of regulations globally.  The explosion of 3D printing from the workplace into the home will drastically cut down printing costs. —Inputs from Vivekanandhavarma Datla, head-Manufacturing Engineering Solutions, Cyient Ltd



Did you know? 3D printing is moving from prosthetics for humans to animals. Recently, 3D-printed prosthetics enabled a dog, born with deformed legs, to run and walk freely. Designed by 3D systems, these custom-printed prosthetics allow Derby to move faster and quicker like other dogs. 3D systems are about to print the fourth version of his prosthetics as the first version seemed too low. Derby, the dog, with his 3D-printed prosthetics, that allow him to run freely and like any other dog



popularity and push from material innovations.” “Currently, there is a huge gap between FFF and high-end SLS printers in print quality as well as price standard, which has brought new innovative technologies like stick deposition moulding (SDM) with anti-slip mechanism to bridge this gap,” informs Vinay Sharma, director-technical, ni logic Pvt Ltd (ni2designs). SDM gives a more accurate dose control and better precision. He adds, “A combination of such innovative improvisations in low-cost printers with advanced printing software, like Netfabb, can ensure professional-grade prints in the mid segment.” 2015 could also see more com-



mercialisation of 4D printing. This technology will entail numerous applications. Datla shares, “Examples include appliances that can adapt to heat and improve functionality or comfort, childcare products that can react to humidity or temperature, and clothing and footwear that will perform better by sensing the environment.” He adds, “4D printing makes it possible for objects in hardto-reach places, such as underground water pipes, to expand or shrink depending on water flow, thus avoiding the need to dig to exchange pipes.” With advancements in 3D bioprinting, the ability to synthesise and customise living tissue will likely revolutionise the field of medicine and prosthetics. However, Pai says, www.efymag.com



Tech Focus Major contributors to this report



Aakash founder and CEO, Aha3D Innovations Pvt Ltd
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Surendranath Reddy founder and CEO, Redd Robotics and 3D-ing



Professional software for 3D printing During the initial days of the evolution of 3D printing, either open source software for DIY printers or proprietary codes by commercial 3D printers were widely in use. Hence, there was always a dearth and huge demand of professional high-end 3D printing and additive manufacturing software with requisite features, such as model repair, proficient slicing, 2D and 3D nesting of parts in a build volume, support generation, thumbnail rendering, texture and colour support, job optimisation and job queuing. Now the industry is exploring professional software that allows you to make late design changes along with reduced risk of failed builds and wasted material, thereby preventing machine errors and enhancing overall process reliability and efficiency. The wishlist of features is ever demanding and growing, like Cloud services, efficient connect and porting from Microsoft Kinnect, or other sensors and 3D scanners. Currently, netfabb Pro is one of the only popular 3D printing software, which is not only used for Fabbster printer but other commercial printers, like Voxelijet, Rapidshape, and Ultimaker, among others. In 2015, we can anticipate new software entrants with interesting features and improvised functionalities. —Contributed by Vinay Sharma, director-technical, ni logic Pvt Ltd (ni2designs)



Price trends According to Rodagi, a notable change in this arena is the cost and awareness factor. He says, “About five years ago, costs were exorbitant, which was one of the barriers against the use of this technology. Prices of 3D printers will continue to become more user-friendly in the near future.” There are low-cost printers that start from ` 50,000 (or even lesser), which are best used for DIY projects, whereas a professional Stratasys 3D printer starts from ` 650,000. He adds, “3D printers that can print metal are quite expensive today, but their prices should come down in a couple of years at the most.” Although the cost of printers has been decreasing drastically over the past two years (making desktop printers much more affordable), current bottlenecks still exist in print times and the cost of the filament itself, informs Pai. However, he says, “Improved FDM printer designs and the advent of low-cost SLA printing have the potential to greatly improve desktop print speeds. The filament and raw material costs will also see a significant drop as 3D printing gains mainstream adoption.” With the Chinese entering the market with force, prices have continued to move south. Shishodia says, “Prices of entry-level desktop 3D printers start from ` 50,000 and may go up to ` 60,000. Good DIY kits retail from ` 35,000 to ` 40,000.” As more and more players enter the market, prices are further expected to fall. Depending on technology and requirements, one could get an FDM/FFF machine for as low as ` 20,000 to an average higher price of anywhere between ` 400,000 and ` 500,000, informs Reddy. He says, “An SLA/direct light processing (DLP) machine costs anywhere between ` 400,000 and one million. Anything branded from big names, like 3D systems or Stratasys, is competitively very expensive.”



“These advancements could also give rise to a number of moral issues, which will need to be resolved as they arise. Either way, the next few years promise to be interesting.” 26
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3D hubs and print shops can be expected to open everywhere, from primary schools to homes to industrial houses. “3D printers will become extremely versatile machines to be



Vinay Sharma director-technical, ni logic Pvt Ltd (ni2designs)



Vivekanandhavarma Vishesh Datla Shishodia head-Manufacturing co-founder, Engineering www.3dprintronics.com Solutions, Cyient Ltd



used in all walks of life. Further, networked 3D printers may enable users to detect and better utilise spare capacity,” says Datla.



3D printers are the next big thing The impact of 3D printing on technology and everyday life will be unprecedented. “The remarkable possibility of widespread domestic use of this technology has tremendous potential to change the way goods are obtained, designed and innovated,” says Datla. Technically, a patent expired in January 2013, which unlocked a high-resolution 3D-printing technique using light/laser, informs Reddy. (A patent is usually valid for 20 years and, after expiry, it becomes open source and free for access to anyone.) Many patents in 3D printing have already expired, or will soon expire, and this will enable even faster development and proliferation of 3D printers. 3D printers are the next big thing in the field of technology, feels Shishodia. He says, “The day is not far when we will all have a 3D printer on our desktops, as we have normal printers.” Reddy too feels that a 3D printer would be in every home, like a computer, within the next ten years. Aakash shares, “General acceptance of 3D printing, along with its limitations, has found a place in the minds of consumers.” It can be comparable to the acceptance and popularity of dot-matrix printers. He adds, “Digital manufacturing will only get bigger in the future.”  www.efymag.com



Tech Focus



Amazing Advances in 3D Printing And the Cause for Concern



W Janani Gopalakrishnan Vikram is a technicallyqualified freelance writer, editor and hands-on mom based in Chennai



ith a simple Google search, you can read about dozens of revolutionary developments in three-dimensional (3D) printing. You can read about how it has given wings to do-it-yourself (DIY) enthusiasts, how everybody is a maker today, how nutritious food can be 3D-printed in the shapes of cartoon characters to make it more attractive to kids, how an injured Winnipeg pooch called Oreo was made to run again using a 3D-printed knee cap, how a motorcycle accident survivor got a new 3D-printed face, how meat can be 3D-printed, and much more. Let us look at five developments, which are certainly not as sensational as the ones you will find on your first Internet search, but are definitely very significant for the community.



Medicines, ready in a jiffy



Three-armed delta machine in action for 3D printing (Courtesy: WASP)



Remember the days of yore, when doctors used to have various compounds ready in their clinic, and when patients came to them, they were given a mixture of relevant medicines, dutifully mixed by a compounder. For reasons of hygiene, absence of standards and the conveni-



ence of carry-along pills, the practice died down, especially in urban areas. Now, 3D printing seems ready to revive that concept, albeit in a more sophisticated way. A team of scientists headed by Dr Mohamed Albed Alhnan, School of Pharmacy and Biomedical Sciences, University of Central Lancashire, Preston, UK, has unveiled a way of 3D-printing low-cost, personalised medicines. The basis for this innovation is a newly-developed drug-polymer filament system that can be used as the ink of a 3D printer. This can be used by doctors to print custom medicines in appropriate tablet sizes and weights. Doctors can control the dosage and form factors using simple software. The team plans to bring the technology to hospitals and pharmaceutical firms within the next five years and to general public within the decade. They believe that this can greatly reduce the cost of manufacturing customised medicines for individuals and also help doctors treat ailments in a more personalised fashion. It will enable doctors to treat tough conditions using a trial-and-error approach and taper medication more systematically. As time goes by, installing networked medicine printers at the homes of chronic patients can help doctors dole out customised individual doses. Of course, a lot of standards and regulations will have to be in place before such medicine printers become available in the market, to safeguard patients and to instil best practices.



Dwellings for the homeless In last year’s technology focus on 3D printing (June 2014 issue), we looked at Kamermaker, a 3D-printing pavilion that can print segments of a room at one shot, making it easy to 28
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Tech Focus build and re-build homes till these perfectly match the requirements of the owner. Quite a few 3D printers are available now for architectural and construction applications. However, a machine revealed at Maker Faire held in October 2014 in Rome stands out. The three-armed delta machine showcased by an Italian company, called World’s Advanced Saving Project (WASP), can be carried as a kit and easily assembled on-site in just two hours. The huge, but portable, machine is held together mainly with heavy-duty ratchet straps. Once filled with native mud and fibre, the machine starts its home-making job. Critics at Maker Faire lauded the machine, as it stood out from its predecessors that require custom building materials for 3D printing. Extruders of WASP machine, on the other hand, can work with native materials like clay, which makes them handier in building homes for the homeless in impoverished nations. Sometime in 2015, WASP might start its work in Sardinia, building homes of mud reinforced with wool. The machine can be easily carried from one place to another to build more homes of treated mud. WASP is also exploring if the machine can be used to 3D-print bone implants with ceramics like hydroxylapatite, bio-glass and aluminium oxide. The company is constantly researching the use of native materials, and has apparently developed a clay filament with the precision and control of plastic materials. Their latest 3D printer is capable of printing clay using a 0.35mm nozzle, almost equalling the precision and control of commercial fused deposition modelling (FDM) based plastic extruding 3D printers.



Getting some help from the Sun A machine that can build homes in remote villages sounds nice. But, isn’t power a problem in such places? How can the machine have a steady 30
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supply of current to do its job? Its developers can perhaps take a clue from another technology developed independently, elsewhere, by 3D-printing-thought-leader Joshua Pearce. Pearce, who is well-versed in 3D printing and solar technologies, is known for developing open source, low-cost 3D printers. Recently, he added two more solutions, both open source and solar-powered, to his useful repertoire. The first scheme comprises an array of solar photovoltaic panels and a stand-alone printer. It is quite cost-efficient and can make very good models, but is more appropriate for schools and businesses as it is not very portable. It can be stationed at a sunny yard and used effectively. The second solar-powered solution is more portable. It uses a RepRap printer, which is small enough to fit in a suitcase but has a lesser capacity than the previous option. It can be taken by social workers to backward communities to make essential stuff needed by them. Since it is a RepRap, it can even be used to make another RepRap or print parts to make a larger 3D printer.



Quasi-crystals make a strong entry As more and more industries, ranging from aerospace to healthcare, resort to 3D printing to manufacture equipment, it becomes important to have lighter materials with stronger functional properties. Researchers at University of Lorraine in France say that new composite materials developed with the help of quasi-crystals, a type of complex metal alloy (CMA) with crystal-like properties, can meet that demand. CMAs have very desirable properties like low friction, corrosionresistance and durability. However, being brittle, it is difficult to use them as the main bulk material. The team at Lorraine suggests that instead these can be used as www.efymag.com



Tech Focus reinforcement particles or coating material. Hand-in-hand with metals, CMAs can be used to 3D-print light-weight parts with mechanical properties similar to heavier steelbrass counterparts used in the industry. Likewise, quasi-crystals can also be used to reinforce polymer matrix composites used in 3D printing. Such materials, which offer great strength at a lower density, would be very useful in industries like automotive, aerospace and healthcare. In fact, functional parts using such alloys are already commercially used in pipes and intake manifolds used around car engines. The team is now working on developing functional parts for certain healthcare applications.



Quantum-dot LEDs light up 3D printing In the previous example, we saw how combining metals and metal alloys for 3D printing resulted in great advantages. There are several such attempts being made across the world to improve the versatility of 3D printing by seamlessly integrating diverse materials into the process. One such attempt, by a team at Princeton University led by Prof. Michael McAlpine, is very promising. By seamlessly interweaving five materials, they have 3D-printed a 2×2×2 cube of encapsulated light emitting diodes (LEDs). All components of the cube, including the electronics and connectors, were 3D-printed using a custom-made 3D printer. The bottom layer of each quantum-dot LED has silver nanoparticles. The next two are polymer layers that push electrical current up to the top layer. On the top, a simple gallium-indium layer is used to direct electrons away from the LED. The printer starts building the LED cube, one layer after the other, from the bottom up. The significant thing to note is that each layer is 32
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Prof. Michael McAlpine is leading a research team that uses 3D printing to create complex electronics devices such as this LED, which is printed on curved glass (Courtesy: www.princeton.edu)



of a different material, a feat which today’s commercial printers are incapable of. The McAlpine research group at Princeton is focused on 3D printing bionic nano-materials. They convey on their website, and in research papers, that by interweaving biology and nano-materials, one could create bionic devices with unique dimensions, properties and functionalities. In the beginning, this could help in research, but over time it could enable healing and rehabilitation too. The group also hopes to make some headway into printing transistors.



When homes become factories… 3D-printing gurus, leading companies and DIYers are able to build an unimaginably-large array of 3D-printed things, from prosthetics and living tissues, to food, arms and ammunition. Basically, man is becoming a creator. Unfortunately, whenever technological power spirals, regard for nature nosedives. The power of creation vested in the hands of common men can lead to a slow, steady but significant abuse of nature. Take transportation as a simple example. As long as people were using the few, but controlled,



public transport options, pollution was within control. When individuals started using their own vehicles, the problem got out of control. The case with 3D printing could be similar. In an Op-Ed in LiveScience, an academician recalls seeing a pile of 3D-printed plastic parts outside a lab—several iterations of a print job rejected by a student before hitting bull’s eye. That, in simple terms, is a bane of 3D printing. Plastic is never good news, and the hard truth is that, although biodegradable 3D-printing materials are available, most people would still be using plastic for a long time to come. 3D printers also guzzle a lot of energy. Bingo, another environmental threat. Basically, 3D-printing will bring environmental problems associated with large manufacturing houses to people’s homes, albeit on a less dangerous scale. However, more instances of a small problem can be as hazardous in the long run. Will somebody please find a way to avert the upcoming trouble or compensate for it by 3D printing dense woods of living, growing trees full of the juiciest fruits and the most fragrant blossoms, where animals roam free and wild, and the trumpet of the majestic elephant rises up to the skies?  www.efymag.com



Security



Emerging Radar Technology: Real-Time Through-the-Wall Surveillance



I



now being used by law-enforcement agencies as costs have become more affordable.



What is TWS There are usually two types of devices that use this technology—portable hand-held devices that alert officers to the presence of an individual behind doors or walls, and portable, computer based devices that can help bigger security teams to visualise events during hostage situations. Electromagnetic waves within the lower GHz range can penetrate most building materials, allowing for the detection of hidden targets. Every person or object can reflect an electromagnetic wave, which can be registered by the radar receiver. The challenge is to distinguish between wanted (living persons) and unwanted objects (rubble or interiors of a room). So, how does the device identify the presence of a human if there is no movement? A living being is always connected with some movements, like breathing, even when asleep or stationary. Breathing causes minor variations in the body’s shape, which can be determined by the radar. The radar is able to pinpoint and track people’s movement behind a wall in real-time with down-range versus cross-range image of all targets. For recognition of static objects, radar imaging must be performed, which requires scanning and sophisticated data processing. Courtesy: http://defensology.com



Sarath Mohan K.T. is project manager at Mistral Solutions Pvt Ltd



magine hostages being taken by terrorists in a large building with all modes of communication shut-off. Rescuers are ready to deploy, but cannot because they do not know where the hostages are inside the building. They now have to spend a considerable amount of precious time trying to locate the hostages. But, what if they could see through the walls? Through-the-wall surveillance (TWS) technology is an emerging technology that allows the user to see through obstacles, such as concrete walls, doors and other visually-opaque materials. Though initially developed for military use, it is



How TWS works
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Security How TWS works The radar uses a frequency-modulated continuous wave (FMCW) radar architecture operating at 1-4GHz band, with good range resolution of 5cm due to its high-bandwidth chirp. A narrow-band, spatial-frequency filter provides a range gate that eliminates the wall from the image, facilitating maximum receiver dynamic range to be applied to the target scene behind the wall. A time division multiplexed (TDM), multiple-input multiple-output (MIMO) array provides a low-cost, least-complicated solution to a fully-populated antenna aperture capable of nearfield imaging. To achieve 16-frames-per-second video-frame-rate imaging, a datapipeline and streamlined imaging algorithm is developed. Coherent frame-to-frame processing rejects stationary clutter, revealing the location of moving targets. Maximum expected range through a solid concrete wall is 20 metres.
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Advantages of through-wall radar technology



Current limitations of TWS technology



1. The system enables quick tactical decision making in urban operations. 2. It allows rapid determination of the presence and location of multiple people behind walls. 3. Both static and moving objects can be displayed simultaneously. This helps when the user needs to understand the layout of the place to plan for informed and effective operations. 4. The system can sense through many type of walls including cement, dry wall, brick, plaster and reinforced concrete. 5. The system supports remote display over secure Wi-Fi protocol, which makes it convenient for several users to access the information simultaneously for tactical operation. 6. The system is portable, lightweight and can withstand up to three hours of continuous preparation.



1. Buildings that have solid metal walls or insulation with foil backing are a problem for radar based TWS devices. 2. Most technologies provide a lower-resolution image as compared to normal video images. Sometimes, it gets difficult to differentiate between items that are displayed on the screen, for example, distinguishing between a mobile phone and a handheld pistol. 3. A full-fledged system that offers actual video identifying moving people, static objects and room structure is very expensive. TWS technology is continuously evolving and improving. With improving capabilities, lowered costs and increasing availability of TWS technology, it will be easier to save lives by reducing the risk to lawenforcement officers in tactical situations so that officers can make quicker, smarter, life-saving decisions. 
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Part 2 of 3



Towards an Extra Layer of Security: Activating Two-Factor Authentication



I Hari Om Prakash is working as a scientist at Systems Engineering Group, ADRIN, Department of Space



n the first part of this article, last month, we learnt what two-factor authentication (TFA) is and its three types. Now, let us see how we can activate TFA for various websites and applications. As secure as TFA is, unfortunately till date, you cannot use it everywhere on the web. However, most websites have recently implemented it, especially bankingsector websites, Gmail, Facebook, Twitter, Dropbox, Microsoft products like XBox Live, OneDrive, Yahoo! Mail, Amazon web services, WordPress, DreamHost, LastPass, and many more.



stored in the customers’ iTunes and Apple Store accounts. Apple’s web services do not distribute tokens. Instead, they send pass codes (typically as SMSes) to users’ registered mobile phone numbers. Optional TFA sends the pass code to an iOS device (iPhone or iPad) via Find My iPhone app’s notification feature. Fig. 10 shows how



Apple In March 2013, Apple offered a consumeroriented two-step authentication service to help customers secure their Apple IDs against hacking. This new feature disallows unauthorised changes to iCloud or iTunes accounts. It also disallows hackers, who steal Apple IDs, from purchasing digital content or hardware using Fig. 10: Two-step verification for an Apple ID (Credit: Apple) credit card details



Fig. 11.2: Step 1 in two-step verification for a Google account (Credit: Google/Gmail)



2-step verification



Fig. 11.1: Two-step verification for a Google account (Credit: Google/Gmail)
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Fig. 11.3: Step 2 in two-step verification for a Google account (Credit: Google/Gmail) www.efymag.com



Security cessfully entered the user name and password in the first level. To make sure that it is the same user who entered the first credentials, Twitter sends a six-digit pass code via an SMS to the user’s mobile phone. This feature can be activated from the user’s Account Settings page, where he or she can check the box for Require A Verification Code When I Sign-Up. The user then needs to enter his or her mobile phone number to use TFA (Figs 12.1 and 12.2).



Facebook TFA for Facebook can be activated under Settings to protect an account (Fig. 13). If a user has activated TFA successfully, Facebook sends a onetime pass code to his or her mobile phone. By entering the pass code, the user can prove that it is really he or she who is trying to log-in.



Fig. 12.1: Two-step authentication for a Twitter account (Credit: Twitter)



Fig. 12.2: Twitter sends a one-time password to the user’s mobile number (Credit: Twitter)



you can enable TFA for Apple accounts— a screenshot from Apple’s TFA tutorial (Apple now offers optional TFA to lockdown iTunes, iCloud and Apple Store accounts).



Google/Gmail Most users have a lot of data stored in their Google accounts, such as Gmail and Google drive, and it is obvious that they would definitely want to secure it by turning on TFA. Figs 11.1 through 11.3 show how to activate TFA for Google accounts.



Twitter In May 2013, Twitter introduced TFA to protect user accounts with a more sophisticated log-in system—a new loginverification feature where a user has to enter a six-digit pass code, in addition to the standard password. This pass code (second level) is used Fig. 14.1: Activation of TFA for Microsoft’s online services: Outlook, after a user has sucSkype and Xbox (Credit: Microsoft) Fig. 13: Two-step authentication for a Facebook account (Credit: Facebook)
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Microsoft Microsoft has already added the option of TFA across its many online services, such as Windows 8/RT, Outlook, Skype, OneDrive, Windows phone and Xbox 360/Xbox LIVE. A user can enable this feature at https://account.live.com/proofs/ Manage. After enabling this service, Microsoft stops millions of fraud attempts every day. Fig. 14.1 shows how to activate TFA for Microsoft accounts. There are two ways in which TFA can rear its head—a security code or an app password. If a user has enabled TFA, after logging-in with Microsoft account credentials (user name and password), you might be prompted to enter a security code or an app password. A security code is needed if a user is using a trusted PC to sign-in to Windows 8 with a Microsoft account. Microsoft will send an SMS that contains the pass code to the user’s mobile phone (Fig. 14.2). You must enter this pass code on the website or in Windows. An app password is needed for those apps or devices that do not work with the security code system. www.efymag.com



Security Fig. 14.4. Just click on Create A New App Password under App password. When you do that, you will be provided with an app password that you can type (or copy and paste) into the application. Microsoft provides a mobile app called Authenticator that can generate these codes even where there is no network coverage (offline mode). In the Authenticator app on a Windows phone, click on Add (+)



Fig. 14.2: Security code received on Windows phone (Credit: Microsoft/Windows Phone)



Fig. 14.3: E-mail client Microsoft Outlook (Credit: Microsoft Outlook)



For example, for Microsoft Outlook 2013 (Fig. 14.3), if you had previously configured Outlook for Hotmail or Outlook.com and then configured the underlying Microsoft account, the next time you use the application, you will be prompted to enter your credentials again. And you will need an app password because your normal password will not work. You can get an app pass code in the security info section (https:// account.live.com/ proofs/Manage) on Microsoft account manage ment website (https://account.live. com/) as shown in



Fig. 14.4: Activating TFA for a Microsoft account (Credit: Microsoft)
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Fig. 14.6: Logging into the account with a secret key (Credit: Microsoft)



Fig. 14.5: Pairing an authenticator app with a Microsoft account (Credit: Microsoft) www.efymag.com



Security



Fig. 15: Enabling two-step verification for a Dropbox account (Credit: Dropbox)



Fig. 16: Enabling two-step verification for a Yahoo! account (Credit: Yahoo!)



Fig. 17: Enabling two-step verification for an Amazon account (Credit: Amazon)



App to add your account. Then, click Scan. The app will quickly scan the QR code, which is shown at step 3 in Fig. 14.5. Now, click Pair to complete the process. The app will generate a new pass code automatically after every 30 seconds. If you ever need to use a code to sign-in to your Microsoft account and the phone is offline, you can use this app to get the code.



Dropbox Dropbox is a great source for storing data and sharing information across the Internet. An extra layer of security can be activated in Dropbox security settings, where a user has to register his or her mobile phone number to do so (Fig. 15).



Yahoo!



Fig. 18.1: Two-step verification for a WordPress account (Credit: WordPress)



Most of the popular mail websites, such as Yahoo! and Gmail, have already inte-



grated TFA for accessing user accounts and their mailboxes. You can enable
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TFA in Yahoo! Mail by simply selecting Check This Box To Turn-On The Second www.efymag.com



Security Table II



Some Web Services That Use Two-Factor Authentication Web service 



TFA name



Microsoft 



Two-factor verification/Authenticator



Apple 



Two-factor verification



Amazon web services AWS multi-factor authentication



Fig. 18.2: Two-step verification for a WordPress account (Credit: WordPress)



Sign-In Verification as shown in Fig. 16. Once this is done, you can register your mobile phone number to get further pass codes from Yahoo! during the login process.



Amazon web services If you use Amazon’s web services, such as Amazon S3 or Glacier storage, you can protect your accounts by enabling TFA via Google’s Authentica-



www.efymag.com



Dropbox 



Two-factor verification



Facebook 



Login approvals



Twitter 



Login approvals



Google 



Two-step verification/Google Authenticator



Microsoft/Hotmail 



Microsoft account security code



PayPal/eBay 



Security key



tor app for Android, iOS, Windows Phone and BlackBerry (Fig. 17). This app can be downloaded on a mobile to access Amazon services securely.



WordPress If you are a blogger and do not want anyone getting unauthorised access to your account, the WordPress blogger website provides an extra layer of security. It also supports Google



Authenticator app for Android, iOS, Windows Phone and BlackBerry. This feature can be activated in WordPress account settings as shown in Figs. 18.1 and 18.2. In the concluding part of this article, next month, we will see how much does TFA cost, with an exhaustive list of the various tokens/services available. To be concluded next month



Electronics For You | February 2015



45



LED lighting



Implementing Capacitive-Touch Interfaces in Low-Cost LED Lighting Designs



I Keith Curtis is technical staff engineer at Microchip Technology Inc.



n recent months, there has been a move to integrate capacitive-touch and capacitive-proximity user interfaces (UIs) into lighting applications. The simplicity of the UI, the ability to use irregularly-shaped sensors and the ability to seal the UI is advantageous for creating pleasing and low-maintenance LED interfaces. Unfortunately, differences in technology and techniques between lighting and touch-sensing can create conflicting design goals, particularly in the cost-constrained arena of architectural lighting. Let us see how we can bridge this gap.



Getting started with capacitive touch Let us start with a basic overview of capacitive touch. A capacitor is essentially two conductors separated by an insulator. Depending upon the type of insulator, the area of conductors and the distance between these, the capacitor will have more or less capacitance. The following equation shows the basic relationship between various factors. C represents capacitance of the capacitor and A represents area of the overlap between the two conductors, the two physical constants ε0 and εR represent permittivity of free space (ε0) and rela46
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tive permittivity (εR) of the insulating material, and D represents distance between the conductors. C=



ε0 εR A D



While the space between the plates usually contributes majority of the capacitance, there are also electric field lines connecting opposite sides of the capacitor that contribute to the capacitance of the capacitor. See Fig. 1 for an example plot of the electric field lines for a typical two-plate capacitor. In a capacitive-touch system, it is the electric field lines that project out from the capacitive, rather than the lines



Fig. 1: An example plot of the electric field lines for a two-plate capacitor www.efymag.com



LED lighting between conductors, that touch sensors utilise to detect a touch.



How it works Human beings, and in fact the majority of carbon based life, are composed of a variety of chemical compounds mixed with a large quantity of water. Water is a fluid composed of electrically-polarised molecules, which means, an electric field can polarise molecules in water very easily. As a result, water based and carbon based life have a very high relative permittivity (εR>60), so there is a very pronounced effect on electric fields. That is what allows the usage of capacitivetouch interfaces (Fig. 2). Typically, human beings show up as an increase in the capacitance of a sensor. So, all we need for a capacitive-touch or capacitive-proximity interface is a method for measuring the capacitance of the sensor to a sufficient resolution and a conductive sensor pad. (Note: The other conductor of the sensor is typically the electrical ground of the circuit, and the actual conductor is the ground of the circuit. For line-operated systems, this ground is typically earth-ground. So, line-operated systems actually enjoy greater touch sensitivity because we are in close proximity to a lot of earth.)



The challenge So, all we need is a means to measure capacitance, right? Well, in a perfect world, yes! Unfortunately, we live in an imperfect and somewhat noisy world, so we actually have to add a few qualifiers to that statement. What we actually need is a method for measuring capacitance that is both low-impedance and has low-susceptibility to noise. The low-impedance part prevents external electric fields (conducted noise) from affecting the capacitance measurement, and the low-susceptibility to noise prevents external RFI (radiated noise) from affecting the capacitance measurement. Conducted noise. If the capacitance-measurement system has high levels of conducted, common-mode www.efymag.com



a pathway for the noise, and we dither the timing of the sample to prevent a beat frequency between the sample rate and the radiated noise. Actual mechanics of the conversion process also determine the susceptibility of the system to radiated noise, so some conversion methods will be better suited to the rejection of radiated noise.



Other challenges All these techniques help reduce the amount of noise coupled into capacitance Fig. 2: An example plot of the electric field lines disturbed by high εR material conversion. However, no matter how carefully we noise on its power supply, it will make the conversion, some noise will look like noise is being injected into sneak through in the sample. In addithe touch-sensor. Remember that tion, the amount of shift we see due the circuit cannot tell the difference to a touch, and particularly proximity between it moving up and down detection, is quite small. electrically, and the sensor being To handle the noise that does come drug up and down electrically. So, through and to improve sensitivity, conducted noise looks to the circuit we take multiple samples and average like noise on the sensor. By using a the results together. This increases the low-impedance measurement system, amount of shift we see due to a touch, we reduce the effects of conducted helps average out the noise and actunoise by dragging water molecules of ally limits the rate of change in the the user up and down in time with measured value. After all, the speed circuit-ground, and limit the effect of of a user’s touch is significantly lower the ambient-ground pulling on our than the typical frequency of noise in sensor through the user. the system, so we can live with a sysRemoving external noise. To sub- tem that has a slower response time if tract out the external noise, we typi- it helps to cancel out the noise. cally use a differential-measurement Another useful function is to incormethod, if possible. While it would porate a slew-rate limiter on the data. be great if we could tap into the user’s Basically, this function looks at each ground for this function—it is general- new sample; if the sample is above ly problematic to connect to the user’s average, the average is increased by ground. So, instead, we try to do two 1-5, and if it is less, the average is demeasurements, one with a positive creased by a similar amount. This precharge on the sensor and one with a vents large noise spikes from dragging negative charge. When we subtract our average up and down, while still the two, we get an approximation of a passing slower changes in the samples. differential measurement that is good Together, these functions allow a cafor most low-frequency noise. pacitive-touch system to operate, even Limiting radiated noise. To limit in noisy environments. It turns out, that the effects of radiated noise, we do is exactly the environment in which two things—we limit the amount of lighting systems have to be able to surtime that the sensor is connected to vive. After all, lighting systems typically the conversion circuitry, providing share power with some prolific noise Electronics For You | February 2015
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LED lighting sources, including HVACs, computer systems, inductive loads (motors and pumps) and other lighting systems, which all put out plenty of conducted noise. On top of all this, we also live in a wireless world, which includes mobile phones, Wi-Fi and broadcast radios/televisions. So, any lighting system that wants to include capacitive touch, and especially proximity interfaces, will require capacitive systems that can operate in the presence of both radiated and conducted noise sources. Fortunately, most capacitive-touch systems currently on the market can tolerate noise levels that are typically encountered in home and office environments. As designers, we just have to make sure we verify that the prefabricated capacitive-touch system is rated for the level of noise we are likely to encounter.



Implementing this into the interface Now that we have a noise-resistant capacitive touch/proximity system, how can we use it for our interface? Well, in the simplest system, we just have to turn the lighting on and off. However, most higher-end systems are also going to need dimming, so we really need an interface with some level of gesture-recognition. Further, because handing out a users’ manual with a light switch is impractical, gestures used will have to be intuitive for the user. Finally, whatever system we use, it has to be reasonably immune to false triggering. The main requirements are: 1. Simple and intuitive method for turning lights on and off 2. Simple and intuitive method for dimming the lights 3. Reasonable immunity to false triggering 4. Minimal power consumption when not in use 5. Low material cost From requirements one and two, we know we will probably need some kind of legend explaining the operation of the interface. Given that we are 48
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also talking about lighting control, our legend will either have to glow in the dark or have some kind of tactile information. From requirement three, we know we cannot just toggle the light on and off when a user passes in proximity to the switch. Requirements four and five indicate that we will have to limit both power and cost. Fortunately, most modern microcontrollers can operate on very little power. These also have all necessary peripheral functions required for both lighting control and capacitive touch. Therefore, given all these requirements, a reasonable interface would use capacitive proximity to turn on the backlighting for the button legends and a basic buttons-and-slider interface for turning the lights on and off, and dimming. All necessary functions to implement the design should be available in a variety of single-chip microcontrollers, and the necessary capacitive UI software should be readily available from the microcontroller manufacturer. The proximity sensor on the button legends allows the user to find the switch and turn on the legends, even in the dark. The lighted legends provide him or her with basic instructions for the use of the system. If we also add a software lockout on the button-and-slider controls, such that these cannot be activated within two to three seconds of initial proximity detection, this should prevent the accidental setting change if the user brushes past the interface. We also minimised power and cost, because we can use a less expensive power supply to only supply the energy for backlighting the legend for the 10-20 seconds the user will need to set the lighting level. Our interface also minimises cost because the capacitive proximity and touchsensor design can be implemented using a low-cost printed-film sensor. Now, some may ask, why not make the complete interface capacitive-proximity based? For example: 1. If the user moves his or her



hand from left to right, this could turn the light on, and right to left to turn it off. 2. Moving the hand up/down past the sensor could control dimming of the light. While this is possible with the technology currently available, the question becomes how does it affect user experience? How will the user find the interface in the dark without potentially turning the lights on at full brightness? What happens if the user brushes past the sensor and turns off the lights? Or, what happens when the family dog brushes its tail past the sensor? While these may sound somewhat contrived, the designer does have to keep in mind that capacitive touch is susceptible to this kind of environmental noise, and should consider how sensitivity of a capacitive-proximity system can affect operation. It is also possible to handle problems in this kind of system using a more robust gesture-recognition system. However, processing requirements for implementing even a simple two-to-three gesture patternrecognition system are typically beyond the capability of small, low-cost microcontrollers. So there is a cost trade-off to be considered.



Some things to keep in mind Capacitive proximity and capacitive touch are exciting new technologies, but the designer must remember that these bring not only new freedom in design but also new challenges that have to be considered when designing a UI. Noise-susceptibility, both electrical and environmental, as well as complexity of the UI experience, has to be considered in design. Remember, it is not just a case of substituting one switch for another. Instead, it is a completely new technology with its own set of advantages and challenges. After all, the novelty of a new interface fades quickly if it is difficult to use and is susceptible to new factors from which the previous system was immune.  www.efymag.com
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An Introduction to Fault-Tolerant Embedded Systems
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e all use electronic systems in our day-to-day life. Many times we have seen that when systems fail, things get difficult. Consequences can be serious if failure happens in a critical function. For example, imagine you are travelling in an aircraft and the main controller controlling the aircraft fails. When applications that involve safety of our lives fail, how we handle them becomes critical. Reliable systems are designed based on the data collected about the failure of the components used in the system. Reliability is a figure that can be predicted based on certain parameters for every system. Essentially, reliability is just a predicted number based on probability and does not let the system work in case of failure. A fault-tolerant (FT) system, on the other hand, will work even if there is a single or multiple faults (based on design) in the system. Another critical aspect that we need to remember is how fault-tolerance is
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implemented. Let us take the example of a telephone exchange. If there is a problem in the phone line or line interface in the exchange, the fault can be rectified only when we replace the faulty part with a good one. However, if the controller controlling the exchange fails, this not only affects the user but also leads to revenue loss as all metering information for on-going calls will be lost. So, most service providers expect exchange controllers, and not the subscriber interface, to be fault-tolerant. There are certain applications like aircraft controls and nuclear-plant controls that are critical and failure can be life-threatening. For these systems, faulttolerance will be implemented based on the criticality of the situation. Let us discuss how FT systems are designed for non-lifethreatening applications. The philosophy of design is very similar for both non-critical and critical systems in handling fault-tolerance. Based on this understanding, we can define FT systems as systems that ensure continued execution
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Embedded of the intended function in case of fault by implementing a combination of hardware and software solutions.



Basics of embedded systems Fig. 1 shows the block diagram of a conventional embedded system. As you can see, all components/peripherals are tightly-coupled around a CPU into a single entity. This entity can either be a printed circuit board (PCB) or a single chip [also known as system on chip (SoC)]. Typically, FT systems have critical functional components of the system duplicated (in complex and mission-critical applications, there will be multiple units). Most commonly used mechanism is the duplication of the CPU.



Fault-tolerant system architecture characteristics By definition, an FT system is a system that continues to function the way it is designed even in the event of component failure. The basics are: 1. Any fault that has an impact on human life or revenue is handled by FT systems. However, the level and intensity of fault-tolerance varies with criticality of applications. For example, in a telephone exchange, when a controller fails and the system is not fault-tolerant, all subscribers connected to the exchange suffer, leading to customer dissatisfaction as well as loss of revenue due to the loss of data. So, most controllers in a telephone exchange are faulttolerant. Whereas, if a subscriber line or the interface connecting to the exchange fails, only that subscriber is affected. In applications in nuclear plant systems and avionics, implementation of fault-tolerance is based on the criticality of the function. 2. Fault-tolerance is implemented as a combination of hardware and software in the system. 3. Non-life-threatening FT systems are designed to handle single faults, at any given time. Technically, handling multiple faults is feasible but the cost and complexity of the 52
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system is directly proportional to the number of faults concurrently handled. Higher the number of faults handled, more expensive and complex the system will be. In this article we will discuss FT systems that handle only single faults. However, the philosophy of design for multiple faults is the same as single faults, barring the complexity of the design.



Understanding fault-tolerant architecture



made so that PSUs share the load equally, and when one of them fails, the other takes 100 per cent of the load. This mode is known as loadsharing mode. Since PSUs in loadsharing mode are loaded only to half their capacities. This approach needs a current-sharing feature in the power supply, which makes the PSU design complex. But there is no restriction on the number of PSUs that can be added. In telecom applications, some core systems tend to have three PSUs in the current-sharing mode so that PSUs are not loaded more than 60 per cent of their capacities to ensure reliable working. To implement a duplicated PSU FT system, some system features need to be incorporated, such as: 1. In hot-stand-by mode or current-sharing mode, the main system should be intimated about the failure through hardware signal so that the system raises an alarm and the faulty system can be repaired. 2. When the system runs in hotstand-by mode, the main system needs to periodically switch the PSU so that both PSUs are tested continuously. 3. In both cases, the system should have the option of PSU hotplug-in. This ensures smooth running



Fault-tolerant architectures are classified into three major categories. 1. Duplication of frequently failing units (typically, power supply units) 2. Duplication of CPUs 3. CON-MON architecture (not a full-fledged FT system) In all these systems, we need to keep in mind that the solution is a combination of hardware and software. Let us look at each of these in detail. Duplication of power supply units (PSUs). The simplest part of FT architecture is designing a system with duplicated power supplies. This approach works in systems where power densities are high and PSUs fail frequently because of heavy load. This architecture is easy to implement as it does not call for big design PSU changes in the main system. Fig. 2 shows the FT architecture CPU of duplicated PSUs. In this architecture, when one PSU Digital I/O Analog I/O Display fails, the other takes over. This means Fig. 1: Block diagram of a conventional embedded system that, despite two PSUs being present, PSU #0 PSU #1 only one will take the full load, stressing the active PSU. This mode is also CPU known as hot-standby mode. So, to improve Digital I/O Analog I/O Display the architecture, modifications are Fig. 2: FT architecture of duplicated PSUs
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Embedded speed serial or parallel link between two CPUs. Fig. 3 shows how duplicated CPU based FT systems are implemented. When an FT system based on duplicated CPUs is implemented, the following three aspects need to be understood well: 1. Time taken for the good CPU to take over from the faulty one (known as switch-over time) 2. Consistency of system data and user data between the two CPUs (data integrity) 3. Interface to the common control element by the two CPUs (redundant CPU bus interface) 4. Built-in diagnostics to identify WD from Copy #0 to Copy #1 and isolate probWD from Copy #1 to Copy #0 lems in the system periodically (builtInterlink Copy #0 Copy #1 in self-test) Between Copies CPU CPU As we can see, duplicated CPUs Input from Copy #0 Input from Copy #1 work as a combination of hardware Digital I/O Analog I/O Display and software eleCommon non-duplicated user Interface ments. Let us see Fig. 3: How duplicated CPU based FT systems are implemented how the system is of the main system when a new PSU is introduced. Duplicated control unit based FT systems. When the system has to be completely fault-tolerant, duplication beyond the PSU is needed as other faults may still cause problems despite having duplicated PSUs in place. In the duplicated controller architecture, CPUs are duplicated so that, if one CPU or associated logic fails, the other CPU takes over. Duplicated CPU based FT systems are based on a combination of hardware and software. The FT mechanism works on two essential features that the processors have—watchdog timer and high-
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Fig. 4: Sequence of events



Watchdog timer Watchdog timer (WDT), sometimes called a watchdog, is an electronic timer that is used to detect and recover from CPU malfunctions. During normal operation, the CPU regularly restarts the WDT to prevent it from elapsing or timing-out. If, due to a hardware fault or program error the processor fails to restart the watchdog, the timer will elapse and generate a time-out signal or an interrupt to initiate corrective action.
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implemented to help us understand the FT operation well. Duplicated CPU based system uses two CPU circuit boards (which are identical) with two types of interconnections between them. Each CPU has a signal called watchdog out (WD OUT) and watchdog in (WD IN), and high-speed interlink in (HSILNK-IN) and high-speed interlink out (HS-ILNK-OUT). Since the system has only duplicated controllers, these are connected to common functions that they control (Fig. 3). These common functions receive control and data from both CPUs. Hence, the common function should have the facility to be controlled by either CPU. Also, if an FT system has to be implemented, it has to be done from the concept phase covering both hardware and software. How a duplicated CPU FT system works. When the system starts, both CPUs are good and either of them can control the system. This is implemented by a hardware based dice mechanism, which is similar to a coin-toss function. At the start, the dice circuit will randomly make one CPU active. Typically, in a duplicated CPU FT system, CPUs are called copy #0 and copy #1. So, at the start itself, one of them is actively controlling the system. Both CPUs will be punching the watchdog, so that no time-out occurs. At the same time, the system software through the high-speed interlinks updates all critical data on a run-time basis, so that both CPUs are in identical states. This mode is called duplex mode. When the active copy develops a fault (Fig. 4), it fails to punch the watchdog and a time-out occurs. This triggers a signal to the other copy, which straightaway takes control of the system and raises an alarm, indicating that the CPU switch-over has happened. This mode is called simplex mode. In the meanwhile, the faulty CPU with a watchdog timer restarts and runs self-diagnostics to idenElectronics For You | February 2015
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Fig. 5: All RTOSs/RTKs have a hardwareabstraction layer (HAL) between the hardware and OS, so that porting OS becomes easy
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Fig. 6: High-level software architecture for FT systems



tify whether the problem is related to hardware or software. If the problem lies with hardware, it displays the fault and calls the attention of the user for a replacement. Meanwhile, the copy that took over the system controls and runs as usual, so that the main functionality of the system does not suffer. Fig. 4 shows the sequence of events. It is the system software’s responsibility to maintain the log that the faulty unit has been replaced with a good one and the system has returned to duplex mode. At this stage we need to understand that dual CPU implementation has two variations in their working, based on software implementation. An FT system is fully-controlled by one CPU and the other CPU takes over when the active one fails. This is known as hot-stand-by architecture. Here, the software is simple and two critical elements need to be handled, namely, the take-over portion of the software and system/user parameters update through the interlink. The second variation, which is complex in software implementation but more precise, is known as load-sharing architecture. In this architecture, both CPUs execute the system software, while the active one controls the system. The status of the system is almost identical and the CPU load is shared for better functionality. This architecture helps in mission-critical systems for faster take-over and control. The system software is very critical, despite the choice of architecture. Since most FT systems are real-time systems, these use real-time operat54
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ing systems (RTOSs) or real-time kernels (RTKs). This complicates the development of FT software. Typically, all RTOSs/RTKs have a hardware-abstraction layer (HAL) (Fig. 5) between the hardware and OS, so that porting OS becomes easy. This software is written specifically for each processor, so that application developers are completely decoupled from the processors used. When an FT system is being implemented, its performance is dependent on the way FT software is implemented in a classical RTOS/ RTK application. Integrating it with HAL will give the fastest performance when handling WD timer run-out. However, updates through interlink need a complete link-handling driver. Since the interconnect link can be anything including a simple serial port, an Ethernet link or a custom parallel bus, the update section of the software is critical. The challenge is that the software engineer, who is building the FT software, needs to work with the hardware team, as well as understand the system requirement, to implement the interlink update software. Let us say we are implementing an FT system for a telephone exchange. From the revenue point of view, both duplicated controllers should be consistent for all billing data of on-going calls. With a metering data resolution of one second, and let us say that this controller handles about 500 customers, link speed of 2Mbps to 5Mbps will be good for consistency. The choice of interlink is based on the system’s



need and the smallest resolution that the system has to handle. This is a critical aspect that every implementer should be aware of. Often, the interlink speed and performance requirement is an afterthought, leading to sub-optimal performance of the system. Fig. 6 shows the high-level software architecture for FT systems. For mission-critical systems, like avionics, railway-signalling controllers, medical devices and nuclear plant systems, a failure may be lifethreatening. These systems have multiple CPUs (three or more) and use a complex, majority logic based voting system to implement the FT system. CON-MON architecture. One of the unique architectures frequently used in avionics and other systems is CON-MON architecture. The name CON-MON stands for control-andmonitor processor architecture. This architecture is not fault-tolerant as the main function of this architecture is to sound an alarm when the main CPU fails. It uses two CPUs—the main CPU, which controls the function of the system, and a small microcontroller, which monitors the main CPU through the WDT run-out. You may think what the advantage of this architecture is. Let us assume that the small microcontroller is not there. When the main CPU restarts due to a fault, details about the fault, like the time and duration, are lost, and failure is known only when the main CPU stops working. With the CON-MON architecture, the smaller controller will log this data, apart from raising the alarm.  www.efymag.com
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number, 2128, or approximately 3.4×1038 unique addresses. Gartner, the American research firm, predicts nearly 26 billion devices on the IoT by 2020. The IoT can also be used to offshore data processing from small, low-power embedded microprocessors to large, powerful servers connected by the Internet. Another upside to connected widgets is that, large environmental trends, such as global warming, can be measured quantitatively by a large, global array of sensors. Blitzortung, a project dedicated to mapping and measuring lightning strikes around the world, makes use of such IoT sensors. For such IoT devices, power usage and costs are primary concerns. Raspberry Pi, made by the Raspberry Pi Foundation, and Intel Galileo board, made by the silicon giant Intel, are especially suited for making



he Internet of Things (IoT), defined by the Oxford dictionary as a proposed development of the Internet in which everyday objects have network connectivity, allowing them to send and receive data, is the next big thing in embedded computing. Most of the information available on the Internet is made and added by human beings, but the IoT can change all this—data-collection by connected widgets can drastically change what we know about the physical world. A boom owing to the arrival of the IoT is expected to connect a very large number of devices to the Internet. One major drawback was the limitation of 4.3 billion unique addresses posed by the IPv4 protocol. This issue was addressed with the development and subsequent adaptation of IPv6, which allows a nearly unlimited
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Embedded weight version of Windows for Intel Galileo. Microsoft’s main goal with this push is twofold—first, to appease the growing hobbyist community as well as small and medium scale manufacturers, and second, to feed information collected by these IoT devices to Azure, its cloud service, and Intel Galileo board Raspberry Pi board generate continuous revenues for the firm. Another pluspoint of the Galileo is its ArduiComparison between Galileo and Raspberry Pi Model B+ no compatibility, which means that it can run familiar Arduino Parameters Raspberry Pi Model B+ Intel Galileo codes, allowing users to port Price US$ 35 US$ 70 existing projects or build on Processor 700MHz ARM 11 400MHz Intel Quark thousands of open source proRAM 512MB 256MB jects found online, even though Storage Micro SD card Micro SD card a Galileo-specific community is GPIO pins 26 GPIO pins 14 GPIO and six analogue input still in its nascent stage. Internet connectivity Ethernet, compatible with USB Wi-Fi dongle Ethernet, optional mPCIe card for Wi-Fi Raspberry Pi, on the other Other important features HDMI out, optional camera module Arduino-compatible hand, leans more towards the open source side of things. IoT devices. These feature powerful A very large number of peripher- It can run Linux distributions such ARM and x86 processors that allow als are made to be compatible with as Debian and Fedora, along with connectivity to the Internet and also Arduino. All these factors make the support for Android. Since it was handle low-level hardware peripher- Galileo a very attractive option both originally designed for use in schools, als, sensors and actuators that engage for hobbyists and firms wanting it is designed to be extremely userwith the environment. Let us see to get their product on the market friendly and can run code written quickly. This also gives a larger range in Python and Scratch. Raspberry how these compare. of sensors and hardware for use in a Pi also has a burgeoning dedicated The hardware aspect user community online, which can widget. Raspberry Pi, on the other hand, be very helpful for debugging and One of the main aspects of building connected IoT widgets is power is a new entrant to the market, but code help. consumption, since these are always has made a colossal splash in the on and often do not have access to market, getting extremely popular Conclusion mains power. Both Raspberry Pi and again with both the industrial and Convergence of the IoT, Cloud, hobbyist crowd. It has developed the Galileo have very low power analytics and Big Data technology is consumption, consuming around a vast community, complete with the new trend in the embedded and 3W each. The rest of the power goes compatible peripherals and code software industry. These technologies towards powering other sensors and base. Though still lagging behind the together can be used to harness the peripherals. Low-level I2C, UART, Arduino family, it has emerged as a tremendous power of data collected GPIO and SPI bus peripherals are rival to the tried-and-tested Arduino. from thousands of Internet-connected used by the main board to communi- The Raspberry Pi Foundation has sensors. Products like the IBM Interalso encouraged the development net of Things, Cloud and Windows cate with other hardware. One of the main advantages of of peripherals, such as Raspberry Pi Developer Program for IoT are eviIntel Galileo is its Arduino compat- camera module, which brings a 5MP dence of the fact that software giants ibility. The Galileo has the same pin HD camera at a price affordable for believe in the power of IoT and are layout as Arduino, allowing it to use school children. scrambling for a share of the pie. The a large range of Arduino shields that IoT is here to stay, and Raspberry Pi have been developed since the first The software aspect and Intel Galileo are products that Arduino came out in 2005. It also On the software side, the two boards can be leveraged to bring connected gives users a very large, established are almost neck to neck. Microsoft widgets to the market faster and code base, projects and a community. has released a stripped-down light- cheaper than ever before.  58
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Fig. 1: External watchdog timer



n a complex embedded system, a small bug may crash the whole system, or worse, put it into a dangerous operating mode. Bugs are not the only problem. A perfectly-designed-and-tested device on which a perfect code executes can still fail. A watchdog timer (WDT) is a safety mechanism that brings the system back to life when it crashes. For this reason, it must be well-designed and implemented for robust embedded system development. A WDT is a hardware that contains a timing device and clock source. A timing device is a free-running timer, which is set to a certain value that gets decremented continuously. When the value reaches zero, a short pulse is generated by WDT circuitry that resets and restarts the system. It is the application’s responsibility to reload WDT value each time before it reaches zero, else WDT circuitry will reset the system. Once reloaded, it will again start decrementing. In short, WDT constantly watches Watchdog the execution of the code timer and resets the system if software is hung or no longer executing the correct sequence of the code. Reloading of WDT value by the software is called kicking the watchdog.



Watchdog timer



Clock



Fig. 2: Internal watchdog timer
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Watchdog based design considerations 1. The clock source for WDT must be separate, which means that it should not share the system clock. If the crystal stops under normal operation, say, in sleep mode, the watchdog will not work.



2. Once WDT initialisation is complete and WDT starts, the software should not be able to disable the watchdog or modify its control registers to stop a buggy code from accidentally disabling it. Some processors do have this locking feature. 3. After the watchdog resets, the system must come back to a known state under any condition. 4. The watchdog reset sequence must ensure that all connected peripherals are also brought back to a known state.



Types of watchdog timers WDTs can be divided into two general categories: external WDT and internal WDT. Most microcontrollers have an internal WDT. Various chip vendors also provide external WDT chips. An external WDT has a physical reset pin for the processor. An I/O pin of the processor is used to kick the watchdog.



Non-watchdog based design problems In 1994, a deep-space probe, the Clementine, was launched to make observations of the Moon and a large asteroid, 1620 Geo graphos. After months of operation, a software exception caused a control thruster to fire for 11 minutes, which depleted most of the remaining fuel and caused the probe to rotate at 80rpm. Control was eventually regained, but it was too late to successfully complete the mission. There can always be a bug present in the embedded system design, even if the code is designed very carefully. If we test our device in a heavy-electrical, noisy environment, a high-voltage spike may corrupt the program counter or stack pointer. Cosmic rays are also evil for the digital system and can alter the processor’s register bits. www.efymag.com



Embedded Software can cause the system to hang indefinitely, in case of an infinite loop, buffer overflow or deadlocks. In a small embedded device, it is easy to find the exact root cause of the bug, but not so in a complex embedded system. However, by using a watchdog, we can ensure that the system will not hang indefinitely. Hence, the system software in any situation should not hang infinitely. A general solution, in case it does hang, is to reset the system, and this is where watchdogs in embedded systems come in handy.



Watchdog timer based system design The software needs to kick the watchdog constantly. In some implementations, a sequence of bytes is needed to be written in the watchdog register to kick the watchdog. This reduces the chance of an errant code that might accidentally kick the watchdog. After WDT overflows, it will assert the processor reset line. Some processors and controllers can generate an interrupt before resetting the device, which is like an early warning for an upcoming watchdog reset. We can save useful information like status register in a non-volatile memory by reading this information after recovery. From reset logs, we can debug the root cause of the reset. A watchdog can also be used to wake up the device from sleep or idle mode. In sleep mode, watchdog timeout will not reset the system, but just cause it to wake up. Simply enabling WDT and kicking it regularly is not enough to ensure system reliability. To get optimum benefit, implementation of the watchdog is a must for robust design.



Watchdog time-out period For selecting watchdog time-out period, we must have a proper understanding of the software loop latency. An unusual number of interrupts may happen during a single scanning of a loop, and the extra time spent www.efymag.com



in the interrupt service routine (ISR) will increase the main loop latency. A software delay routine will also increase loop latency. The design with delays in various places in the code has control of the watchdog, which can prove to be problematic. For some time, critical application and recovery time from the watchdog reset is very important. In such a system, time-out period needs to be very precise. After watchdog reset, the system must boot-up as fast as possible. For example, in case of a pacemaker machine, the system must boot-up almost within a heartbeat. The initialisation after a watchdog reset should be much shorter than power-on initialisation. Very short time-out periods may lead to the system resetting unnecessarily. If the system is not timecritical, it is better to choose time-out in seconds.



Implementation of watchdog timer for single-thread software design The traditional approach for a singlethread design is to kick WDT at the end of the main loop. In a single-thread design, we can use state-machinelike architecture as shown in the code snippet below. InMain loop crement the state variable value at three different sections of the code, Kick the watchdog which will definitely iterate once in a one-loop scan. Fig. 3: Traditional At the end of the watchdog kicking main loop, check inside the main loop the state value; if it is three, it means that the code execution is done in proper sequence. Then, kick the watchdog and clear the state flag. If the state value is not three, it means there is some fault in the execution of the code. In this case, do not kick the watchdog, else the system will reset after watchdog time-out.



----------------CODE-----------------main () { for( ; ; ) { if(State == 0) State = 0x01; . . . . . . if(State == 1)State = 0x02; . . . . . . if(State == 2)State = 0x03; . . . . . . If (State == 0x03) { Kick the watchdog State = 0; } } } ----------------CODE------------------



On some microcontrollers, the built-in watchdog has a maximum time-out of the order of a few hundred milliseconds. But, if the main loop scan time is higher than the maximum allowed watchdog timeout, we need to multiply that in the software. For example, main loop latency of 500ms and maximum allowed watchdog time-out period of 100ms (which means that the watchdog must kick before 100ms) is not possible from the main loop. In this case, we can configure the processor’s internal timer to 50ms freerunning and define flag state at the end of the main loop set and state it as Alive. ----------------CODE-----------------main ( ) { 



for ( ; ; )



{ 



. . .







. . .







State = ALIVE;



} } ----------------CODE------------------



In every 50ms ISR increment count, check state flag. Only kick the watchdog if state is not Unknown. Electronics For You | February 2015
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Embedded When the count reaches above ten (500ms time is elapsed), ISR again and check state flag. If state is Alive, it means that the program is running correctly. Otherwise, set state as Unknown. This represents that there is some problem in the execution of the code and so ISR will not kick the watchdog anymore and the system will restart after watchdog time-out of 100ms.



Fig. 4: Watchdog design for RTOS, approach 1



----------------CODE-----------------ISR() //50ms free running { Count++; 



If(Count > 10) //10x50ms



{ 



Count = 0;







If(State == ALIVE)



{ 



State = RESET;



}



Fig. 5: Watchdog design for RTOS, approach 2



else { 



State = UNKNOWN;



} } 



If (State != UNKNOWN)



{ 



Kick the watchdog



} } ----------------CODE------------------



Never kick the watchdog in an ISR unconditionally or devote an RTOS task to this activity, because, if the main code crashes, interrupts (and even the scheduler), it may continue to run so the watchdog never times-out. However, this approach is not recommended as we have no idea if the code is working, or not, except the timer ISR.



Implementation of watchdog timer for RTOS based application In a multitasking environment, there are a couple of independent loops running in parallel, known as tasks. The scheduler schedules each task based on priority. To validate that each task is running properly, each task must contribute in the decision 62
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of kicking the watchdog. To implement the watchdog mechanism in an RTOS environment, we can design a separate task that will monitor the status of all running tasks—we can call this the watchdog task. Only this task gets the privilege of kicking the watchdog. Let us take an approach in which there is a status byte and each bit of this byte is associated with a task. For example, our system has three tasks running and each task will set corresponding bits in the status flag at the end of its body. When the watchdog task wakes up, it will check whether all three bits are set (which means whether all tasks are running properly). It will kick the watchdog and clear the status flag. In this case, the priority of the watchdog task must be lower than other system tasks. Once the watchdog timer execution is completed, it goes in sleep mode for less than the watchdog time-out period. The approach for the watchdog design for an RTOS (Fig. 4) will work well if all tasks are executed once in less time than the watchdog reset pe-



riod, including watchdog task. But if any of the tasks go in sleep mode for a couple of seconds, or have to wait for an event, the above approach will not work in this design. We can implement it in a better way by using the message queue, where each task blocks at the message queue. The watchdog task will post messages to all tasks and go in sleep mode for a specified time interval (less than the watchdog time-out period). After the arrival of the message in the message queue, the task will wake up one by one based on priority. Each task reads the message and if the task has been woken up by the watchdog task, it will set the corresponding bit in the status flag. When the watchdog task wakes up, check the status flag. If it has all corresponding bits set, kick the watchdog and clear the status flag. In this approach, the watchdog task must have higher priority than all other system tasks. The selection of priority of the watchdog task is very important as it depends on the design architecture of the system.  www.efymag.com
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hen it comes to the embedded world, the microcontroller can perform a very large number of distinct functions. The performance of the controller for complex mathematical computations is limited by its speed. Digital signal processors (DSPs) are always an option for improved performance, but their use increases system complexity and cost of the project. Here comes the relevance of Vedic Mathematics. Logical calculations based on sutras in Vedic Mathematics can simplify computations, and significantly improve processing speed and performance of the controller.



Incorporating Vedic Mathematics into microcontrollers In systems such as industrial process controllers, there are a good number of calculations to be done. Here, the process



should be controlled based on the output of these calculations. Therefore the time required by the microcontroller for these calculations is very critical. We can consider a microcontroller as a clone of a human being in terms of calculations. Like a human being, a microcontroller can also perform calculations logically and in lesser time. Logics needed for these calculations are readily available from the sutras, which can be programmed into the application and made as a routine that can be called any time for calculating values. Based on logical decision, the controller selects which routine is to be called. By using this technique, an increase in speed up to ten or even 15 times the original can be achieved. “A code written on 8051 series of microcontroller (using Vedic Mathematics) with 12MHz crystal to perform square of a two-digit number takes only 18 microseconds to generate an answer. Any other faster microcontroller, or even a PC, takes more than 200 microseconds in general mathematical methods. This almost eliminates the need of DSP microcontrollers,” says P. Chow Reddy of Interleaved Technologies, Hyderabad.



Applying Vedic Mathematics The idea can be adapted to various applications for making these faster and smoother. Let us take a look at some interesting applications.



What is Vedic Mathematics? Vedic Mathematics refers to a set of 16 oneline mathematical formulae, or sutras, and their corollaries, rediscovered by a Hindu spiritual leader, Swami Bharati Krishna Tirtha from the Vedas—the ancient Indian scripture. It is a unique technique of logical calculations based on simple principles and rules with which any mathematical problem, arithmetic, algebra, geometry or trigonometry, can be solved mentally.
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Embedded Mobile applications. Applications in Android should be efficient so as not to interfere in the telephony. But this is not the case today. If we try to find the factorial of a number (say, 69) using the scientific calculator in an Android device, it will take almost one second. The performance in this case is seriously affected. We can make use of logical calculations from Vedic Mathematics so as to modify the code and improve the speed of computation. Transformer winding machines. Conventionally, we have transformer winding machines that take data input of parameters, such as primary number of turns and gauge, secondary number of turns and gauge, bobbin and the code. An expert should be made available to gather and feed data. Even in this case, we can program an 8051 microcontroller to automate transformer winding. If we make use of routines based on sutras, we can increase the speed of this microcontroller, which is a critical factor in transformer winding. Aerofoil controllers. Aerofoil has a finite number of sensors that gather and send data to the laptop. Here, computations are made and the inclination needed is sent back to activators. The idea is to replace the laptop with a microcontroller that makes use of Vedic Mathematics to improve the speed of computations.



Roadblocks ahead Deciphering the algorithm. The main difficulty in materialising this concept is in gathering information from the Vedas, which is written in



Sutras and Their Translation Sutras Translation EkadhikinaPurvena 



By one more than the previous one



NikhilamNavatashcaramamDashatah 



All from nine and the last from ten



Urdhva-Tiryagbyham 



Vertically and cross-wise



ParaavartyaYojayet 



Transpose and apply



ShunyamSaamyasamuccaye 



When the sum is the same, that sum is zero



AnurupyeShunyamanyat 



If one is in ratio, the other is zero



Sankalana-Vyavakalanabhyam 



By addition and by subtraction



Puranapuranabyham 



By completion or non-completion



Chalana-Kalanabyham 



Differential calculus



Yaavadunam 



By deficiency



Vyashtisamanstih 



Specific and general



ShesanyankenaCharamena 



Remainders by the last digit



Sopaantyadvayamantyam 



The ultimate and twice the penultimate



EkanyunenaPurvena 



By one less than the previous one



Gunitasamuchyah 



Product of the sum



Gunakasamuchyah 



All multipliers



Finding the square of a number using sutras



(YAVDUNAM TAAVDUNIKRITYA VARGANCHA YOJAYET) Let us consider the number 98. 982 = 9604  The nearest power of ten to 98 is 100. Therefore let us take 100 as our base.  Since 98 is two less than 100, we call two as the deficiency.  Decrease the given number further by an amount equal to the deficiency, that is, perform (98-2) = 96. This is the left side of our answer.  On the right-hand side, put the square of the deficiency, which is square of two = four.  Append the results from step four and five to get the result. Hence, the answer is 9604.



Sanskrit. The challenge is to read and decipher the algorithm encrypted in the scripture. If this is achieved, the engineer can easily code it into microcontrollers. Efficient coding. In order to make the code short and efficient, it should be written in an assembly language—a language that both a microcontroller and programmer understand. Opting for C language for easier coding will consume a lot of program memory. Thus, writing an efficient code is necessarily troublesome for the engineer, but beneficial for users of the product.



What the future holds The idea of incorporating Vedic knowledge of Mathematics into microcontrollers was developed by P. Chow Reddy in collaboration with Dr G. Suresh Babu, associate professor www.efymag.com
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in electrical and electronics engineering, Chaitanya Bharathi Institute of Technology, Hyderabad. This concept has the potential of revolutionising the embedded industry by improving the performance of microcontrollers by 10-15 folds. Deciphering the algorithm from Vedas still remains a major challenge.  Electronics For You | February 2015
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rom robots, cars, home appliances to calculators, thermostats, ATMs and mobile phones, embedded systems are everywhere. And at the heart of almost every embedded system is its operating system (OS), which plays a critical role in keeping the system alive and running. “Therefore it is essential to choose the right OS at the very beginning of the design cycle itself,” notes Neeraj Saraf, CEO, Seal Technologies. Let us explore the important parameters that must be considered while selecting the perfect OS for your embedded application. An OS can greatly affect the development of the design. According to Andrew Longhurst, engineering and business development manager, Wittenstein high integrity systems, by selecting an appropriate OS, the developer gains three things: one, a task based design that enhances modularity, simplifies testing and encourages code re-use; two, an environment that makes it easier for engineering teams to develop together; and three, abstraction of timing behaviour from functional behaviour, which should result in a smaller code size and more efficient use of available resources. Peripheral support, memory usage and real-time capability are key features that govern the suitability of the OS. Longhurst says, “Using the wrong OS, particularly one that does not provide sufficient realtime capability, will severely compromise the design and viability of the final product. The OS needs to be of high quality and easy to use.” He adds, “It is hard enough developing embedded projects
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and you do not want to be struggling with OS-related problems as well. The OS must be a trusted component that the developer can rely on, supported by in-depth training and good, responsive support.” In the case of systems with real-time characteristics, a hard, real deterministic OS would be the right choice, whereas for applications that require no real-time behaviour but run a set of applications with rich user experience, an embedded Linux with a good graphics library or Android would be the right fit, informs Thilak Kumar, manager, field engineering, Wind River Systems. Therefore choosing the right OS early in the design cycle is very important. He says, “If it is not realised, it could put the entire project at risk, especially if the OS is unable to meet key system requirements.” On another note, Mubeen Jukaku, technology head, Emertxe Information Technologies, feels, “Design engineers should be able to create a design with effort spent in creating the application rather than other factors specific to the OS.” Now that we know the importance of choosing the right OS for developing embedded systems, let us take a look at the parameters to be considered for selecting the same.



Selecting the OS Embedded systems are meant to run for long, and sometimes these are unattended or non-upgradable. In any case, these should be robust, reliable and secure. “Support for device drivers, ease of porting and extending/configuring the kernel www.efymag.com



Embedded It is hard enough developing embedded projects and you do not want to be struggling with OS-related problems as well. The OS must be a trusted component that the developer can rely on, supported by in-depth training and good, responsive support also matters a lot if devices are peripheral-rich and you have future plans of upgrading the hardware,” says Jukaku. For power management, the OS should be able to provide power-saving features, like suspend/ wake-on-interrupts. He adds, “Some other factors include availability of software protocols and development libraries, which could be specific to the application area. The level of vendor/community support for the OS also needs to be high.” While designing an embedded system, parameters such as computing power, memory, electrical power, real-time behaviour, regulatory guidelines, connectivity, safety, security and manageability should also be considered while selecting an OS. Citing an example, Kumar says, “If you are designing a life-critical device, such as a pacemaker, then the OS would need to be deterministic, small and extremely power efficient.” He adds, “If you are designing an avionics system, it would still need to be power efficient but not as much as the pacemaker. For sub-systems, meeting safety requirements outlined by the regulatory authority is one of the most important requirements and a certified/certifiable OS would be more appropriate.” For developers, real-time operating system (RTOS) selection has traditionally been a matter of preference and convenience, as they tend to look www.efymag.com



Important parameters to consider before finalising an OS Responsiveness. The OS-scheduling algorithm, interrupt latency and context switch times will significantly define the responsiveness and determinism of the system. The most important consideration is the kind of response desired (Is a hard real-time response required?). This means that there are precisely-defined deadlines that, if not met, result in system failure. Alternatively, would a non-deterministic, soft real-time response be appropriate? In this case, there are no guarantees to when each task will be completed. Available system resources. Micro-kernels are designed to work using minimum system resources and provide limited but essential task-scheduling functionality. Microkernels generally deliver a hard real-time response, and are used extensively with embedded microprocessors with limited random access memory (RAM)/read only memory (ROM) capacity, but can also be appropriate for larger embedded processor systems. Alternatively, a full-featured OS, like Linux or WinCE, could be used. These provide a feature-rich OS environment, normally supplied with drivers, graphical user interfaces (GUIs) and middle-ware components. Full-featured OSs are generally less responsive, require more memory and more processing power than micro-kernels, and are mainly used on powerful embedded processors where system resources are plentiful. Middle-ware and drivers. The OS supplier should be able to provide the middle-ware and drivers you require, integrated with the OS and your target hardware. The vendor should also be in a position to provide support and ultimately take responsibility for the complete package. Open source or professionally-licensed. There are many widely-used, free open source OSs available, distributed under general-public licence (GPL) or modified-GPL licences. However, these licences may contain copy-left restrictions and offer little protection. Professionally-licensed products remove the copy-left restrictions, offer full intellectual property (IP) infringement indemnification and warranties. In addition, you have a single company providing support and taking responsibility for the quality of the product. Cost. A proprietary OS results in increased cost. For instance, Windows-enabled phones require licence pay-outs to Microsoft, thereby pushing up the cost of the product. Open source is free. Many companies have customised open source to a high degree and charge premium for further customisation. Functionality levels. In terms of functions, permitting back and forth data transfer rather than only one-way would be beneficial for your embedded design. Your design is further benefited if the OS provides dynamics during run-time, supports functions to handle interrupt requests, handles multiple tasks, supports multiple platforms/architecture and is highly stable and secure. If not, it significantly increases the development time and resources required. Flexibility. A proprietary OS licence will not permit actual alteration of the OS itself, whereas open source OSs are open to complete alteration as per the need of the hour, as many times as required. However, there may be conditions to this, such as open sourcing your changes, depending on the licence. Quality. What emphasis does the OS supplier place on quality within his or her organisation? Quality is more than just a coding standard. Are correct procedures in place to guarantee the quality of future products and support? Well-managed companies that take quality seriously tend to be ISO 9001 certified. Safety certification. Pre-certified and certifiable OSs are available for applications that require certification to international design standards, such as DO-178C and IEC 61508. These OSs provide key safety features, and the design evidence required by certification bodies to confirm that the process used to develop the OS meets the relevant design standard. —Contributions from Andrew Longhurst, engineering and business development manager, Wittenstein High Integrity Systems, and Neeraj Saraf, CEO, Seal Technologies



at compatibility with their choice of compilers, debuggers and other development tools, informs Prasad Suri, AVP-sales, product engineering services, ValueLabs. He says, “Many use integrated development environments (IDEs) that enable them to develop a wider range of RTOSs.” Another critical factor for the success of a project is the selection



of an OS that ensures right time to market for the application. Suri adds, “RTOSes that offers simple system services, intuitive naming conventions, documentation, good support and availability of full source code should be preferred as these characteristics enable developers to become productive in a short period and complete projects on schedule.” Electronics For You | February 2015
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Embedded Point of view: Why Linux as an OS? Linux is the primary choice for embedded systems developed at Emertxe because it is very robust, reliable, secure and scalable. It is a highly configurable, open source OS with plenty of development tools and application packages available. Board-support packages (BSP) and drivers are available for many platforms in the vanilla kernel. Adding support for new platforms/devices is also easy. You get community support, which is often better than vendor support. With this, the focus can be on building the application without getting concerned about the functionality of the underlying OS. —Mubeen Jukaku, technology head, Emertxe Information Technologies
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Trends in selection of an OS “We have seen an increase in the use of multi-core devices,” notes Longhurst. This presents an interesting challenge to OS suppliers, as the OS also needs to support core-to-core communication and asymmetrical and/or symmetrical processing models. He adds, “The type of OS support required is highly dependent upon the architecture of the application. Therefore a one-size-fits-all approach is not appropriate, as each solution will require a certain amount of customisation to achieve an optimum design.” Another obvious trend is related to the Internet of Things (IoT) or machine-to-machine (M2M) communication, where embedded devices that existed in isolation in the past need to be connected now. Kumar says, “Connectivity is essential for better manageability of assets, which allows businesses to move from a device-centric model to a service-oriented model. With connectivity, there is also the threat of security that needs to be addressed.” The other very prominent trend is software defined networking 68
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Prasad Suri AVP-sales, product engineering services, ValueLabs



Thilak Kumar manager, field engineering, Wind River Systems



(SDN) and network function virtualisation (NFV). He adds, “This is driving consolidation of efforts in the networking and telecommunication markets where delivering carrier-grade reliability, while also achieving high-performance throughput with minimal latency, is absolutely essential.” Platform era. There has always been a need to tailor-make embedded OSes for specific application domains. Many times this is like re-inventing the wheel and often unnecessary. Jukaku notes, “Recently, there has been a trend in building domain-specific OSes or software stacks that consist of the OS, application stack, framework and development environments—commonly known as platform.” Citing an example, he explains, “In the automotive industry, there is automotive-grade Linux, which is a Linux based software stack for the connected car. Google is also bringing Android to the car with Android auto. Similarly, in the IoT space, ARM has come up with mbed OS for IoT devices.” Adoption of open source. Another trend seen is the wide adop-



If you are designing a life-critical device, such as a pace maker, then it would need to be deterministic, small and extremely power efficient. In this case, a highly deterministic operating system that can run with minimal computing power and memory is appropriate tion of open source software in the embedded space. Jukaku says, “Organisations are adopting open source software because of their reliability, stability, accuracy, cost, openness and support.”



Choose wisely, build effectively It is not only the OS functionality and features that you will need to consider, but also the licensing model that will work best for your project’s budget and the company’s return on investment. Longhurst says, “The company behind the OS is just as important as selecting the correct OS itself.” He adds, “Ideally you want to build a relationship with the OS supplier that can support not only your current product but also products of the future. To do this, you need to select a proactive supplier with a good reputation, working with leading silicon manufacturers to ensure they can support the latest processors and tools.” Trust, quality of product and quality of support is everything. From skill point of view, Jukaku says, “Understanding the architecture of the OS, integrating appropriate board-support packages, hardware interfacing and customising, and tuning for specific needs are all very important to have.” These skills make the OS easier for a new product designer to get started with.  www.efymag.com



Innovation



Matrix NAVAN CNX200: Office-in-a-Box Solution for Small Enterprises



T Jai Sachith Paul worked at EFY till recently



NAVAN CNX200



www.efymag.com



oday’s start-ups and greenfield offices require phone systems, data routers, wireless access points, LAN, fixed cellular terminals and voice gateways. NAVAN CNX200 is a converged voice and data platform for small set-ups and branch offices with up to 24 IP users. It helps to get rid of buying and maintaining separate devices for office communication. NAVAN also helps cut down costs associated with multiple repairs, annual maintenance costs and pay checks of voice and IT staff to maintain day-to-day business communication. Advanced features of NAVAN CNX200 provide customers with big-business capabilities, boost staff productivity and enhance collaboration with customers and suppliers. NAVAN has built-in IP-PBX, integrated data router, eight-port network switch, Wi-Fi access point, IPsec/SSL virtual private networking (VPN), firewall, policy based access and mobility features. Easy-to-use-and-manage, NAVAN reduces the overhead of skilled manpower, simplifies infrastructure by cutting cords and saves space and energy costs. NAVAN offers more than just the sum of different devices working in silos. It scores high compared to stand-alone IP-PBXes and routers sold in the market. Besides, it offers advanced features, such as multi wide



area network (WAN), VPN, e-mail to SMS, computer telephony integration (CTI) and specialised Android/iPhone softphone with unified-communication features. Another unique aspect is its price, as NAVAN costs 30 per cent or lesser as compared to the individual devices put together. Integration of its all-in-one functionality eliminates rat’s nest infrastructure as NAVAN works on the same data networks in the office. With easy-to-manage settings, NAVAN saves money by eliminating the need of skilled manpower to manage voice and data set-up in the office.



Integrated design NAVAN is a unique blend of diverse technologies. Let us take a brief look at what made the integration in NAVAN possible. Multi-layer PCB approach. Matrix NAVAN uses a six-layer PCB design, making it ideal for a multi-tasking device, while maintaining reliability. Conventionally, products with similar functionality make use of a single- or dual-layer PCB for saving cost. This makes those products bulky, non-reliable and prone to more downtime. Multi-layer PCB approach used in Matrix NAVAN enhances high-speed circuit operations, provides more space for semiconductors and consumes less power to support Green IT approach. Distributed processing architecture. Matrix NAVAN is an integration of various technologies, such as VoIP, GSM, UMTS/ HSPA, wireless LAN and TDM. In the distributed processing architecture used in NAVAN, each processing module handles only specific tasks to achieve the highest level of reliability. For instance, different processors are used for major modules like VoIP, network, etc. All interfaces of the product are employed in one common platform. This helps NAVAN achieve its core objective, an all-in-one platform. All chips and interface Electronics For You | February 2015
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Innovation Solutions NAVAN can offer to a small or medium enterprise Solution Functions Voice over Internet protocol (VoIP) telephony 



Apart from regular options that a telephone can make, NAVAN has advanced features like voice-mail, auto attendant, web based management and a lot more.



Internet access 



Multiple connectivity options supporting Ethernet, 3G/high-speed packet access (HSPA), embedded modules and USB modems ensure seamless connectivity for the business.



Work-place mobility 



This feature enhances wireless voice and data access anywhere in the office with the help of built-in Wi-Fi connectivity. People can access the Internet, make/receive calls using VoIP/GSM/plain old telephone service (POTS) lines, and share instant messaging and network based presence from their laptops, mobile phones or tablets.



Data networking 



The need of an external data router is completely eliminated by smart routing features like port forwarding/triggering, network address translation (NAT)/session traversal utilities for NAT (STUN), dynamic host configuration protocol (DHCP) server, static route and quality of service (QoS). The built-in Wi-Fi access point and eight-port Ethernet consolidates the wired and wireless networks together.



GSM/3G connectivity 



Calls, SMSes and data access using mobile phones, laptops and personal digital assistants (PDAs) can be made using this feature.



VPN 



VPN is no more considered a luxury but an absolute necessity for businesses. It allows secured access to business applications and information to the central office and remote workers.







NAVAN enables creating a VPN in the most common standards, such as point-to-point tunneling protocol (PPTP), layer 2 tunneling protocol (L2TP), secure sockets layer (SSLs) and Internet protocol security (IPSEC).



Mobile softphone for Android/iPhone 



The specialised mobile softphone application in NAVAN helps the user turn any iPhone/Android phone into an office extension. It allows him or her to access advanced call-management features, such as dial-by-extension, caller ID, call-hold, transfer, and conferencing and voice-mail on-the-go.



Flexible phone options 



This feature helps users stay connected with business operations with the help of devices of their choice.



modules have been designed to be as compact as possible. The use of no moving parts and a fan-less design has increased the device’s reliability with minimum downtime. Compact form-factor. The compact product structure or the placement of parts is designed in such a way that the real estate is saved greatly. Usage of advanced miniature components and parts, and multilayer PCB design, also helped make the product more compact. The product is compatible enough with any type of installation scenario, including wall mounts, table-tops or rack-mounts. DSP based architecture. NAVAN is built with proven DSP based architecture for DTMF generation and detection, CLI detection, better handling of Jitter buffer, VAD, CNG and VoIP transcoding, which results in high reliability and performance at par with world-class technology standards.



NAVAN till date It took almost one year for this idea to materialise into a product. During this period the changing market dynamics led to a lot of inclusions in areas of technology and product features. At the initial launch of this product, NAVAN CNX200 was recognised by TMCNet in ITEXPO’13, Miami, as ‘best wireless and mobile solution.’ NAVAN has enabled Matrix and its channel partners to explore new industries and business opportunities.



What to expect in future



Inner view of NAVAN CNX200
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NAVAN is a product that undergoes continuous improvement, providing new features and solutions to customers. Recently-incorporated features are e-mail-to-SMS conversion and CTI. “We also have plans to include load-balancing and multi WAN features, which are generally available in high-end UTM appliances,” explains Dhaval Bhagora, marketing manager, Matrix Comsec. The team at Matrix Comsec is determined to bring out more value from the same product in the near future.  www.efymag.com
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Handheld Instruments: Low-Cost, Rugged Solution for Field and Lab



H Anagha P. is a technical correspondent at EFY



andheld instruments were traditionally meant for field applications, but these are now being used in the research and development sector as a complementary product to existing benchtop instruments. A handheld device weighs less, is rugged, relatively easy to use, and can reduce your initial expense, maintenance cost and storage space. Majority of the benchtop functions are now available in the portable form, without compromising much on accuracy and precision, which is the icing on the cake. Before going into how to select the best handheld for a particular application, one has to understand if a handheld device is required at all.



Do I need a handheld We differentiate handhelds from benchtops primarily based on size, portability, accuracy, features, ease-of-use, cost and ruggedness. If a light-weight, low-cost, small form factor, rugged instrument with



a simple user interface (UI) is what you are looking for, and if the measurement to be taken need not be the most accurate, then you can go for a handheld device. These provide better cost performance. With traditional instruments the only way to reduce cost was to compromise on quality, that is, use cheaper components. However, with software-defined instruments, it is possible to reduce the cost and size without compromising on quality of measurements. This is one of the reasons why handheld instruments these days are not limited to field usage; these are being used in research and development labs too. In the field. Portable instruments are mainly used by engineers or technicians in field scenarios for installation, maintenance and monitoring application of systems. This does not generally require the most advanced functionalities or the most precise readings. What is needed is a handy, light-weight, battery-operated device that has the basic capabilities (some-



Tektronix RSA306 spectrum analyser
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BUYERS’ GUIDE times a few advanced capabilities too), a good battery back-up and is easy to use. In the labs. People in the labs use not only benchtops but also handheld instruments due to a variety of reasons. One is the commercial aspect. The price of the handheld is usually much lower than its benchtop counterpart. Next is the space constraint. If you stack benchtops, these will take up huge rack space, whereas the same functionalities integrated into a single portable instrument occupies much lesser space. Some of the lab-testing scenarios may require the portability feature, and handhelds would be useful there. But you also have to look at the performance of the device when it comes to lab tests, whether parameters of the device matches your test requirements. There are cases in lab where you do not require performing indepth testing—this is where portable instruments come in.



What to consider Here are a few attributes to look for when purchasing a new handheld device for your application. Form factor and portability. This is the most important factor to be considered while selecting a handheld device. If the instrument is to be carried around all the time, customers prefer maximum number of functions integrated into a single system with smallest form factor. Some examples are Tektronix RSA306 spectrum analyser that weighs about 0.59kg and has a dimension of just 30.5x190.5x127mm, and R&S FSH series spectrum analysers that have a size of only about 194×300×144mm and weigh 2.5kg. Simple UI. People who use handhelds in fields are usually not research and development engineers. Mostly field engineers and technicians use such devices and their expertise is different. They prefer instruments that perform test and measurement in very few set-ups. According to a survey by Frost & Sulwww.efymag.com



MT8220T BTS Master, a multi-function handheld durable tester



livan, “Engineers are increasingly associating the concept of a UI and user experience with the one they use on their consumer electronics devices.” This means that users expect touch based UIs that respond to gestures like pinch-zoom, tap, etc. So, it is best to buy a device that has a very simple and intuitive UI. Application-specific integration. One of the major advantages of handheld instruments is that these combine more than one test-andmeasurement instruments into a single portable device. But the challenge is to make a simple UI that has the controls and displays for all instruments in one place. Many of the handheld devices introduced in the market these days are application-specific. Almost all instruments required for one type of application, say, cable testing, are integrated into a single box. Network Master Flex/Pro network field tester and BTS Master for base-station testing by Anritsu, and FieldFox RF and microwave analyser series from Keysight are examples. You can also find some of the accessories, such as a calibration kit, built into FieldFox, thus reducing the number of instruments to be carried around.



“Even if the device is not application-specific, it is possible for the modern graphic capabilities of frameworks like Windows Presentation Foundation (WPF) to build visuallystunning and extremely-intuitive GUI that combines all instruments into a single window,” says Chinmay Misra of NI. Modes of operation. In case you have to work on multiple projects, go for a platform that supports other applications as well. Suppose the application the user is currently working on requires a cable tester and spectrum analyser. But after a few months, they get a new application that may require a power meter and data-network analyser. So, instead of buying a separate handheld for the new application, the user can get a software upgrade to the existing instrument, which lets him or her use the power meter and data-network analyser features. There is no calibration or hardware change required as a fully-capable hardware is directly given to the user initially. Battery life. All portable devices need not be battery-operated. Deeper integration of multiple capabilities and high-speed digital technologies in a single device calls for outstanding Electronics For You | February 2015
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BUYERS’ GUIDE Latest Handheld Devices Available in the Market Product



Form factor Integration



UI



Power



Ruggedness



Base station BTS Master Anritsu analyser MT8220T



315x211x 77mm 4.6kg



Two-port cable and antenna analyser, spectrum analyser, power meters (with external sensor), GPS receiver with antenna, bias tee, interference analyser with mapping, channel scanner, vector signal generator, signal analysers



213mm touch screen Backlit keyboard Night vision, highcontrast and black and white modes



7500mAh Li-Ion Lasts 2.5 hours



Operating temperature: –10°C to +55°C Ethernet, USB Humidity: 85% RH, non-condensing cable, and USB Shock: MIL-PRF-28800F class 2 memory stick Storage: –51°C to +71°C Altitude: 4600m Explosive atmosphere: MIL-PRF-28800F section 4.5.6.3 MIL-STD-810G, method 511.5, procedure 1



Cable and antenna analyser



Site Master series



Anritsu



273x199x 91mm 2.71kg



Cable and antenna analyser, spectrum analyser Optional: Two-port transmission measurements, interference analyser with interference mapping, power meter, coverage mapping, channel scanner, GPS, AM/FM/PM analyser



Menu-driven touch screen UI Built-in touch-screen keyboard Daylight-viewable display



7500mAh Li-Ion Lasts 4.5 hours



Operating temperature: –10°C to 55°C Ethernet, USB Humidity: 95% RH, non-condensing at 40°C cable or USB Shock: MIL-PRF-28800F class 2 memory stick Storage: –40°C to 71°C Altitude: 4600m



Microwave spectrum analyser



FieldFox series



Keysight 292x188x 72mm 3kg



Spectrum analyser Optional: Full-band tracking generator, full-band pre-amplifier, interference analyser and spectrogram, reflection measurements, built-in power meter, pulse measurements



165mm transflective, back-light display Softkeys



Lasts 3.5 hours



Operating temperature: –10°C to +55°C Humidity: 95% Altitude: 9144m MIL-PRF-28800F class 2 Explosive atmosphere: MIL-STD-810G, method 511.5, procedure I



Modulation analyser



LMR Master S412E



Anritsu



273x199x 91mm 3.6kg



Cable and antenna analyser, spectrum analyser, NBFM signal analyser with coverage mapping, LMR signal analysers with coverage mapping, broadband signal analysers, interference analyser with interference mapping, internal power meter, optional external power sensor



Daylight-viewable colour touch-screen display



7500mAh Li-Ion Lasts 3.6 hours



Operating temperature: –10°C to 55°C USB cable, USB Humidity: 95% RH (non-condensing) at Memory Stick 40°C Shock: MIL-PRF-28800F class 2 Explosive atmosphere: MIL-PRF-28800F, Section 4.5.6.3 MIL-STD-810G, method 511.5, procedure 1 Storage: –40°C to 71°C Altitude: 4600m



Passive intermodulation (PIM) analyser



PIM Master Anritsu MW82119B



350x314x 152mm 9.2kg to 12.4kg



Optional: Cable and antenna analyser, GPS, power meter



213mm daylightviewable touch screen Built-in touch-screen keyboard



Li-Ion Lasts three hours



Operating temperature –10 °C to 55 °C USB cable, USB Storage temperature: –51 °C to 71 °C Memory Stick Humidity: 95%, non-condensing Ingress protection (IP): IP54, IP67 when enclosed in optional transit case Shock: MIL-PRF-28800F class 2, (30G halfsine, six shocks each axis, while operating) Transit drop: MIL-STD-810G, method 516.6, procedure IV, 122cm (48-in) drop height, each face, edge and corner, (26 drops total), in soft carry case. Altitude: 4600m



RF and microwave analyser



FieldFox series



Keysight 292x188x 72mm 3kg



Cable and antenna analyser Optional: Spectrum analyser, vector network analyser, vector voltmeter, built-in power meter, pulse measurements



165mm transflective, back-light display Softkeys



Lasts 3.5 hours



Operating temperature: –10°C to +55°C Humidity: 95% Altitude: 9144m MIL-PRF-28800F class 2 Explosive atmosphere: MIL-STD-810G, method 511.5, procedure I



Spectrum analyser



FSH13 and FSH20



Rohde & 194×300× Internal tracking generator and VSWR Schwarz 144mm bridge with built-in DC voltage supply 2.5kg (bias), pre-amplifier, vector voltmeter. Optional: Power meter, cable and antenna tester and a two-port vector network analyser



145mm transflective display



Operating temperature: 0°C to +50°C AC supply 6750mAh NiMH, Storage: –20°C to +60°C lasts four hours Humidity: 95% at +40°C Vibration (sinusoidal): EN 60068-2-1, EN 61010-1 Vibration (random): EN 60068-2-64 Shock: EN 60068-2-27



Spectrum analyser



RSA306



Tektronix 30.5x190.5x General-signal analysis, analogue 127mm modulation analysis, RF measure0.59 kg ments



SignalVu-PC software Provided by host Pollution degree 2. Rated for indoor, dry API for Microsoft Win- PC via USB location use only. dows environment MATLAB instrument driver for use with instrument-control toolbox



USB



Transport tester



Network Master Pro MT1000A



Anritsu



257x164x 77mm 2.7kg



229mm active thinfilm transistor (TFT) touch-screen display



Transport tester



Network Master Flex MT1100A



Anritsu



320×225× Transport tester supporting simultane- 307mm active matrix 82mm ous installation of four independent TFT touch-screen 3kg 100Gbps ports and displays results display in single screen, detailed client-signal analysis using Ethernet frame capture Support various OTN mappings including ODUflex FEC performance tests



Vector network analyser (VNA)



FieldFox series



Keysight 292x188x 72mm 3kg
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Model



Vendor



Metro and core networks OTN installation and maintenance, carrier class Ethernet installation and troubleshooting, mobile back-haul installation and verification, storage area networking (SAN) testing, SDH/SONET and PDH/ DSn networks testing



Transmission/relection VNA Optional: Full two-port S-parameters, two-port QuickCal, time domain, cable and antenna analyser, vector voltmeter, built-in power meter, pulse measurements
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165mm transflective, back-light display Softkeys



Connectivity



USB, LAN, SD card slot USB keyboard and mouse support, app for remote display



USB, LAN, SD card slot USB keyboard and mouse support, app for remote display RS-232-C optical interface



Li-Ion Lasts four hours



Operating temperature: 0°C to +50°C (non-condensing)



WLAN, Bluetooth, USB, Ethernet



Li-Ion Lasts six hours



Operating temperature: 0°C to +40°C, ≤80% RH (non-condensing) Storage: –20°C to +50°C, ≤80% RH (noncondensing, with battery)



WLAN, Bluetooth, USB, Ethernet



Lasts 3.5 hours



Operating temperature: –10°C to +55°C Humidity: 95% Altitude: 9144m MIL-PRF-28800F class 2 Explosive atmosphere: MIL-STD-810G, method 511.5, procedure I



USB, LAN, SD card slot USB keyboard and mouse support, app for remote display
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BUYERS’ GUIDE battery back-up, and the development of such long-lasting battery technologies is being driven by the cellular industry. Display. For field scenarios, wide, anti-reflective displays with day and night modes of operation are available these days. Another improved feature to enhance user experience is the additional touch-enabled screen control. Software-defined instruments also let you move the UI and display to post-PC devices, like smartphones and tabs. This provides superior display capabilities, gesture recognition and much more. For harsh environments. Some models have increased safety, protection, durability and ruggedness, thereby making these ideal for use in harsh environmental conditions without compromising on performance, especially for aerospace and defence applications. Depending on the possible operating environment of the device, you might want to check if it has passed dust protec-
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Major Contributors to the Story



Asish Jain application engineer, Keysight Technologies India Pvt Ltd



Chinmay Misra technical marketing engineer, National Instruments India



Madhukar Tripathi Naresh Narasimhan country marketing senior manager-marketing and channel sales, Anritsu manager, Tektronix India India Pvt Ltd



tion, liquid-ingression protection, explosion protection and mechanical impact-resistance tests. Interfacing with other devices/ programs. Another safety aspect is to separate the UI and display from the instrument by remote-controlling the device using a desktop, laptop, tablet or smartphone. This enhances portability and lets you take measurements in conditions unfavourable for humans without actually being present there. Devices like Anritsu’s Network Master series and Keysight’s FieldFox series have these features. Tektronix’s RSA306 also has an open



Srinivasa Rao Appalla, manager-application, Rohde & Schwarz India



What is new in latest handheld test-andmeasurement instruments? Can these really take over benchtop equipment market in the next few years? Go through the Test & Measurement series of previous issue for more details.



API, which allows customers to use their own custom Windows based interface, such as MATLAB or Python, to manipulate raw data coming from the instrument. Rohde & Schwarz FSH spectrum analyser comes with interference-analysis application software (FSH-K15) that makes interference hunting easier. 
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Part 1 of 4



Precision-Guided Munitions: Guidance Techniques



P Dr Anil Kumar Maini is former director, Laser Science and Technology Centre, a premier laser and optoelectronics research and development laboratory of Defence Research and Development Organisation of Ministry of Defence



Nakul Maini is currently pursuing Masters at University of Bristol, UK. He was working as a technical editor with Wiley India Pvt Ltd
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recision has always been one of the five most important attributes of a weapon, with operational range, striking power, volume of fire and portability being the other four. The stateof-the-art precision-guided munitions (PGMs) combine all these attributes to make them a potent force multiplier in the contemporary battlefield. Emergence and subsequent maturity of PGMs, made possible mainly due to advances in electronics, optoelectronics and optics, is one of the most significant developments of modern warfare. Let us discuss the various guidance techniques employed in this class of weapons. PGMs, also called smart munitions, belong to the group of advanced fire-power munitions which mainly include projectiles fired from land or ship based military platforms, surface-to-air and air-to-air missiles and aerially-delivered bombs. These weapons employ one or more guidance techniques to hit the target more precisely with minimised collateral damage than would be possible with conventional unguided weapons. Launched from a variety of military platforms, including land vehicles, aircraft, ships and submarines, these weapons exemplify the concept of a low-cost threat, forcing a high-cost and complicated defence mechanism. Though the concept of PGMs was first envisaged during World War I, the scientific and technological capability of that time did not allow it to become a practical reality. This weapon arrived on the battlefield in a rudimentary yet significant form during World War II. It was the success and experience gained during the Korean and Vietnam conflicts, and then the Gulf war, that established the efficacy of precision-strike weapons.
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Fig. 1: AGM-88 HARM ARM



Fig. 2: MM40 EXOCET ARM



This class of weapons has come a long way from the era of World War II, when the guided-weapon was characterised by a circular error probable (CEP) of about 1000 metres to the state-of-the-art precision-strike weapon with CEP of less than a metre. New guidance mechanisms are being developed to further enhance the precision of these weapons. More than one guidance technologies are being employed to make them all-weather weapons and eliminate the possibility of a mis-hit. Use of GPS/ INS in conjunction with other guidance technologies, such as radar or electro-optic guidance, is an example. Joint direct attack munitions (JDAM) is an important manifestation of the use of multiple-guidance technologies. The capability of a modern precision weapon has progressed from targeting a specific buildwww.efymag.com



Defence Electronics ing to hitting a specific room. Soon the next generation technologies will turn the foot soldier, with an advance chip in his boot, into a precision strike weapon, able to navigate without GPS and fire guided bullets at targets like would-be snipers before they have a chance to fire at him.



Types of guided weapons



Fig. 3: Hellfire missile



Different types of guided weapons mainly include anti-radiation weapons, radar-guided weapons, laserguided weapons, infra-red-guided weapons, wire-guided weapons, beam-riding weapons and GPS/INSguided weapons. Anti-radiation weapons. Antiradiation weapons (ARMs) are designed to target ground based radars. These do so by detecting radio emission from the radars and then homing onto the source of radio emission. These weapons can also be used to target jammers and radios used for communication. Air-to-surface, surface-to-surface, surface-to-air and air-to-air variants of ARMs are in use. A common deployment of these weapons is in specialist aircrafts meant to target ground based radars in suppression of enemy air defence (SEAD) role. AGM-88 anti-radiation missile (HARM) of the USA is an example of air-to-surface anti-radiation weapon (Fig. 1). Surface-to-surface ARM, such as MM40 Exocet (Fig. 2), employs an active radar seeker, whose receiver component is used to home onto the radar. These missiles are extremely hard to defeat with electronic countermeasures. Surface-to-air ARMs are used to target airborne early warning (AEW) and airborne warning and control systems (AWACSs). FT-2000 system of People’s Republic of China is an example. More recently, air-to-air ARM designs have also begun to appear on the scene, such as the anti-radiation Russian Vympel R-27P. Such missiles do not trigger any radar warning receivers and therefore are relatively immune to countermeasures.



Radar-guided weapons. Radar guidance, which includes semi-active radar guidance and active radar homing, is commonly used in long-range surface-to-air and air-to-air missiles. In the case of semi-active radar guidance, external radar irradiates the target, and the missile-seeker head makes use of the signal reflected off the target to home on to the target. Active radar-homing missile has a radar transceiver on board the missile, which finds and continuously tracks the target till it hits it. MBDA MICA short- and medium-range surface-to-air and air-to-air missiles, MBDA EXOCET anti-ship missile of France and DRDO-Astra BVRAAM of India are some examples. Laser-guided weapons. These weapons make use of a laser beam to guide the weapon (bomb, projectile or missile) to precisely hit the target. Most laser-guided munitions, with the exception of laser beam riding, operate on the principle of semi-active laser homing, similar to semi-active radar homing. A laser beam irradiates the intended target— a process called laser designation. It bounces off the target and gets scattered in all directions. The laser seeker in the munition detects the direction of arrival of laser energy and guides it to the target. Targets employ laser-absorbing paints, smoke screens and active protection systems as countermeasures. Laser-guided munitions are available as canon-launched surface-tosurface projectiles, aerially-delivered bombs, and surface-to-surface, surface-to-air and air-to-surface missiles. Copperhead and Krasnopol
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(both canon-launched projectiles), Paveway-II (aerially-delivered bomb) and Hellfire (surface-to-surface and air-to-surface missile) are some examples. Fig. 3 shows Hellfire missile, depicting its inner parts. Infra-red-guided weapons. Infrared-guided weapons make use of electromagnetic radiation emitted from the target, predominantly in the infra-red part of the spectrum, to track the target and then home onto it. Such missiles are also referred to as heat-seeking missiles. The seeker head in this case is an infra-red sensor, located on the tip or head of the missile. The infra-red seekers are designed to be sensitive to either 3-5 micron band, in which case these are called single-colour seekers, or 3-5 micron and 8-12 micron bands and referred to as two-colour seekers. Infra-red missiles using two-colour seekers are far more immune to countermeasures like flares. Another variant of the infra-redguided missile is the one employing an imaging infra-red (IIR) seeker head, which uses IR/UV focal plane sensor array. Missiles employing IIR seeker heads are far more resistant to countermeasures and are less likely to be fooled into locking onto the Sun’s radiation. IRIS-T manufactured by Diehl BGT Defence as part of Germanyled multinational program is an advanced air-to-air guided missile employing IIR seeker. It has three variants including IRIS-T (air-to-air guided missile), IRIS-TSL (surfacelaunched medium-range-guided missile) and IRIS-T (surface-launched short-range-guided missile). Wire-guided weapons. In this case, the missile is guided by electrical signals sent to it through a bundle of wires connected between the missile and the guidance mechanism located near the launch site. The wires reel out behind the weapon as it flies. Wire guidance is commonly used in anti-tank missiles, where its suitability in limited line-of-sight availability is particularly advantageous. www.efymag.com



Defence Electronics Also, the missile’s limited range, imposed by length of the wire, is not an issue in anti-tank operations. Tube-launched optically-tracked and wire-guided (TOW) of the USA with an operational range of 3750 metres and MILAN of France (Fig. 4) with an extended operational range of 3000 metres (MILAN ER) are well-known in-service wire-guided missiles. TOW family of missiles, including TOW 2A, TOW 2B Aero and TOW Bunker Buster missiles, is the premier long-range, heavy-assault-precision anti-armour, anti-fortification and antiamphibious-landing weapon system. TOW missiles have been integrated on ground, vehicular and helicopter platforms. MILAN is a portable medium-range anti-tank missile, with later versions equipped with tandem heat warheads, making it more effective against reactive armour. Beam-riding weapons. Beamriding weapons make use of a radar or laser beam for guidance. A narrow radar or laser beam is directed at the target, usually a tank or an aircraft. The missile is launched in the direction of the target and sometimes, after it is launched, it flies into the radar or laser beam. With the help of sensors and a computer onboard the missile, it keeps itself within the beam. The aiming station keeps the beam pointed at the target till it hits it. The inherent shortcoming of the radar-beam-riding guidance is that the beam spreads as it moves away from the aiming station. Laser beam riders do not have this limitation. Beam-riding guidance is generally used for short-range air-defence and anti-tank-guided missile applications. LAHAT (short-range anti-tank missile manufactured by Israel Aerospace Industries) (Fig. 5), Starstreak (shortrange air-defence system manufactured by Thales Air Defence) and RBS-70 (short-range anti-tank guided missile manufactured by SAAB Bofors Dynamics) are known laser beam riders. LAHAT is an advanced laserhoming attack missile that makes use of semi-active laser guidance. www.efymag.com



Fig. 4: MILAN missile



Fig. 5: LAHAT ATGM



Fig. 6: RBS-70NG laser beam rider



The target in this case can be designated either directly from the launching platform or by another land based or aerial platform. It has an operational range of eight kilometres when fired from a ground platform and 13km when fired from an aerial platform, and has a hit accuracy of 0.7m CEP. It is in use in Germany, Israel and India. Starstreak is a man-portable/ vehicle-mounted high-velocity missile with 3.5Mach velocity, designed to counter threats from conventional air threats and fast pop-up strikes by helicopter attacks. It has an operational range in excess of seven kilometres and is currently in the inventory of armed forces of the UK, South Africa, Indonesia and Thailand. RBS-70 is not susceptible to any deception by countermeasures employed by the target aircraft in



the form of chaff or flares. It has an operational range of zero to six kilometres and a speed up to 1.6Mach. RBS-70 new-generation (RBS-70NG) includes an improved sighting system capable of night vision. RBS-70 Mk-2 upgrade is called Bolide missile. It is faster with a speed of 2Mach against 1.6Mach of standard RBS-70, and a range of eight kilometres as against six kilometres in the case of standard RBS-70. Fig. 6 shows RBS-70NG. GPS/INS-guided weapons. GPS/ INS-guided weapons make use of a multi-channel GPS receiver to provide information on the weapon’s location and an inertial measurement unit (IMU) to monitor its attitude to adjust its flight path to precisely hit the target. This is a low-cost means of precision targeting that is unaffected by weather and target concealment and is immune to countermeasures. These weapons are primarily used against fixed targets or relocateable targets whose location is likely to remain static for the duration of planning and attack. In another role, GPS/INS guidance is also used to adjust a weapon’s free fall to hit a predefined point fed into the weapon, prior to launch. Yet another application of GPS guidance is in mid-course correction of guided missiles and cruise missiles. Precision in the basic weapons is characterised by a CEP in the range of one to ten metres. However, CEP is considerably improved when GPS is used together with a semi-active laser (SAL) or imaging infra-red (IIR) seeker head.



Guidance techniques Guided weapons may use more than one guidance mechanisms for improved performance. The different guidance techniques include: 1. Beam rider guidance 2. Command guidance 3. Homing guidance 4. Navigation guidance Homing guidance further comprises: semi-active homing guidance, active homing guidance, passive Electronics For You | February 2015
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Fig. 7: Concept of beam rider guidance



Fig. 8: Concept of laser beam rider



homing guidance (a) (b) Target and re-transmission homing guidance. Target tracking Navigation guidance further comprises: inertial naviTarget Missile Intercept gation guidance, ranging navigation guidance, celestial Command Tracking & transmitter navigation guidance guidance radar and geophysical navMissile igation. Missile tracking Missile Target Beam rider guidComputer tracker tracker ance. Beam-riding #2 #1 Launcher guidance of munitions is based on a Fig. 9: Command guidance radar beam or a laser beam, constantly pointed toward the have been successfully employed for encode additional information in the target throughout the flight time of surface-to-surface, surface-to-air and beam using digital means. Laser beam rider missiles are inherently more the munitions. After the missile is air-to-ground weapons. Fig. 7 illustrates the concept accurate. Also, a narrow laser beam launched, it attempts to keep itself inof beam riding for a surface-to-air guiding the weapon makes it more side the beam, while the aiming station weapon using a radar beam. Fig. difficult to be detected and therefore keeps the beam pointed at the target. The missile’s flight path control 8 shows a laser beam rider missile immune to countermeasures. Command guidance. In this functions as follows: The missile’s launched from a helicopter against guidance sensors located at the rear a tank target. As the beam moves case, the missile is commanded on farther away from the launcher and an intercept course with the target. of the missile receive information about the position of the missile towards the target, it spreads out Conventionally, this is achieved by within the beam. The missile inter- and it becomes difficult to keep the using two separate radars to conprets this information and generates beam in the centre of the target. tinuously track the target and missile. its own correction signals. These cor- That makes the beam rider concept Tracking data from these radars is rection signals are used to send com- effective only for short to medium fed to a computer that computes the trajectories of the two vehicles. The mand signals to the control surfaces operational ranges. Laser beam riding guidance be- computer, in turn, sends appropriate of the weapon to keep the missile in the centre of the beam. The launch came more attractive particularly for command signals over a radio link station keeps the beam pointed at short-range anti-air and anti-tank mis- to the missile. A sensor onboard the siles in the 1980s and 1990s with the missile decodes the commands and the target throughout the engageintroduction of low-cost and highly- operates the control surfaces of the ment period and the missile rides the beam to the intended target. Both portable laser designators. Laser beam missile to adjust its course so as to radar and laser beam rider guidance riding also allows the designer to intercept the target in flight. 80
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Defence Electronics Fig. 9(a) shows the block schematic representation of command guidance. Fig. 9(b) shows the deployment scenario. Wire-guided missiles are an example of command guidance. Here, command signals are sent to the missile through a conventional wire or a fibre-optic cable that actually reels out from the rear of the missile up to the launch platform. The missile trajectory in this case is controlled with the help of command signals transmitted via a wired link rather than a radio link. These missiles are commonly used for short-range antitank operations launched from either land based platforms or helicopters. In many cases, even torpedoes fired from submarines use wire guidance. TOW is a popular example of a wire-guided missile. Manufactured by Hughes Aircraft Company, it is primarily used in anti-tank warfare and is a command to line-of-sight weapon. Current versions are capable of penetrating 76.2cm (30 inches) of armour at a maximum range of three kilometres. It can be fired from a vehicular platform, a helicopter and even by infantrymen using a tripod stand. Fig. 10 shows TOW missile being launched from a land platform. Command guidance can be classified as command line-of-sight (CLOS) and command off line-of-sight (COLOS) guidance. CLOS systems are further subdivided into four groups. First is manual command to line-of-sight (MCLOS), where target tracking, missile tracking and control functions are all performed manually. Second type is semi-manual command to line-ofsight (SMCLOS). Here, target tracking is automatic but missile tracking and control functions are performed manually. The third category is called semiautomatic command to line-of-sight (SACLOS). Here, target tracking is manual and missile tracking and control functions are automatic. SACLOS is the most common form of guidance in use against ground www.efymag.com



Fig. 10: TOW missile system Target
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Fig. 11: Semi-active homing guidance



Fig. 12: DRDO-Astra BVRAAM air-to-air missile



targets such as bunkers and tanks. Hellfire from Lockheed Martin is a helicopter-launched fire-and-forget anti-armour air-to-ground weapon of SACLOS category. First three generations of the weapon use laser seeker, while the fourth generation uses radar seeker. The fourth sub group is known as automatic command to line-of-sight (ACLOS), where all three functions are automatic. COLOS system, unlike CLOS system, does not depend on angular coordinates of the missile and the target. The guidance system ensures missile interception of the target by locating both missile and target in space for which distance coordinate is needed. This can be possible only if both missile tracker and target tracker were active. In the case of COLOS system, missile and target tracker can be oriented in different directions. Homing guidance. Homing guidance is most commonly used in



surface-to-air and air-to-air guided weapons. It is further sub-divided into four groups: semi-active homing, active homing, passive homing and track-via-missile homing (also known as re-transmission homing). In the case of semi-active homing guidance, the target is illuminated by an external source, which could be a radar or laser. The electromagnetic energy reflected by the target is intercepted by the seeker head of the guided weapon. An onboard computer processes the intercepted signal and determines the target’s relative trajectory. It sends appropriate command signals to the control surfaces of the weapon to make it intercept the target. Fig. 11 illustrates the concept of semi-active homing guidance in the case of an air-to-air missile. Semiactive homing is similar to command guidance, except for the fact that in the case of former, the command computer is onboard the weapon. The type of seeker head, whether it is radar seeker or laser seeker, depends on the type of external source designating the target. Both radar as well as laser-guided semi-active homing weapons are in use. Sparrow air-toair missile and laser-guided weapons of the Paveway family are examples of semi-active homing guidance. In the case of active homing guidance, the source of target designation is also onboard the weapon, with the result that this methodology does not require an external source. These features put it in the category of fire-andforget missiles as the launch platform does not need to continue to illuminate the target after the missile has been launched. Active homing guidance weapons are usually radar-guided. Also, in the case of active homing guidance, transmitted and reflected waves are at the same angle with respect to the line-of-sight between the target and the missile. This is different from semi-active homing mechanism in which transmitted and reflected waves are at an angle. It is because of this reason that semi-active and active Electronics For You | February 2015
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Defence Electronics homing guidance systems are sometimes called bi-static and mono-static systems, respectively. RBS-15 anti-ship missile from Saab Bofors Dynamics, MBDA Exocet anti-ship and MBDA MICA surfaceto-air and air-to-air missiles from MBDA, AS-34 Kormoran anti-ship missile from EADS and Indian DRDOAstra BVRAAM air-to-air missile (Fig. 12) are some examples of missiles that use active radar homing in the terminal phase. Passive homing guidance makes use of some form of energy emitted by the target. This energy is intercepted by the missile seeker, which is processed to extract guidance information to guide the missile to home on to the target. This energy could be in the form of heat energy generated by the target, which is made use of by the seeker in an infra-red-guided missile. Infra-red-guided missiles constitute an important category of electro-optically-guided precisionstrike weapons. Anti-radiation missiles, such as AGM-88 HARM air-to-ground missiles, track the RF energy emitted by ground based radar stations to generate guidance signals. Passive torpedoes make use of sound waves generated by the engines of ships or sonars to attack their targets. There are missiles such as AGM-65 Maverick that are equipped with electro-optic sensors that rely on visual images to guide the weapon to the target. In the case of re-transmission homing guidance, the target is illuminated by external radar. The energy reflected by the target is intercepted by the missile sensor. In this case, the missile does not have an onboard computer to process the sensor signal and generate guidance command. Instead, the sensor signal is transmitted back to the launch platform for processing. Command signals generated at the launch platform are re-transmitted back to the missile for use by the missile’s control surfaces to guide the missile to home on to the target. 82



February 2015 | Electronics For You



Fig. 13: MIM-104 Patriot surface-to-air missile system



Fig. 14: AMRAAM missile



The advantage with this guidance technique, also called trackvia-missile, is that the expensive tracking and processing hardware is reusable and does not get destroyed along with the missile. But, it requires a high-speed communication link between the missile and launch station. MIM-104 Patriot surfaceto-air missile system (Fig. 13) of Raytheon Company of the USA is an example. Navigation guidance. The term guidance not only refers to the determination of the desired path of travel (also called trajectory) from the vehicle’s current location to an intended target, it also refers to the desired changes in velocity, rotation and acceleration needed to be executed for following the desired path. The term navigation refers to the determination, at a given time, of the vehicle’s present-state vector defined by location, velocity and attitude. The term control refers to the manipulation of the forces, by way of steering controls, thrusters, etc,



needed to track guidance commands while maintaining vehicle stability. These three functions are collectively known as navigation guidance. Navigation guidance is further sub-divided into inertial navigation, ranging navigation, celestial navigation and geophysical navigation. In the case of inertial navigation guidance, the vehicle uses onboard sensors to determine its motion and acceleration with the help of inertial measurement unit (IMU) or inertial navigation sensor (INS). This system works by telling the vehicle where it is at the time of launch, and the vehicle’s computer uses the signals from the inertial measurement unit to ensure that the vehicle travels along the programmed path. Inertial navigation systems are widely used on a range of aerospace vehicles, which include commercial airliners, military aircraft and spacecraft. With reference to precisionguided munitions, navigation guidance is used for mid-course correction of guided missiles. Long-range all-weather subsonic cruise missile Tomahawk and medium-range allweather beyond-visual-range airto-air missile AMRAAM (Fig. 14) are some examples that use inertial navigation for mid-course guidance. While inertial navigation guidance technique makes use of onboard sensors, ranging navigation depends on external signals for guidance, which are usually provided by radio beacons. Based on the direction and strength of the signals received by the aircraft, it navigates its way along the desired trajectory. Ranging navigation guidance has been largely rendered obsolete with the arrival of global positioning system (GPS). GPS based navigation has largely replaced radio beacons in both military and civilian applications. GPS is a key enabling technology for existing and future military precision navigation applications. Joint direct attack munitions (JDAM) series of guided bombs make use of integrated INS and GPS guidwww.efymag.com



Defence Electronics ance techniques to determine where these are with respect to the locations of their targets. INS-GPS combination gives the precision-guided weapon a kind of all-weather capability and largely overcomes the vulnerability to adverse ground and weather conditions of weapons employing laser and imaging infra-red seekers. State-ofthe-art precision-strike weapons use a combination of guidance technologies, including inertial navigation, global position sensing and laser/ infra-red, seeking to achieve higher performance levels. Celestial navigation is one of the oldest navigation techniques that uses the positions of stars to determine location, especially latitude, on the surface of the Earth. This form of navigation guidance requires good visibility of the stars, which makes it particularly useful at night or at very high altitudes. In celestial navigation, the missile compares the positions of stars to an image stored
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in its memory to determine its flight path. Submarine-launched ballistic missile (SLBM) Poseidon of Lockheed Martin, carrying multiple independent re-entry technology and having an operational range in excess of 4500km, is an example of a ballistic missile using celestial navigation. Geophysical navigation guidance depends for operation on the measurements made on the surface of the Earth. It uses compasses and magnetometers to measure the Earth’s magnetic field and gravitometers to measure the Earth’s gravitational field. This technique has not found much application in missile guidance. Yet another guidance technique makes use of terrain contour matching (TERCOM). It uses a radar altimeter to measure height above ground. By comparing the contours of the terrain against data stored aboard the missile, the missile’s autopilot navigates its way to the destined location.



TERCOM is a navigation system used primarily by cruise missiles. A related technique to terrain matching is called digital scene matching, but is far more accurate. This technique relies for guidance on comparing the image seen below the weapon to satellite or aerial images stored in the missile computer. If the scenes do not match, the computer sends commands to control surfaces to adjust the missile’s course until the images match to a certain acceptable level. Digital scene matching is used on Tomahawk cruise missile. In fact, Tomahawk’s guidance system uses a combination of INS, GPS, TERCOM and digital scene matching techniques. In subsequent parts, we will discuss the different types of PGMs in terms of involved technologies, capabilities and limitations, deployment configurations, state-of-the-art and future trends. To be continued next month



Electronics For You | February 2015



83



VIEWPOINT



Future of Robots: Artificial Intelligence and The Need for R&D, According to IEEE



R Antonio Espingardeiro is a member of IEEE and a robotics inventor and researcher
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obotics is by its essence a multidisciplinary science. Research into autonomous navigation gathers knowledge from physics, electronics, mechanics and computer science. In transportation sector, the motivation for developing autonomous vehicles is driven by safer roads, better traffic-management systems and energy efficiency. However, as technology evolves, there are other types of opportunities arising in the future. In hardware terms, autonomous navigation involves high computing power, odometry, sensing technology (GPS, laser ranger finders, ultrasonic, infrared sensors) and 3D mapping. From a computational point of view (software), autonomous navigation involves pattern recognition, colours, features, shapes, obstacles and continuous statistical analysis for decision making. Such technologies are likely to have a predominant effect on areas such as health and medicine, manufacturing, energy, agriculture, environment or space exploration. In health and medicine, artificial intelligence (AI) and image processing could become determinant tools in the ways healthcare diagnostics and surgical interventions are performed. Computational algorithms could, for example, help identify damaged tissues and make predictions on what is likely to happen during a biological cycle. Machines are already far superior when it comes to processing high volumes of information, and providing alternative diagnostics in health care could become standard de facto. Tele robotics will allow new forms of communication, personal advising and motivation, which can bridge the gap be-
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tween care providers and care receivers. In terms of surgical procedures, as robots’ dexterity and accuracy increases, the ability to assist surgeons in difficult operations will result in better outcomes for both clinicians and patients. In manufacturing, we could expect image processing to re-frame current production schemes. As computer vision becomes more associated with high levels of dexterity, new forms of production and assembly/ disassembly lines could be applied. It is likely that such paradigm will complement factory workers, where robots are better at producing goods, but humans are far superior in quality checks, supervision, product design and innovation. Then, we have energy. Again, the notion of computing becomes extremely relevant. As renewable energies become a reality, we will also need to build infrastructures for production/conversion and distribution networks around the globe. The concept here is decentralisation. We will use AI, pattern recognition and decision-making algorithms to control the flow of energy and bridge the gap between producers and consumers. Such an efficient way of controlling energy (intelligent grids) is also likely to broaden the access of energy, and eventually reduce production/ conversion/consumption costs. Another important area deals with AI in agriculture. As the world population increases, we will have to find new ways of producing food. As an example, the knowledge brought by autonomous vehicles could be translated into autonomous vehicles for helping in agriculture. AI and image processing could allow autonomous tractors to work tirelessly on the fields, performing tasks such as moderating the percentages of water, fertilisers or pesticides. Seeding or watering could become normal procedures for autonomous farming vehiwww.efymag.com



VIEWPOINT have a positive impact on the environment. In terms of space robotics, we could also see some increase in the use of autonomy in space explorations. Autonomy could be translated in terms of orbital robotics when assisting astronauts, for example tossing satellites, opening or closing valves, or simply cleaning certain equipment. On another spectrum, one of the biggest challenges with planetary rovers (ROVs) deals with delays in communication between the Earth and robots. Meanwhile, AI algorithms are being developed for giving the robot enough autonomy to explore certain areas while humans try to regain control. Such The author, Antonio Espingardeiro, has created the P37 S65 robot that challenge is highly has the ability to remind elderly people to take their medication and exercise, and it can even tell jokes important in terms of negotiating trajeccles. Similarly, the use of unmanned tories to avoid obstacles, maintain aerial vehicles (UAVs) for agriculture the robot’s integrity, save energy checks, treatment and mapping will and possibly regain communications become a reality in the future.This is with the Earth. Another aspect to bear in mind likely to be translated into a reduction of farming costs, and inevitably is that ROVs can act as scientific advisors (expert systems) for human into a reduction of food prices. Materials research is likely to of- operators back on the Earth (for example, for sensing things that would fer alternatives in robotics production and related areas. In the future, ro- be biologically impossible to detect) in dangerous environments. bots could become cheaply-built, disBy now it is perceptible that when posable and recyclable in numerous applications. On the same spectrum, performing research into autonomous robots could become important tools navigation, we are not only talking for collecting garbage and recycling. about autonomous driving vehicles, but indeed pushing the boundaries Cleaning parks, oceans or other areas could become a reality for the use of of robotics and AI to other areas of robotics and AI. Such features could human life.  www.efymag.com
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Wearable technologies are starting to play a crucial role in the military as well
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Q. What kind of evolution has been happening on the communications link between troops and their headquarters? A. Let us start with basic hand-held radios used by military personnel. These radios have to support both data and voice, and work on extremely low power so that the personnel need not carry additional packs of battery. Additionally, these have to be super-secure and support a wide frequency band with a way to skip and switch frequencies in milliseconds to prevent jamming and spying. The recent trend is software defined radios (SDRs), where frequency and bandwidth are completely controlled by software, making a single platform highly configurable for versatile communication needs. Similarly, these radios need to communicate among themselves and to base stations. Configurability for frequency and bandwidth, ultra-low power consumption, ability to run any modified version of Long-Term Evolution (LTE), or 3G stack, and high security are the requirements for such base stations in the field that is mostly mobile. For back-haul solutions from these mobile base stations back to headquarters, a range of solutions is used including repeaters, microwaves and even satellites.



Q. How has this increased bandwidth being used in military communications and electronic warfare? What kind of data is being transmitted here? A. We are seeing an increasing use of spectral dominance, battlefield intelligence and analysis of troop data 86
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High-end technology is vital to the success of a defence program. From soldiers in the field to decision-makers in the command and control centres, the flow of secure, real-time and accurate information helps shape the outcome of any military campaign. This network is a labyrinth of complex signalprocessing technologies powered by the next generation of electronics systems. Somshubhro Pal Choudhry, MD, Analog Devices, and Paul K. Klonowski, global director, aerospace and defence, Analog Devices, speak with Rahul Chopra and Dilin Anand of EFY directly from the battlefield. There is an increasing use of cognitive and multi-function systems and software flexibility in networking and radios. The amount of data being processed by high-end radars has significantly increased, and there is an increasing use of graphics processing units (GPUs) to process this information.



Q. A lot of military technology has been moved onto the consumer world, allowing consumers to benefit from military research and development. Has it ever happened the other way around? A. This is a reverse trend that is starting to happen in recent years. For decades, most technologies and innovations went from defence and space to enterprises and service providers and finally made their way to consumers. But, the last decade has demonstrated that consumers are the most avid technology adopters. It is only now that military is taking on smartphones, tablets, wearable devices, high-speed wireless networks like LTE, and securitising and ruggedising these for the battlefield. Smartphones, tablets, wearables and highspeed wireless networks that are now so prevalent in the consumer world are starting to change how military personnel use and exchange information. Military versions of these with modified stacks, added security layers and required ruggedisation are making their way to the defence sector.



Q. Please give some examples of this trend of consumer devices entering military space? A. Today, wearable fitness devices are a craze in the www.efymag.com



Interview consumer world. Wearable technologies are starting to play a crucial role in the military as well. Heart rates, perspiration rates and several other vital signs are getting monitored for soldiers and communicated back via a data link, to monitor health and send required medical help during an emergency. Also, the rapid development and deployment of high-speed wireless technologies like 3G and now LTE have enabled literally the whole world to be connected. Defence industry is now using a modified version of 3G, LTE and Wi-Fi protocols along with necessary security for military communication, instead of relying on proprietary protocols they had used in the past.



Q. Like wearables, is there anything happening in the filed of the Internet of Things (IoT) on the military application side? A. When we talk about the IoT in a military application, it is mostly around wireless sensor networks and related software protocols. However, everything starts from the sensor. Sensors, the signal chain that makes sense of data and converts it to digital, digital-signal processors, RF devices and Big Data are the main components of any IoT system. Our focus is on how to optimise the IoT in military via above-mentioned applications. Another aspect of the IoT is energy harvesting, where we are working on several technologies on how best to
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leverage sunlight, ambient light or vibration to energise sensors and devices in the field.



Q. Will energy harvesting be the primary area of research for attempts at reducing power consumption? A. One of the advances that we see in this area is the need for extremely low power to power up these sensors and associated electronics, especially with the emergence of the IoT. While several new advances are being made in terms of how to reduce power consumption for sensors, the signal chain, the processor and wireless sensor networks, energy harvesting is the trend that is attracting major research funds. The idea is to see if energy could be harvested in the field to power up these remote sensors and edge-nodes of the IoT.



Q. What kinds of technologies are currently available for harvesting energy? A. Wherever we put an integrated chip between a hot and a cold area, we can look at harvesting energy from a temperature difference standpoint. Energy can also be harvested from vibrations and movements. Ambient light sensors are another area to look at. Energy transmission and storage plays a key role here. So our focus is on building energy transmission and harvesting devices. 



Electronics For You | February 2015



87



Interview



In a nuclear reactor, a security breach can result in a large safety issue Last five years have shown several large security vulnerabilities that can create real-world safety implications, such as the Stuxnet worm that reportedly ruined one-fifth of Iran’s nuclear centrifuges. Shinto Joseph, operations and sales director, LDRA Technology Pvt Ltd, speaks with Dilin Anand of EFY about the increasing real-world implications of embedded software testing Q. How has testing embedded software evolved over the years to keep up with newer security vulnerabilities? A. Analytical tools are primarily used for finding defects in a system. While earlier this was done from a safety perspective, it is now being done from a security perspective. Ultimately, what is required here is finding the defect in a system through end-to-end analytics, going through the code and looking for malicious content, searching for vulnerabilities and also generating test cases so as to go through all possible permutations and combinations of potential problems.



Q. How do vulnerabilities make their way into the code in the first place? A. In a security paradigm, no one deliberately creates a system for others to hack. However, the designer might have missed taking all necessary precautions. And, there is always the chance that the hacker is smarter than the designer. Either of these makes the system vulnerable. If somebody is designing a system, it is his or her responsibility to make sure that the system is secure. Today liability clauses force designers to make responsible designs.



Q. How can design engineers play safe here? A. My advice to engineers is that they need to handle these issues at the design level itself, rather than wrapping the system into folds of security solutions. At the end of the day, even if the system is not strong internally, in case of an attack, it should be resilient enough to be able to come back to normal. For consumer devices like mobile phones, attacks happen all the time but these are comparatively not as serious as an infrastructure hack. When we consider large powerdistribution systems, a nuclear reactor, railway network or telecom network, these factors are very important. Somebody has to make these designs safe, test the systems for vulnerabilities and enforce internationally-acceptable coding design guidelines from a safety or security perspective.



Q. What is the relationship between a safety and a security issue in an infrastructure? A. Security and safety issues are often interlinked. For 88
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example, in a nuclear reactor, a security breach can result in a large safety issue. Security vulnerabilities can result in a blast in the reactor, which could convert the power station into a bomb after that, resulting in a major safety issue.



Q. I understand that memory limitations have an effect on testing software in embedded devices. But is memory, or the lack of it, still a problem in 2015? A. People often say that memory is unlimited, but it is not the case. Most systems are designed for optimal resources (with respect to hardware and software) and for optimal size and form factor. People are interested in finishing it with the bare minimum, as they have to pay for each bit of extra memory. While this amount might be negligible when looking at just one or two chips, it adds up to a lot when you consider the quantities involved in the mass production and shipping of a consumer product.



Q. How is this situation different if we look at infrastructure systems where memory would not be mass produced? A. An infrastructure system requires high-end reliable memory and every gigabyte (GB) costs a lot. This causes designers to put a cap on memory. However, many new techniques are coming up. For example, experts have suggested proteins to be the next memory material as semiconductor materials seem to have reached their limit of how small the memory could be.



Q. What are the challenges faced by designers here? A. Many times we see that a design gets implemented in large programs five to eight years after work started on these. The design team takes care of issues that were prevalent 15 years ago. However, once the program takes shape, different problems arise all together. So, you need to test the system for those changed scenarios as well. Also, security was not much of an issue ten years ago. Today, it is the first design consideration for any system. You may even end up testing systems that are not designed for large memory.  www.efymag.com
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This Month’s DVD Contents This month’s DVD accompanying EFY plus is a collection of a variety of free and open source electronics design and automation (EDA) tools for multiple platforms Sneha Ambastha



Popular resources



Fedora Electronic Lab (FEL)



 7Zip. Version 9.20 (stable version, file archiver)  Java Runtime Environment. Version 8 update 25 (runs programs written in Java programming language)  VLC. Version 2.1.5 (media player)  Opera. Version 26.0.1656.60 (web browser)  Free Download Manager. Version 3.9.4 build 1482 (file download manager)  Thunderbird. Version 31.1.0 (e-mail application)  Mozilla Firefox. Version 34.0.5 (web browser)  Apache Open Office. Version 4.1.1 (open office)  Moon Secure AV (antivirus)



FEL is a spin on Fedora that contains all the free and open source software that one would require for EDA. It provides all open source hardware design flows depending on the semiconductor industry’s current trend. FEL as a platform has the ability to map the three methodologies—design, simulation and verification—that enable one to have a better hardware design flow and experience.



GENESIS GEneral NEural SImulation System (GENSIS) is a software platform that allows users to simulate complex neural structures. The object-oriented programming approach used in this simulator allows the user to modify, reuse and exchange models or model components easily. It also enables designing with parallel computing, while working on large-scale neural projects.



Pcb Pcb is a software tool for Windows for designing printed circuit boards. It has many different types of layouts, such as lines, arcs, polygons, elements (lines, pins and arcs), vias and text information, separated into different layers to enable a smooth design. It supports about eight different layers, in addition to the silk screen layer, and controls the visibility of surface mounted device (SMD) pads, pins and vias. It does not have any memory or any time-consuming 90
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features like auto-router and autoplacement.



also be used to write non-interactive programs.



Greensocs 4.2.0



SCADA ProcessViewer



Greensocs is a free development kit used for producing systems on a chip using SystemC (a derivative of C), which is different from Verilog or very high speed integrated circuit (VHSIC) hardware description language (VHDL) that uses C. Although its main purpose is to encourage designers to use SystemC, it lowers the cost of infrastructure development, adoption and training. It allows EDA companies to build tools in support of the standards and increases the use of IP and interchange.



SCADA ProcessViewer is a free and open source tool. It is a cross-platform SCADA tool written in free Pascal language on Lazarus integrated development environment (IDE) 0.9.28.2. The source code for this tool is also freely available and can be changed as per project requirements. The plus-point here is that the changed code can also be released to the open source community to help others working on similar projects. It is distributed in terms of GNU GPL version 2.



Octave



A virtual sound-level meter is a MATLAB development for reading calibrated .wav files and analysing the field of sound with an actual soundlevel meter. It analyses and implements many different types of waves from fast to slow, and from noise to spectrograms. The executable version of this tool does not require MATLAB, and it can work on Windows XP, Vista and Windows 7. 



Octave is a free, open-source-interpreted programming language that enables numerical computations. Its syntax is quite similar to MATLAB and is made available under the GNU general-public licence (GPL). The latest version of Octave comes with a graphical user interface, which makes this tool more user-friendly. Although normally used through the interactive command-line interface, it can



Virtual sound-level meter



The author is a technical journalist at EFY www.efymag.com
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A Free MATLAB Alternative Called Octave Jai Sachith Paul



M



atrix Laboratory (MATLAB) is an all-time favourite tool for electronics engineers working on data interpretation and analysis. There are a lot of reasons that help justify its position—the ease of use, flexibility, documentation and add-ons in the form of tool boxes, among others. But for beginners, enthusiasts and academicians, MATLAB is not always a smart choice. The software along with toolboxes is too costly for them to purchase. In the search for an effective alternative for MATLAB, we cannot compromise on certain features. First feature is obviously compatibility with MATLAB. If at one point of time, the user wants to switch to MATLAB, he or she should not be forced to re-write the entire code. Second, all



GNU Octave www.efymag.com



computations in the tool should be based on matrices as in MATLAB. Also, the user should be able to create functions in the program. We can add a lot more to this list. In this article we are introducing GNU Octave, a smart open source tool that has all the features that enable it to be a close alternative to MATLAB.



What is GNU Octave GNU Octave is a high-level programming tool for complex numerical computations. The interactive command line interface (CLI) provides an excellent mechanism for solving linear and non-linear problems numerically. The latest version 3.8.2 is equipped with a graphical user interface (GUI) along with the traditional CLI. Octave makes use of an interpreter for compiling and executing Octave instructions at run-time.



It can create, save or print plots, graphs and charts with the help of gnuplot and Grace software present in this month’s EFY Plus DVD. The tool provides extensive graphics capabilities for data visualisation and manipulation. The software is written in C++ using C++ standard library. It is available under the GNU generalpublic licence and can be used, shared and modified free of cost.



Octave now incorporates GUI Until recently, the main blame on Octave software was that it did not provide the user with a GUI. The argument the company gave was, if you do not have a pocket calculator, you will be really strong at mathematics. Similarly, if you do not have a GUI, you will learn the language better. But the users were not quite happy with such an answer. Octave has finally come up with a workable GUI from version 3.8.0 onwards. Since the GUI is not polished, the graphical interface is not default and the user has to invoke GUI with force-GUI option. Developers are working on the pain areas of the present graphical interface of the software, and will soon come up with another version 4.0.x, with default GUI. Electronics For You Plus | February 2015



I



efy plus dvd How Octave is different from MATLAB Let us see how some features in Octave are different from those in MATLAB. No compiler. Octave does not have a compiler, and hence we cannot convert Octave code into binary for additional speed or distribution. No just-in-time (JIT) compiler. The JIT compiler in MATLAB increases the speed of for-loops in MATLAB to almost native performance with certain restrictions. Octave does not have a JIT, and hence it might be somewhat slower in such cases. In order to resolve this, vectorise your code as much as possible. Nested functions. In MATLAB, nested functions have access to the parent function’s scope. Octave does not have this provision. Defining features in the command line. We can directly write code on the command line for defining the features in Octave. Commenting statements with # instead of %. The main advantage of having # instead of % at the start of comment line is that # is also a comment character for unix script files. Any file that starts with a string with # will be treated as an Octave script and be executed by Octave. Strings de-limited by double quotes. The double quote (”) may be used to de-limit strings, in addition to the single quote (’). Also, doublequoted strings include backslash (\) interpretation (as in C, C++ and Perl), while single-quoted strings are un-interpreted. Line continuation by backslash. We can continue the lines with a backslash (\) or by using three dots (…). Function handles, variable argument lists and class definition. There are some limitations in the function handles and variable argument lists in the LHS of an expression. MATLAB classdef object-oriented programming is not yet supported, though work is underway in a branch of the development tree. II
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Check out the link (http://wiki. octave.org/FAQ) for more differences.



How Octave is different from its competing tools There has been a lot of research around the world to find out the best alternative tool to MATLAB. FreeMat, Scilab, R and Spyder are some of the popular tools in competition with Octave, to be the best alternative to MATLAB. Michael Dunn, in one of his blogs titled A Look at Octave vs Scilab, points out that unlike Octave, the syntax of Scilab is quite different from MATLAB. He mentions that the development environment of Scilab is far better than Octave’s. Scilab uses a syntax-aware editor, variable-watch window, interactive terminal, help system and file browser, while Octave uses a terminal interface. Some users prefer R to Octave because they feel that the data collection, manipulation and analysis capabilities of R are comparable to MATLAB. R can run on Windows, Linux and even Raspberry Pi. In a research paper on free alternative numerical-computational packages, Matthew W. Brewster points out that both FreeMat and Scilab exhibited some incompatibility with MATLAB and some performance problems in their tests. Neeraj Sharma and Matthias K. Gobbert, in their research paper titled A Comparative Evaluation of MATLAB, Octave, FreeMat and Scilab for Research and Teaching, find that all packages gave identical numerical results, though Scilab exhibited a limitation in the size of the linear system it could solve in the complex test problem, and FreeMat was hampered by the lack of a conjugate gradient function. The available graphical functions differ in functionality but give equivalent plots, though FreeMat has limited three-dimensional graphics capabilities at present. GNU Octave is the most compatible with MATLAB due to its numerical abilities and similarity of syntax. Another



reason to consider Octave is that free parallel-computing extensions are available that are known to work with this package, conclude these researchers.



What users think about Octave Users, especially beginners, feel that Octave is an incredibly good tool. In their opinion, it even outplays MATLAB in a Linux environment. “It never ceases to amaze me that developers write such incredible software and put it out there for free. With this software you can plot sigmoid functions and calculate the transpose of any matrix easily. It is essentially a free version of MATLAB. So, I cannot imagine any business not utilising this priceless software. I am deeply grateful to Octave developers because it means that I can watch a linear algebra video, actually test it and make it work on my computer. The complexity of maths that Octave can handle is amazing. And, all of this for free. Thank you just does not seem to mean enough,” says a user on apps.ubundu.com A user writes in mathworks.com, “The language is almost identical to basic MATLAB. The discriminating difference is that Octave is open source and free. For my roboticsmodelling applications, it is more than adequate. I will likely stop spending money on MATLAB, especially if the Octave organisation develops a basic Simulink-like capability.”



A very useful tool From the above discussions, we can easily conclude that Octave is an excellent alternative to MATLAB for complex numerical computations. It outplays most of its competent open source software in its usability and performance. The graphical interface, which is a recently added functionality, makes this tool more user-friendly. So why not give Octave a try using the software accompanying this month’s EFY Plus DVD?  The author worked at EFY till recently www.efymag.com
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Multiple Design-and-Simulation Tools in One: Fedora Electronic Lab Sneha Ambastha



A



re you working on a new electronics project from scratch? Does it include a designing-and-automating process? Do you have all the required electronics design and automation (EDA) tools for the same? I understand that such projects need a lot of designing tools, and it is tough to find all EDA tools separately and then install these one by one on Windows. So, if you are well-versed with Fedora operating system (OS) and are using one, the solution to all your problems would be Fedora Electronic Laboratory (FEL). FEL is a spin on Fedora that contains all software one would require for EDA. It provides all the different open source hardware design flows depending on the semiconductor industry’s current trends.



Reason for existence The usual problem that designers have at hand is that they do not find any open source EDA solution for a real-life problem. Now, while engineers use EDA software to design chips or circuit boards, it requires a set of hardware design tools to design chips. However, the same set of hardware design tools need not work with every hardware design project. Although FEL is limited to Fedora OS, it could make its existence possible only because it had the solution to all problems discussed above. The open source EDA software included in FEL meets the demands of field-proven problems. This open source platform helps you keep in www.efymag.com



Fig. 1: Fedora Electronic Laboratory



About Fedora You might be wondering what Fedora is—whether it is an OS or software package. Let me help clear the confusion. Fedora is a Linux OS, developed by an open source community and owned by Red Hat. It includes a complete set of free and open source tools to support a wide range of operators from students to professionals, and from hobbyists to developers. Fedora supports two primary architectures—Intel x86 and ARM. Although commercial versions of Linux are based on Fedora, Fedora Linux is freely available for use and customisation. What is a live image. A live image is an ISO file that is used to create live media (CD/ DVD/USB) that can be executed without being installed on a hard drive. This means that it can run without having to install additional OS on your computer. It does not take much time to install and can be configured with an uninterrupted storage. Apart from this, it has other advantages too. It can be used as a back-up to the one installed on your hardware. Note. The document on how to install FEL has been included in this month’s DVD for EFY Plus.



pace with the current technological race with open source community support. This community helps users with installation and use of any EDA tool in the spin. FEL as a platform has the ability to map the three methodologies— design, simulation and verification. These methodologies enable one to have a better hardware design flow



and experience. These also help Fedora achieve its aim to support innovation and development brought by the open source community.



Collaborative hardware review The digital hardware design has many requirements, one of which is to track files and feed these into multiple EDA tools. Then, reports and Electronics For You Plus | February 2015
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Fig. 2: ASIC analogue design-and-simulation tool



Fig. 4: Netgen



Quick overview Version: 21 Licence: OpenSource Key features: 1. To build a bridge between both free and open source software and hardware communities. 2. Inter-operability between different EDA packages to achieve various design flows.



Fig. 3: Overview of FEL’s solutions to the design centre



netlists have to be analysed carefully and logged-in further. All of these are tracked by the companies under project dependent files. Fedora makes all of these processes easy through a dedicated web server, meant especially for hardware design and code reviews through FEL. It also helps improve their sign-off methodologies. Designers are often confused about hardware code reviews, and inexperienced companies are often misguided due to which plenty of time is wasted. Moreover, code-sharing takes place in an inefficient way (in a non-acceptable format) due to which misunderstandings arise. This web server solves all these issues, IV
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collaborating all hardware tools and their files.



Targets micro-nano electronic engineering field FEL targets the engineering field at the micro and nano level with the help of its different tools. On one hand, the collection of Perl modules included provide the engineering support at Verilog or very-high-speed integrated circuit (VHSIC) hardware description language (VHDL) level, while on the other hand, there are tools for embedded design that provide advanced RISC machines (ARM) support as an alternative to Fedora architecture. The extra standard cell



libraries included support more than 300MB of cells of size 0.13µm. Then, there are C based design methodologies, programmable logic array (PLA) tools and simulators for 8051 and 8085 microcontrollers along with the peer-review solution, coupled with Elipse-integrated development environment (IDE) to support the intellectual property (IP) design for digital or embedded hardware, extracted spice decks (sub-circuits with external connectors that appear in an alphabetical order) with simulation facility through gnucap, ngspice or any other spice simulator.



Features that dominate FEL’s methodologies make it a multipurpose platform, where at one time it allows design and simulation, while at the other synthesises the design flow. Design and simulation. The application-specific integrated circuit (ASIC) analogue design-and-simulawww.efymag.com
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Fig. 5: GHDL



Fig. 7: PCB design



Design rule checks (DRC). FEL platform allows layouts for ASICs using tools like Magic, Electric, Toped and Netgen. These also help in generating database formats, like GDSII stream and crystallographic information file (CIF), from a given layout to enable easy file transfer based on industry standards. During operation, a continuous DRC Fig. 6: An MIPS-R3000 of 52000 transistors that has been completely operates in the backdesigned using Alliance CAD tools ground and provides tion tool helps designers to edit their an updated report of the violations in the design, if any. After the design schematics and to simulate them. This category includes both general- is complete, a hierarchical circuit purpose drawing programs and spe- extractor re-extracts the part of the cific computer aided design (CAD) circuit that has been changed and permits an interactive stretching tools, like XCircuit and various simulators from general-purpose to mixed- and compaction, routing the tools level (for example, gnucap, ngspice to work under and around existing or gspiceui). When design tools allow connections. Successful compilation and one to generate publishable quality of circuit diagrams, simulators perform verification. FEL provides a hardall types of circuit analysis at a level ware description language (HDL) beyond the capabilities of Spice im- simulation environment that allows you to verify functional timing modplementations. These tools are multilingual, can mimic different variants els of the designs. It contains tools of Spice and can also support new like GHDL, quite universal circuit simulator (Qucs), FreeHDL, Icarus languages, such as Verilog-AMS. www.efymag.com



Verilog, GTKWave and Drawtiming to scale-up the multiple levels of complexities and abstractions in the design. These support both VHDL and Verilog designs and allow cross-reference generation in HTML. Standard cell libraries help generate automatic layouts from VHDL description, which is then successfully compiled and run on DLX and LEON1 SPARC processor. Logical design flow. Tools like pharosc, Alliance and gds2pov are more such design tools in FEL that not only route and automate the layout generation but also layout the design flow. These provide a complete real-time logic (RTL) for CIF and GDSII formats and create a three-dimensional view of the scenes described in GDSII files. Complete checking of the model and format proofing occurs at this stage.



Experience talks Students working on Fedora have liked FEL a lot from the time it was just a project. They not only want to contribute towards it as users but also as developers. A student at http://blog.gmane. org/ says that she has been working on Fedora electronic spin since quite some time now. She has liked working with this so much that she has also worked as an ambassador promoting the advantages of FEL. Electronics For You Plus | February 2015



V



efy plus dvd Advantages of using FEL 1. Deployable in both development and production environments. 2. No kernel patches are required, making it easy to deploy and use. 3. No extra licences are required to activate its features. 4. Improving collaborative hardware development experience on Fedora.



Fig. 8: Tools



She herself started using Fedora only with FEL and admires this platform so much that she wants other students to get an opportunity to learn and use it. Another student in the same blog says that he has heard about FEL, admires it and wants to contribute towards it, being a part of this project.



VI
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Even though it has many positive features, you will find designers who are not sure if they want to use FEL, because they have never used Fedora and are not sure if they will be able to partition their existing OS to allocate space for Fedora. But, I think that every new tool has certain challenges in the beginning that can be



sorted out further with extended usage, especially when there is free-ofcost community support where you only need to share your problems and the solutions come to you. A single platform with so many design-and-simulation tools to learn and use, FEL has plenty of advantages for the electronics design and simulation industry. Make sure to try your hands at it. A copy of the software is available in the DVD accompanying this month’s issue of EFY Plus.  The author is a technical journalist at EFY
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Realistic Neural Modelling Using GENESIS Jai Sachith Paul



B



io-electronic engineers around the world are working on neural simulations for quite a long time. They have been sorting out ways to make a physical description of the nervous system for developing general principles of organisation, function and computation of the same. For this, they are simulating the behaviour of various brain structures like the cerebral cortex. All researches are considered to be futile if these cannot contribute anything to the society. One question that disturbs the researchers in this area is, “Can we develop software that can program an implanted device for simulating the nervous system in individuals with neurodegenerative diseases?” GEneral NEural SImulation System (GENESIS) is an answer to this question. Let us take a look at this software in detail and an interesting case study at the end.



What is GENESIS GENESIS is a simulation environment that enables the user to construct realistic models of neurobiological systems. We can simulate neural systems of any level of complexity, from sub-cellular components and biochemical reactions to whole cells, networks of cells and systems-level models using this tool. GENESIS allows the user to exchange, modify and re-use models or model components in the simulator. This is made possible with the help of the object-oriented approach www.efymag.com



Custom scripted GUI for a network simulation in GENESIS



Realistic modelling: Inspired from the history of science When we study the history of science, one fact becomes quite evident. For the quantitative understanding of physical systems, we should initially have a realistic model of the same. General principles, like the existence of gravitational force, were evolved from studies on realistic models. Dr James Bower and his team at Caltech labs felt that a physical description was necessary for understanding the physical structure and carrying out simulations that study the fundamental relationship between the structure of the brain and its measurable behaviour. They believed that general principles of organisation, function and computation will only emerge if this description is constructed. Since its release for general use in 1988, GENESIS provides researchers an effective framework for developing this physical description.



taken by the software and its highlevel simulation language. GENESIS is implemented in C language using X-Windows system, and runs under most varieties of UNIX, including Linux. The design of the software is such that it could easily be adapted for parallel computing. An extension to GENESIS, called parallel GENESIS (PGENESIS), runs on almost any parallel cluster, SMP, supercomputer or network of workstations, where MPI and/or PVM is supported, and on which serial GENESIS itself is run-able.



Why use a general simulator for neural modelling. The intention of using a general simulation system is clearly described by Dr Bower and Beeman in The Book of GENESIS. If the tool had a dedicated code for particular simulations, simulation speed and memory utilisation would have been optimal. But the processing power and speed of computers have increased over the years. The price of the memory has also decreased marginally. So, sticking to these two parameters is not an absolute necessity any more. Electronics For You Plus | February 2015



VII



efy plus dvd GENESIS based implanted neuro-stimulation device to treat chronic migraine A global medical-device company, St. Jude Medical Inc., has come up with a GENESIS based implanted neuro-stimulation device for patients with intractable chronic migraine, which is one of the most difficult-to-treat headache disorders. This system is used for the peripheral nerve stimulation (PNS) of the occipital nerves for management of pain and disability associated with the migraine. The software developed in GENESIS is encoded into a neuro-stimulator and is connected to small electrical lead/leads placed under the skin. It provides mild electrical stimulation pulses to the occipital nerves that are located just beneath the skin at the back of the head. A study on 157 patients, with each patient suffering from headache for about 26 days per month, reported that 65 per cent of patients reported excellent or good pain relief.



First, unlike in dedicated simulations, we can modify the existing code for including new components. This dramatically boosts-up the speed of modelling, which is the time-consuming part in most of simulations. Second, model components can be shared between different simulations. If we are able to use the previously-developed-and-tested components, it can easily boost-up the speed of new simulations. Third, general simulations can serve as a means of communication between different laboratories interested in the same system. GENESIS allows researchers to test the modelling results of other researchers working in the same area. Beyond this, there are a lot of technical advantages, such as assurance on credibility of software core of simulations, accessibility to parallel computers, new integration techniques or graphics and some form of standardisation for model descriptions.



Design features Let us take a look at the key design features of this tool. Building-block approach. Simulations and the graphical user interface (GUI) in GENESIS are based on the building-block (modular) approach. Each building block performs well-defined functions (that is, receiving input, performing computations, producing output) and communicates with each VIII
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other in a standardised way. The advantage of using this approach for neural simulations is that, these systems typically consist of discrete components that interact with each other in quite stereotypical ways, and more simulations use similar neural components, display routines, numerical-integration routines, etc. The user can choose any combination of these blocks and extend the tool for a new application by adding new blocks with the help of an object-oriented design. Individual modules or linked assemblies of modules can easily be replicated. Flexible interaction. GENESIS allows the user to input commands through Script files, GUI or using GENESIS command shell. Script language interpreter (SLI) is the underlying level of GENESIS user interface. This interpreter has an extensive set of commands related to the building, monitoring and controlling of simulations. GENESIS simulation objects and graphical objects are linked together using the scripting language. The interpreter can read SLI commands either interactively from the keyboard (allowing interactive debugging, inspection and control of the simulation) or from files containing simulation scripts. GENESIS has a smart GUI called X-Windows Output and Display Utility for Simulations (XODUS). Users can easily develop simulations and monitor these with the



help of XODUS. The set of graphical modules present in this interface is exactly the same as that of computational modules from the user’s perspective. Just like in the case of computational modules, the user can choose the manner in which data can be entered or displayed. Also, graphical modules ensure full power of SLI, with the provision of calling functions from the script language. Independent of the choice of device. Large-scale neural simulations involve a large number of groups working on the same project. For making simulations available to a large number of users, the design of the software is made to run under UNIX and X-Windows. It is tested on a large number of machine architectures. The implementation of PGENESIS has also expanded the scope of issues that GENESIS can address.



A powerful neural simulator Over the years, GENESIS has emerged as a powerful largescale neural simulator. Although GENESIS 2.3 was intended to be a final release of the GENESIS 2 series, it has continued to evolve with modifications needed to efficiently implement synaptic plasticity in large networks and many contributions from users. This has led to a new November 2014 GENESIS 2.4 release, which is incorporated in this month’s EFY Plus DVD. In order to address issues like difficulty in adding more modern Java based graphical interfaces, alternate script parsers and interfacing via the World Wide Web, GENESIS 3 is also being developed in parallel. Hope you have tried the iqr neural-simulation software that we had introduced in last month’s EFY Plus DVD. This month why not give GENESIS a try?  The author worked at EFY till recently www.efymag.com
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Samsung Galaxy Note Edge Launched In India Accessibility at the swipe of a thumb



S



amsung Note Edge’s unique curved-edge screen provides quick access to frequently-used apps, alerts and device functionality. It works on Android KitKat OS and has 2.7GHz quad-core processor. It features 14.2cm (5.6-inch) quad HD super AMOLED display, 3GB RAM and an internal memory of 32GB, which can be expanded up to 128GB. It packs 3000mAh fast-charging battery. The advanced, light-weight (15gm) S Pen provides a unique digital-handwriting experience through enhanced pressure sensitivity. Note Edge’s front camera is 3.7MP, whereas the rear camera is 16MP. On connectivity front, the device features Wi-Fi, Download Booster, NFC, Bluetooth v 4.1 (BLE), ANT+, USB 2.0, MHL 3.0 and IR LED (remote control). The phone also features a number of sensors, including barometer, accelerometer, geo-magnetic, RGB ambient light, gesture proximity, hall sensor, finger scanner, gyroscope and UV. Price: ` 64,900
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Chhota Bheem Tab By MOSTI A tab designed for the little ones



T



he Chhota Bheem tab has an easy, kid-friendly user interface and various child-safety features. It comes pre-installed with many popular nursery rhymes, puzzles, games and educational apps. This provides the child with a wholesome learning experience through fun activities that help develop a number of skills and interests. The tab’s parental control is password-protected and allows customisation of content. The device works on Android 4.0.4 Ice Cream Sandwich OS and has 17.8cm (7-inch) TFT screen. It features 1GHz Cortex A8 processor, 512MB RAM, 8GB built-in storage expandable up to 32GB (via SD card) and 2MP rear-camera.



Price: ` 8499



Sony Launches Noise-Cancelling Bluetooth Earphones For music addicts on the move



T



he MDR-EX31BN from Sony comes with a 13.5mm highsensitivity driver and noise-cancellation capability. The hybrid silicone-rubber earbuds provide long-term wearing comfort, while providing excellent insulation against ambient noise. The earphones are light-weight and comfortable for long listening hours, and provide audiophiles with 10.5 hours of play time. These come with a USB charging cable and feature a built-in li-ion rechargeable battery. The device supports Bluetooth and one-touch NFC connectivity, both of which provide a hands-free experience. The



Bluetooth connector has a power button that also acts as the call-receiving button. The earphones are available in red and black colour variants. Price: ` 5490



www.efymag.com



first look



GizMo ByTes Start-up launches safety device A Pune based start-up, CarIQ, has developed a wireless technology that aims to ensure passenger safety while travelling in cabs. It drives data from the vehicle’s microcomputer and sends it to servers hosted on the Cloud. Collected data is analysed and reports are generated on the condition of the car and driver’s credibility. A small device, it can be plugged-in to the onboard diagnostics of the car port. It keeps track of all data collected from electronic systems, like the engine, anti-lock braking system and air bag system.



IObit introduces all-in-one utility for PC security IObit, a system utility and security software provider, has announced the release of Advanced SystemCare Ultimate 8, an all-in-one utility for PC protection and system optimisation. With improved anti-virus and anti-malware engines, it protects the system, web-browser, online surfing and privacy data in real-time, and speeds-up a slow computer. It scans for viruses, spyware and malware threats to ensure computer security. To protect browsers, it comes with additional features, such as homepage protection, plug-in/toolbar cleaner and browser antitracking. It also helps clean and fix a variety of PC problems and boost up speed. The product comes with a customisable, friendly and easy-to-use UI.



iKaaj and DCB Bank launch mobile payment solution iKaaz, a mobile payments company, has partnered with DCB Bank Ltd to launch an innovative mobile payment solution in an effort to make India a cash-less economy. As per the agreement, iKaaz will launch the product, including its NFC based tap-and-pay product, targeting the merchant eco-system and other related offerings directly targeting consumers.
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Waaree Energies Introduces Solar Mobile Charger Now charge two devices simultaneously Price: ` 3239



W



aaree Energies Ltd, a leading solar panel manufacturer in India, has introduced its first rugged solar mobile charger. It has 5000mAh highgrade li-polymer battery and can charge two devices simultaneously. It has a matt-finish solar panel to protect it from scratches with an anti-slip outercover design. It is water and dust resistant, and shock-proof, which makes it an ideal companion for an outdoor trip.



This charger allows you to charge a wide variety of devices like mobile phones and tablets. It takes 12-16 hours to fully charge the battery in sunlight, while 4-6 hours using AC/USB adaptor.



Tata Sky Launches 4K UHD Set-Top Box With four times the resolution of full HD



T



ata Sky Ltd, a joint venture between Tata Sons and 21st Century Fox, has launched 4K UHD set-top box (STB) in India, taking television viewing to an unimaginable level. Tata Sky UHD 4K beams content at a resolution of 3840×2160, which is four times the pixels of full HD. Tata Sky uplinks all channels from broadcasters to its satellite, INSAT 4A, which sends these



channels in digital format to the mini-dishes fixed outside homes. The mini-dishes relay channels to the STB, which further decodes the channels and sends these to your television. Other highlights of the device are HDMI 2.0 that supports a higher frame rate, 7.1 channels of premium quality surround sound, 10-bit true colour and 16:9 widescreen aspect ratio.



Price: ` 6400
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Some Amazing Products at CES 2015



L Atithya Amaresh Chauhan is a senior correspondent at EFY



ike deja-vu from sci-fi flicks, technology is getting larger than life. With camera drones, super camera smartphones, self-driven luxury cars, smarter wearables and smaller 3D printers, here is the must-not-miss from CES 2015. The Consumer Electronics Show, CES, is one the world’s largest consumer electronics shows for a reason. Unquestionably, the presence of the world’s largest consumer electronics brands showcasing and launching their spanking new products makes it the most awaited event. Like every year, CES 2015, held at Las Vegas Convention Center, Las Vegas, saw a complete preview of the tech trends and innovations. Here is a quick tour of the biggest and most noticeable launches and announcements done this year.



Drones to capture and track movement



LG G Flex 2



98



The drone zone at CES 2015 was all about cameras. Almost all significant drones seen here had cameras mounted on them. Here are the few notables: EHang Ghost. A crowd-funded drone with a success story, EHang is all about taking aerial photos and videos. The drone can be controlled by a smartphone or tablet. The pilot has to draw a flight-path to follow, either by tilting the mobile device or having it autofollow you. AirDog. Like the Ghost, AirDog also follows your movements. However, instead of a smartphone or tablet, it uses an armband loaded with sensors, which communicate the data back to the drone with a longrange Bluetooth. Maxaero X-Star. The X-Star is loaded with a slotloading battery with around 25 minutes of flight, GPS guidance, safety features and a full-HD camera on a three-axis gimbal.
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Zano. Belonging to a very successful Kickstarter campaign, this palm-sized quadcopter is controlled by a smartphone and can avoid obstacles, hold its position and know exactly where it is in combination with your smart device. Trace. Not just a camera-carrying quadcopter, TraceR1 is a visually-intelligent camera, which is capable of autonomously controlling different devices, including the quadcopter, an RC-style car, a tripod gimbal and a dash cam. The camera can track a subject and live-stream directly to the Web.



The super camera smartphones Cameras were not just the highlight of the drone section but were also a big and noticeable draw in the smartphones category. 8MP to 20MP cameras clearly indicated that next-gen phones are all about smarter and bigger cameras. Among the huge list of these smartphones that made their first appearance at CES 2015, few notables are: Kodak IM5. What could define the camera trend better than the camera giant, Kodak, itself venturing into the smartphone sector by launching its very first handset, Kodak IM5. This 12.7cm (5-inch) device has a user-friendly interface, 13MP rear camera and operates on Android 4.4. LG G Flex 2. One of the highest-profile smartphones at the show. With its curved, flexible body and top-notch specs, the device was definitely a show-stealer. Like its elder brother, G Flex 1, the body of this device can be straightened and bent again without breaking. HTC Desire 826. This device features a cool front-facing ultrapixel camera of 4MP, 14cm (5.5-inch) display and an octa-core processor. For those who are unaware, an ultrapixel camera is an advanced imaging technology that allows you to quickly shoot vivid, true-to-life images with a wide range of colours, even in low-light conditions. Lenovo Vibe X2 Pro. Backed with breathtaking specs, like 1080p display, 64-bit Snapdragon octa-core processor and 13MP www.efymag.com



eStyle camera at both ends, this smartphone by Lenovo managed to get a lot of attention. The phone comes with a flash accessory that can be plugged right into the phone’s 3.5mm headphone jack for taking perfect selfies. Huawei Honor 6 Plus. Popularly compared with Apple iPhone 6 Plus, at about half the price, this handset sports 14cm (5.5-inch) display, a sleek metal design and 3600mAh battery. For selfie lovers, the phone sports 8MP shooter at both ends. Asus Zenfone ZOOM. This version of Asus’ Zenphone is custom-created for camera lovers. With features like 13MP rear camera with 4128x3096 pixels, laser autofocus, 3x optical zoom, optical image stabilisation and dual-LED flash, you are sure to click brilliant pictures. Similar to Zenfone 2, this device comes in 2GB and 4GB RAM variants. Tonino Lamborghini 88 Tauri. If ultra-luxury is your style, then this US$ 6000 smartphone from Lamborghini might excite you. This smartphone by the automobile manufacturer dons calfskin leather with stainless steel. For shutterbugs, it also sports 20MP rear camera and 8MP front camera.



Mercedes-Benz F 015 luxury in motion



LG smartwatch



Wearables for cars, health and captures



Automotives that bring sci-fi closer to reality This year, in automotive we saw bigger trends, like auto parking, self-driven cars, gesture control and luxury. CES 2015 reassured that gadgets from movies, like James Bond’s Tomorrow Never Dies, are not far from reality. (Yes, we are pointing to the BMW car chase from this bond flick.) Automotive in CES was nothing short of awesome. Below are three major highlights: BMW i Connected Mobility. Yes, it is real! Similar to the scene from the James Bond movie, Tommorow Never Dies, your BMW will now be able to pick you up by itself. The smartwatchcontrolled BMW i3 can also avoid obstacles and park autonomously. The i Connected Mobility suite of products allow BMW i3 electric vehicle to incorporate public transportation into their travel itinerary. With BMW’s i Remote app for Android, users can access the 100
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used outside the vehicle, just like an iPad. Mercedes-Benz F 015. Hold your breath! This year at CES, Mercedes presented a re-interpretation of the selfdriving car concept with their F 015 research vehicle taglined Luxury in Motion, which is absolutely justified by the technology the car holds. The interior of the car is more like a lounge than a cockpit. Seats can be rotated to face inwards, the car can be driven both manually and autonomously, where in case of earlier, the steering wheel extends from the dashboard. The body is made of carbon-fibre composite, aluminium and high-strength steel in a unique way so that it does not need a support pillar between front and rear doors, which allows the doors to give wide-open access to the interior. Similar to BMW i3, it supports features such as self-parking or calling the car to pick up the owner.



GQ Lamborghini 88 Tauri-01



best route, be it by car, bus or train, on a smartwatch or smartphone. Audi Virtual Cockpit and MMI. With Audi 2016 Q7, Audi is bringing in virtual cockpit and multimedia interface, or MMI. The car features lifelike 3D graphics, powered by Nvidia, on two high-resolution screens. While one is positioned behind the steering wheel that is customisable, the other touch-pad, with eight programmable buttons, is on the centre console to make inputting addresses and accessing menus easier. Google Voice recognises natural speech commands for placing calls or choosing song titles. The clincher is an optional rear entertainment system that features two HD tablets, both of which can be



While wearables were the big thing in the automobile sector, it was not all about automobiles. There were much bigger hopes from wearables in CES 2015, as we saw big names like Google, Samsung, Sony and Apple jumping into the wearable sector in 2014. And, standing true to anticipations, this year’s CES saw a huge range of smarter wearables. Below is a summary of what Las Vegas witnessed: LG. Sticking close to the automotive section, we would first mention LG’s smartwatch, which was teased at Audi’s show. This smartwatch, especially designed for Audi owners, does not run on Android but runs Open Web OS in the background. It sports a classy design, which looks somewhat similar to Moto 360. Detailed features and pricing are yet to be announced by the company. Misfit and Swarovski. How many times have you heard women complain www.efymag.com



eStyle version will be revealed in February. (Sony’s smartwatch 3 was launched in IFA last year.)



3D printing arrives for consumers



Swarovski Shine activity tracker da Vinci Junior 3D printer



Flying-selfie camera, Nixie, from Intel



Nobel 1.0 3D printer 3Doodler 2.0



about how ugly these wearables are? It is time for a wearable that is a feminine bliss! Misfit Wearables, in partnership with Swarovski, launched a luxury version of Misfit Shine activity tracker at CES. Named as Swarovski Shine, it is a pretty and intelligent accessory that comes in three sets. These sets range from US$ 169.99 to US$ 249.99. Its activity tracker, Crystal, measures your activities and sleep, and syncs with your smartphone. Lenovo. Yet another good-looking set of smartwatches were announced by Lenovo. The first wearable by the brand, Vibe Band VB10, is priced at US$ 89. The device is expected to be available beginning April this year. The smartwatch features a curved 3.6cm (1.43-inch) E-ink display, with a resolution of 296x128 pixels. It is compatible with any device running Android 4.4 and higher, and even with iOS devices. The gadget is also a fitness tracker, with an accel102
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erometer, a calories counter, distance and sleep measurement functions. It also displays instant notifications for calls, SMSes, social media and more. Intel. Intel’s press conference had a lot of innovation to showcase in terms of wearables. Among the noticeable were Intel Curie and the flying-selfie camera, Nixie. Intel Curie is the company’s first purposebuilt SoC for wearable devices. This button-sized product can be easily integrated into wearables, as small rings to clothes, watches and what not! Curie will start shipping in the second half of 2015. Nixie, the award-winning product of Intel’s Make It Wearable contest, is the first wearable camera that can fly. At your cue, this sporty wrist band unfolds and takes flight to compose and capture the perfect shot without interrupting your moments. Sony. No launches from Sony this year, but they did showcase a stainless-steel version of their smartwatch 3. Pricing for the stainless-steel



The presence of 3D printing at CES 2015 clearly indicated a new trend: 3D printing is not just for the industry anymore; it has well arrived for the consumers too! Here are the top stories from the 3D printing zone at CES: 3Doodler 2.0. For people who do not know about 3Doodler, it is a pen that allows you to write or draw in 3D. So, whatever you are writing or sketching is a real object. Isn’t that cool? What is more amazing about 3Doodler 2.0 is its size and look. It weighs just 50 grams, which is half of its predecessor, and its all-over size has reduced to 75 per cent! It also supports flexible filament now, which means it is time to draw your own clothes! Ultimaker2 Go. Considering the growing consumer interest in 3D printing, Ultimaker launched a new 3D printer at a price of just US$ 1450. da Vinci Junior. XYZprinting introduced da Vinci Junior with the price tag of US$ 349. This small machine targets entry-level consumers. Junior has a build volume of 15x15x15cm (5.9x5.9x5.9-inch), weighs 11.8kg, prints from an SD card and features automatic bed levelling, a necessary feature for all new desktop 3D printers. Nobel 1.0. Another 3D printer by XYZprinting, this printer is capable of printing layer thickness as fine as 25 microns. The printer has a build volume of 12.7x12.7x20.1cm (5x5x7.9inch). Priced at around US$ 1500, this will be up for sale in the third quarter of this year. ROBO 3D. Notable printers from the house of ROBO 3D were R Mega and R Mini. While R Mega is a mega printer in the true sense, with a 99.1x99.1x99.1cm (39x39x39inch) build area, the R Mini has a build area of only 11.4x11.4x11.4cm (4.5x4.5x4.5-inch). These two printers are priced at US$ 10,000 and US$ 399, respectively.  www.efymag.com



BUYERS’ GUIDE



Selecting Your Next Wireless Router



T



he ever-changing technology, bandwidth requirements and the fact that you want the device to work for at least the next few years are some factors that make choosing an appropriate wireless router quite difficult. You would want to spend on something that delivers great performance, along with adequate coverage, and offers long-term proposition. Highly technical specifications may increase the confusion even further. So, before finalising a wireless router for your home, go through this guide for buying (read: investing in) the device.



Diksha Gupta is senior assistant editor at EFY



Why do you need a wireless router A wireless router can connect a device to the Internet wirelessly and allow you to communicate with the world using a network at your home. But, do you really need a wireless router for this communication? If you are one of those people who work on one laptop, or PC, and do



not have other devices that need to be connected to the Internet, and you also do not like to change your position while working, then you can go for a DSL modem (you do not need a wireless router in that case). However, things are different these days. In this age of mobility, people use multiple devices, and hence a wireless router is a necessity. It allows you to go truly mobile, whether you want to access Facebook from your bedroom or chat with a friend on Whatsapp from your living room.



How do you use your network When choosing a wireless router for your home, you have to check your requirements first. If you are a basic user, who only surfs the Internet and is looking for simple Wi-Fi connectivity, a single-band router is a good choice. But if you have to perform bandwidth-demanding tasks, like heavy-duty gaming or high-definition video streaming, you should opt for a high-end wireless router.



SOME WIRELESS ROUTERS FOR HOME



Price Features worth looking at



iBall iB-WRB300N mIMO 300Mbps wireless N router



TP-Link 300Mbps wireless N router (TL-WR841N)



Netgear JNR1010-100PES 4PT BRIC N150 wireless router



D-LINK DIR-803 AC750 dual-band wireless router



` 1299



` 1326



` 1890



` 2379



Wireless security such as WEP, WPA and WPA2-PSK encryption security; firewall security features such as access restriction (time and schedule based); parental control (IP, MAC and domain filtering), DoS, and remote and local management



Parental-control, auto-mail function and easy set-up assistant



Live parental control and Internet speed optimisation



750Mbps wireless speed, 4 LAN ports and IPv6 support



The prices mentioned here are from various e-commerce portals and are subject to change.
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BUYERS’ GUIDE Single-band or dual-band Band is a frequently-used term when it comes to wireless routers. Wireless communication operates on 2.4GHz and 5GHz bands. While single-band routers are restricted to 2.4GHz frequency, dual-band routers operate on both 2.4GHz and 5GHz frequencies. For heavy usage, like file-streaming and gaming, 5GHz band is a good choice, as it is less crowded and delivers better internal-network performance. However, it has a downside too. It has been observed that 5GHz band is not able to sustain signals at greater distances. So, a 5GHz router can work best for you if you have understood the distance factor, while placing the router in your home. In addition, you should also check what band your device supports, before you opt for a wireless router.



Router speed This is yet another aspect that you have to keep in mind while buying the right router for your home as the speed of a router may vary. Gone are the days when 300Mbps was considered to be the standard speed for most wireless routers. With changing times and needs, the speed has been beefed up to about 1900Mbps. Do not go by these numbers literally for determining the speed of your router. With interferences present in the room, it is highly unlikely that you will get the exact router speed mentioned on the router. The fact is that, the speed mentioned on routers denotes the speed for ideal conditions. So, even if you get half the speed of what has been claimed, it is good enough. Also, do not mistake router speed for the speed of your Internet connection. The speed of your Internet connection depends www.efymag.com



on the speed provided by your service provider. The speed of the router manages your internal network and helps in tasks like streaming music, file sharing and so on.



What is 802.11n 802.11n is the latest popular standard in the world of wireless routers. Whether you buy a single-band or dual-band router, an 802.11n router is something that you should look for. However, 802.11n draft is the thing of the past, and 802.11n is the new standard and can support non802.11n wireless devices as well. But, as they say, technology is never stagnant, so is the case with wireless routers. The latest is 802.11ac. It is the most recent wireless networking standard and is capable of providing almost 1Gbps throughput, given ideal conditions. It supports up to 500Mbps on a single-band as well as dual-band. This standard is under development and there are not many devices that support it.



Security standards Most routers available in the market today provide WPA2-level security, which is by far the highest level. So, checking this standard should save you from any possible cyber crime. However, if you have kids around, it is good to have a router that offers parental control.



Some other points to consider IPv6. Of course, we are living in IPv6 era, but we cannot forget that the transition has happened just recently. While buying a new router, do consider the fact that new standards have come in. SD card slot and USB ports. For those who need external file sharing or printer sharing at home, a router with a USB port or an SD card slot can be a good choice.  Electronics For You | February 2015
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do-it-yourself



Ultrasonic Radar Model Using Microcontroller ATmega128 Ashutosh M. Bhatt



R



adar systems have a number of defence as well as civil applications. Air traffic control uses radars to track aircrafts on the ground and in the air, and to guide planes for smooth landings. Police use radars to detect the speed of passing vehicles. Geologists use radars to map the Earth and other planets. Military uses these for surveillance. Meteorologists use radars to track storms, hurricanes and tornadoes. The list is endless. A radar system consists of a transmitter that transmits a beam towards the target, which is then reflected by the target as an echo signal. The reflected signal is received by a receiver. This receiver processes Parts List Semiconductors: ic1 - MOC7811 opto isolator ic2 - L293D DC motor driver ic3 - ATmega128 microcontroller LCD1 - 20×4 LCD T1, T2 - BC547 npn transistor LED1-LED12 - 5mm LED LED13 - 5mm Resistors (all 1/4-watt, ±5% carbon): R1-R12, R19 - 470-ohm R13, R18 - 330-ohm R14 - 1k-ohm R15 - 220-ohm R16 - 4.7-kilo-ohm R17 - 10-kilo-ohm R20 - 100-ohm VR1 - 10-kilo-ohm-preset Capacitors: C1, C2 - 22pF ceramic disk Miscellaneous: S1 - On/off switch S2 - Tactile switch PZ1 - Piezo buzzer - 12MHz crystal oscillator Xtal1 Con1, Con4 - 2-pin terminal connector Con2 - 4-pin connector Con3 - 3-pin connector Con5 - 2-pin connector - 12V-5RPM DC motor - 3-pin ultrasonic distance sensor—serial out
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the received signal and provides such information as the presence of a target, distance, position (moving or stationary) or speed, which is displayed on a display unit.



rakash



Sandeep P



The circuit described here demonstrates the working of a radar system. Actual radar systems are built with It uses ultrasonic waves to detect an high-power transmitters and receiv- object and measure its distance and angular position, and displays the ers, huge antennae, complex processing systems using digital signal same on a 20x4 LCD screen. It can detect multiple objects at different processors and large displays. angles and distances as new objects are 20X4 LCD PANEL detected. This means that the distance and UDM SENSOR angle of all objects BUZZER are displayed one by one on the same LCD screen. SENSOR INTERFACING The block diaCIRCUIT MOTOR gram of an ultraATMEGA128 CONTROLLER DC sonic radar system MOTOR is shown Fig. 1. The DRIVER OPTO INTERRUPT system includes an SENSOR ultrasonic distance measurment (UDM) LED INDICATIONS sensor, LCD panel, opto interrupt sensor, a motor driver, Fig. 1: Block diagram of an ultrasonic radar system DC motor, buzzer and LEDs. The schematic of the system Table I is shown in Fig. 2.



Circuit and its working



UDM Data Frame Format



byte 



Position 



Hex value 



Desciption



1 



Xxx.xxcm 



0x30 – 0x39 



Hundred character



2 xXx.xxcm 



0x30 – 0x39 



Tens character



3 xxX.xxcm 



0x30 – 0x39 



Ones character



4 



0x2E fixed 



Dot character



. 



5 xxx.Xxcm 



0x30 – 0x39 



1/10 character



6 xxx.xXcm 



0x30 – 0x39 



1/100 character



7 



c 



0x63 fixed 



Character c



8 



m 



0x6D fixed 



Character m



9 



 



0x0D fixed 



New line character



Description of components Microcontroller (ATmega128). AVR microcontroller ATmega128 (IC3) is a high-performance, low-power Atmel 8-bit AVR RISC based microcontroller that combines 128kB of
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do-it-yourself
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GND



PIEZO BUZZER R18 330E



PZ1



330



0



0 / 360



0



R2



R1



R20 100E



16 K Vss
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AVcc GND AREF PF0 PF1 PF2 PF3 PF4 PF5 PF6 PF7 GND Vcc PA0 PA1 PA2



S1 POWER ON/OFF



PB7 PG3 PG4 RESET Vcc GND XTAL2 XTAL1 PD0 PD1 PD2 PD3 PD4 PD5 PD6 PD7



17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32



Fig. 2: Schematic diagram of the ultrasonic radar model using microcontroller ATmega128
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operates between 4.5V and 5.5V. Ultrasonic distance sensor. This sensor is a modified version of the original UDM sensor. The UDM sensor module has four pins but this module has only three pins for connection to external circuit. The transmitter unit sends an ultrasonic wave of 40kHz directed towards the target. The reflected signal is received by the receiver unit, which calculates distance based on the speed of ultrasonic waves and the time required by the waves to travel to-and-fro. It forms a 9-byte f ra m e a s x x x . x xc m  of the calculated distance and sends it through a serial (UART) interface to the microcontroller at pin PE0 configured as RXD0. The sensor works on 5V DC power supply. Its minimum and maximum ranges are 10cm and 400cm, respectively. The rate of transmission of the serial data is 9600bps with TTL level output. The ultrasonic distance sensor is shown in Fig. 3. The sensor can be easily interfaced with any microcontroller. Output from the sensor is in a frame of nine bytes. The frame format xxx. xxcm is described in Table I. Slotted opto isolator module MOC7811. Internally, the module consists of an LED and a photo transistor. The plastic package encloses them in such a way that there is gap in between these two components TP0



bit A/D converter and JTAG interface for on-chip debugging. The device



R3



R11 R12 R10 R9 R6 R7 R8 R4 R5 LED12 LED10 LED11 LED9 LED8 LED6 LED7 LED5 LED4 LED1 LED2 LED3



programmable flash memory, 4kB SRAM, 4kB EEPROM, 8-channel 10-
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do-it-yourself as shown in Fig. 4. If the LED is forward-biased, its light falls directly on the base of the photo transistor and it conducts. But, if any obstruction like a thin strip, card paper or post card is placed in the gap, the light does not fall and the photo transistor does not conduct. DC motor driver IC L293D. L293D (IC2) contains two in-built H-bridge driver circuits. In its common mode of operation, two DC motors can be driven simultaneously, both in forward and reverse directions. The operation of the two motors can be controlled by input logic at pins 2 and 7, and 10 and 15. Input logic 00 or 11 will stop the corresponding motor. Logic 01 and 10 will rotate it in clockwise and anti-clockwise directions, respectively. In the circuit, it is programmed to run 5rpm DC motor in a clockwise as well as anti-clockwise direction. In this circuit, the input logics are fed to pins 2 and 7 to control the motor connected across pins 3 and 6 of IC2. LCD panel. The 20x4 LCD displays the scanning angle, measured distance, messages like Object Detected and Scanning, etc. It accepts ASCII value of any letter or digit and displays it on the selected line. LED dial. Twelve red-colour LEDs are arranged like a dial of clock. Each LED indicates an angle between 0o and 330o that is separated from the next or previous by 30 degrees. When an object is detected, its angle is indicated by the corresponding angle of LED. This gives an approximate idea of position, direction and angle of an object with respect to reference position. Buzzer. It is a piezoelectric DC buzzer that generates audible beeplike sounds when given DC supply of 5V. It is used to give short beep sounds on detection of an object. Opto interrupt sensor circuit. This circuit generates a negative www.efymag.com



Fig. 3: Ultrasonic distance sensor—serial out module
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LED-
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Fig. 4: Slotted opto isolator module MOC7811



pulse when the strip passes the gap in the sensor. This pulse is used to generate an interrupt signal for the microcontroller. As shown in Fig. 2, the circuit comprises a slotted opto isolator module, BC547 npn transistor T1 and a few resistors. The internal LED is forwardbiased through the current-limiting resistor of 330Ω. This turns it on continuously. The falling LED light drives the photo transistor to saturation. Its output at the collector is low, which drives T1 into cut-off. This means that output of the circuit is high, which is the normal state when the falling light is not interrupted. When a strip passes through the gap, it blocks the light and the photo transistor goes into cut-off. Its output at the collector is high, which drives transistor T1 into saturation and gives low output at its collector. As the strip passes through the gap, we get high to low, which is taken as interrupt. Interconnection of various components with microcontroller ATmega128 (IC1) is shown in Fig. 2 and described below. 1. Serial data output pin Tx of the sensor is connected to PE0 of IC3. 2. Opto interrupt sensor interfacing circuit is connected to external interrupt 4 pin at pin 6 of IC3.



3. Pins PB5 and PB6 of PORTB are connected to inputs (IN1 and IN2) of L293D chip. These pins are used to rotate the motor clockwise and anticlockwise. Pin PB4 is connected to enable input of L293D chip, which is used to enable the output of the chip. 4. DC motor is connected to two outputs (OUT1 and OUT2) of L293D (IC2). 5. Pin PF0 of PORTF is connected to operation (scanning) LED17 through current limiting resistor R19. Another pin, PF1, is connected to the buzzer through npn transistor (T2) BC547. 6. PORTA pins PA4 through PA7 are connected to data pins D4 through D7 of the LCD. Pins PA0 and PA2 are connected to control pins RS and EN of the LCD, respectively. R/W pin of LCD is connected to ground. 7. LCD pins 2 and 15 are connected to Vcc, the latter through 100-ohm resistor R20, and pins 1 and 16 are connected to ground. Pin 3 of the LCD, which is used for contrast control, is connected with 10k pot, as shown in the figure. 8. PORTC pins PC0 through PC7 are connected to cathodes of eight LEDs. Anodes of all the LEDs are connected to Vcc through currentlimiting resistors. 9. Similarly, four PORTG pins PG0 through PG3 are connected to four LEDs. 10. The 12MHz crystal with two 22pF capacitors is connected to pins XTAL1 and XTAL2. 11. The complete system works on 5V DC supply, with additional 12V DC supply given to pin 8 of L293D (IC2) for the DC motor.



System operation 1. Initially, the motor is stationary and the strip is in the gap of the slotted opto isolator module. This is the reference angle 0o (position) for ultrasonic sensor module. 2. Next, the motor starts rotating in a clockwise or anti-clockwise direction. The speed of the motor is Electronics For You | February 2015
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do-it-yourself



Fig. 5: An actual-size PCB of the circuit



Fig. 6: Component layout of the PCB



Fig. 7: Proposed system set-up



5rpm, so we can presume that in one minute (60 seconds) it completes 110



February 2015 | Electronics For You



five revolutions. So, to complete one revolution, it takes 60/5 = 12 seconds. Now, one revolution = 360o, which means in 12 seconds the motor will rotate by 360o, and in one second, it will rotate by 30o. Thus, to rotate the motor by 30o, it has to run for one second only. Furthur, to reduce the speed of the motor



to 2rpm only, after moving the motor by 30o for one second, the motor rests for 1.5 seconds and then moves in a clockwise or anti-clockwise direction, depending on the direction of previous rotation. 3. As the motor rotates in clockwise or anti-clockwise direction, messages such as Scanning......, Angle:30, Angle:60, Angle:90, etc, are displayed on the LCD. 4. When the motor rotates completely by 360o in 30 seconds, the strip again passes between the gap of the slotted opto isolator module. This generates an interrupt signal and the motor starts rotating in 30o steps at a speed of 2rpm in reverse direction, and messages are displayed on the LCD as Scanning......, Angle:330, Angle:300, Angle:270, etc. 5. Same thing happens when the motor reaches back to 0o. Thus, the cycle continues and the motor rotates clockwise and anti-clockwise continuously to scan a complete 360o at the rate of 2rpm. 6. The sensor module continuously sends ultrasonic waves of 40kHz and receives echos. If it receives an echo from any object, it calculates the distance and sends it serially to the microcontroller, which displays the message Object Detected, and the distance of the object as distance = xxxcm on the LCD. The angle at which the object is detected is indicated approximately by glowing LED. It also generates short beep sounds on the buzzer for audio indication.



Construction and testing An actual-size, single-side PCB of the circuit is shown in Fig. 5 and its component layout in Fig. 6. The slotted opto isolator module, ultrasonic sensor and DC motor are external to the PCB. These are connected to the PCB through connectors provided on the PCB. Make a separate circular dial. Refer the proposed system set-up as shown in Fig. 7 for fitting the LEDs (LED1 through LED12) and connect these through wires from the PCB. www.efymag.com



do-it-yourself



Fig. 8: Prototype set up in EFY Lab



efy Note The source code of this project is included in this month’s EFY DVD and is also available for free download at source.efymag.com



Table II



Test Points Test point 



Details



TP0 



0V (GND)



TP1 5V TP2 



Low when strip is in the slotted gap of IC1



TP3 



Low when S2 is pressed



The prototype set up in EFY Lab is shown in Fig. 8. For troubleshooting, first check the voltages at various test points as listed in Table II.



Software program The program for the microcontroller is written in C language and compiled using AVR Studio 4. The compiler is used to convert C program into a hex file for burning into the flash memory of ATmega128 microcontroller using AVR Studio 4. A 4-pin connector (CON2) is provided in the circuit for programming the chip using a suitable ISP-compatible AVR programmer board. The complete program is a combination of different functions. It starts with the main function, which www.efymag.com



is used to configure various ports o f AT m e g a 1 2 8 microcontroller as input/output (I/O) and initialise the LCD. It also calls UARTinit() function to initialise UART0 to 9600bps and enable reception. The main function also enables interrupts to be used in the project and continuously rotates the motor in either direction (clockwise or anti-clockwise) at 2rpm. The function angle_disp() is used for displaying the corresponding angle of the rotation of ultrasonic sensor module from its point of origin. There are two interrupt handler sub-routine functions, ISR(UART0_ RX_vect) and ISR(INT4_vect), which represent operation mode on receiving interrupts. ISR(INT4_vect) is used to set reference for the angle and operation of the motor in the opposite direction to the current direction of the rotation of the motor. ISR(UART0_RX_vect) receives nine bytes from the sensor, calculates the distance of the object from the sensor, and displays it on the LCD screen. As soon as an object is detected, the buzzer sounds and indicates the angle of object detection on the LCD as well as on the LED dial with corresponding LED indication. All LCD functions, such as lcd_init(), lcd_cmd(), lcd_str() and lcd_num(), are included in LCD header file lcd.h.  Ashutosh M. Bhatt is an M. Tech in embedded systems (gold medalist). Currently, he is lecturer in electronics and radio engineering at Government Polytechnic, Jamnagar, Gujarat. He has been working on embedded systems since the last ten years Electronics For You | February 2015
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Smoke, Alcohol and LPG-Detection Alarm Pradeep G.



P



resented here is a circuit for raising an alarm on detecting smoke or LPG cooking gas leakage, or even alcohol vapours in breath. This is achieved by using a basic unit with different sensors for
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Fig. 1 shows circuit diagram of the smoke alarm. The basic unit employs dual op-amp LM358 (IC1), transistor
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Circuit and working
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smoke, LPG and alcohol. So, different alarms can be made by simply changing the input sensor.
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T1 and timer NE555 (IC2), configured in astable mode. Selection of MQ* sensor is based on the purpose for which the alarm circuit is being designed. For the smoke alarm circuit, you will need MQ2 sensor. Similarly, for detection of alcohol, MQ3 sensor is used, while MQ6 sensor is used for detecting LPG cooking gas. MQ* sensor has six pins. Heater filament, between pins H-H, is directly connected to 5V and ground. Two sets of input/output (I/O) pins A-A and B-B are present. Select any



Fig. 1: Circuit diagram of the alarm circuit



Fig. 2: Actual-size PCB pattern of the alarm circuit
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Test Points



Fig. 3: Component layout of the PCB



Test point 



Details



TP0 



0V (GND)



TP1 



5V when switch S1 is on



TP2 



Around 1.8V when no alcohol breath



TP3 



2.6V set using VR1



TP4 



Low when no alcohol breath and high when there is alcohol breath



TP5 



Low when no alcohol breath and high when there is alcohol breath



www.efymag.com



do-it-yourself one set for input to the basic unit. Arrangement of pins is shown in Fig. 1. IC1 is wired in the non-inverting comparator mode. The reference voltage is applied to inverting input (IN1-) and the voltage to be compared is applied to non-inverting input (IN1+). Whenever voltage to be compared (IN1+) goes above reference voltage (IN1-), output of the op-amp swings to high, and vice-versa. The alarm circuit is built around NE555. The frequency of the astable multivibrator is dependent on the values of resistors R4 and R5, and capacitor C2. After connecting to 5V supply, wait for about ten seconds for the filament to heat properly. Adjust 10k potmeter (VR1) till the alarm stops sounding. Under normal conditions (that is, no fumes from LPG or no alcohol in breath near MQ*), output of IC1 at pin 1 remains low. As a result, transistor T1 does not conduct, which



www.efymag.com



Parts List Semiconductors: IC1 - LM358 dual op-amp IC2 - NE555 timer T1 - BC547 npn transistor Resistors (all 1/4-watt, ±5% carbon): R1 - 10-kilo-ohm R2 - 4.7-kilo-ohm R3 - 220-ohm R4 - 1-kilo-ohm R5 - 56-kilo-ohm VR1 - 10-kilo-ohm potmeter Capacitors: C1 - 100µF, 16V electrolytic C2 - 0.047µF ceramic disk C3 - 0.01µF ceramic disk C4 - 47µF, 16V electrolytic Miscellaneous: CON1 - 2-pin connector terminal S1 - On/off switch LS1 - 8-ohm, 0.5W speaker MQ* - MQ2/MQ3/MQ6 sensor - 5V regulated power supply - 8-pin IC bases (2)



makes pin 4 of IC2 low. It keeps timer NE555 on reset. There is no output at pin 3 of IC2, and no sound comes out of the speaker. On the other hand, when there are fumes from LPG, or there is al-



cohol in breath near MQ*, output of IC1 at pin 1 goes high. As a result, transistor T1 drives into saturation and its emitter goes high. Pin 4 of IC2 also goes high. The timer goes into astable mode, producing pulsed wave at output at pin 3 of IC2, which is coupled to speaker LS1 through coupling capacitor C4, and an alarm is set on.



Construction and testing An actual-size, single-side PCB for the alarm is shown in Fig. 2 and its component layout in Fig. 3. Enclose the PCB in a suitable box, in such a way that fumes can circulate near MQ* sensor easily. Ensure proper wiring to avoid any errors. Before using the circuit, use MQ3 sensor to verify test points given in the table. EFY note. The circuit was tested successfully with MQ3 alcohol sensor.  The author is B.Sc. (Physics) and a regular contributor to international magazines
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Dual Audio-Signal Tracer Petre Tzv Petrov



T



he circuit described here is of a dual audio-signal tracer. An audio-signal tracer is a simple device used to troubleshoot for audio signals in radio and other electronic circuitry. Parts List Semiconductors: IC1 - LM358 dual op-amp IC2 - TDA2822M stereo op-amp D1-D5 - 1N4148 small-signal diode LED1 - 5mm LED Resistors (all 1/4-watt, ±5% carbon): R1, R9, R10 - 10-kilo-ohm R2 - 8.2-kilo-ohm R3, R4 - 1-kilo-ohm R5, R7, R13, R14 - 2-kilo-ohm R6, R8 - 18-kilo-ohm R11, R12 - 4.7-ohm R15 - 680-ohm VR1, VR2 - 1-mega-ohm potmeter Capacitors: C1, C6, C7 - 100µF, 16V electrolytic C2, C3 - 0.15µF ceramic disk C4, C5 - 10µF, 16V electrolytic C8, C9 - 0.1µF ceramic disk C10, C11, C14 - 470µF, 16V electrolytic C12, C13 - 0.33µF ceramic disk Miscellaneous: CON1-CON3 - 2-pin connector - 6V battery LS1, LS2 - 8-ohm, 0.5W speakers
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which are designed specifically to operate from a single power supply over a wide range (3V to 32V) of voltages. TDA2822M is a low-power stereo amplifier. Its outputs can be directly coupled with the speakers through decoupling capacitors. The tracer is sensitive enough to capture signals from most microphones. The relatively-high input resistance of 1-mega-ohm (VR1 and VR2) makes it possible to capture audible signals from many tone-control circuits and filters. Input signals are applied to connectors CON1 and CON2 and amplified by the two amplifiers in IC1. Both amplifiers (channels) are completely independent. Resistor R3 and diodes D2 and D3 protect the input of the first amplifier. Similarly, resistor R4 and diodes D4 and D5 protect the input of the second amplifier. Resistors R1 and R2, diode D1 and capacitor C1 provide the necessary bias DC voltage for the operational amplifiers in IC1. Potentiometers VR1 and VR2 adjust the volume for the first and second



Circuit and working Fig. 1 shows the circuit diagram of the dual audio-signal tracer. It is built around LM358 (IC1) and TDA2822M (IC2). LM358 has two independent, high-gain, internal-frequencycompensated operational amplifiers,
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The device is a battery-powered stereo amplifier with two loudspeakers, packaged into a small handheld unit with test probes. An optional diode detector can be incorporated for the detection of amplitude-modulated signals. A test signal (audio) is injected into the tracer at CON1/CON2 from various points of the circuit under test. So long as the signal is heard, the circuitry up to that point is (at least minimally) functional. However, if the signal disappears, a fault can be assumed to be present in the stage of the circuit just preceding it. The simple external diode detector is not only sensitive to amplitude modulation but even circuits that are normally used for other modulation schemes (such as FM radios) can be tested in some cases.
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Fig. 1: Circuit diagram of the dual audio-signal tracer
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Fig. 2: An actual-size, PCB layout of the dual audio-signal tracer



channel, respectively. Op-amps of IC1 are configured as non-inverting amplifiers with gain fixed at ten. Voltage gains can have any values starting from one, depending on the need. However, it is not a good idea to have voltage gains higher than 30 because then the circuit becomes too sensitive to electromagnetic fields and may produce a lot of noise in the loudspeakers. IC2 works as a dual-channel output amplifier. Each amplifier works with internally-fixed gain of around 100. The amplifier can drive loudspeakers and
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Fig. 3: Component layout of the PCB



headphones with resistance equal to or higher than 8-ohm.



Construction and testing An actual-size, single-side PCB of the dual audio-signal tracer is shown in Fig. 2 and its component layout in Fig. 3. After assembling the circuit on a PCB, enclose it in a suitable plastic box. The circuit works well off 6V battery; the preferred power supply is 6V and above. The circuit is appropriate for the signal tracer, as



general-purpose dual audio amplifier and as low-power stereo amplifier. The output power can reach 1W over 4-ohm with 9V power supply, which is more than enough for listening to the produced sound in a small room.  Petre Tzv Petrov was a researcher and assistant professor at Technical University of Sofia, Bulgaria, and expert-lecturer at OFPPT, Casablanca, Kingdom of Morocco. He is currently working as an electronics engineer in the private sector in Bulgaria
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Wireless Intruder Alarm tested to monitor a location remotely up to hundred metres away.



T



he wireless intruder alert system presented here incorporates a passive infra-red (PIR) movement sensor and 433MHz readymade radio frequency (RF) transmitter and receiver modules. Should anyone break into your home, vehicle, property or warehouse, the motion sensor detector will detect the intrusion by determining changes in infra-red energy patterns and sound an alarm through the receiver unit. It has been



The circuit is divided into two sections, that is, the transmitter section and the receiver section. The transmitter section, as shown in Fig. 1, is built around PIR motion-sensor detector module HC-SR501 connected across CON2 through CON5, 433MHz transmitter module (TX1), encoder HT12E (IC1), transistors 2N2222 (T1), 2N3906 (T2) and BFG135 (T3), and a
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few other components. When the PIR detects motion, its output goes high (3.3V) for three seconds. Transistors
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Fig. 1: Circuit diagram of the transmitter section of the wireless intruder alarm
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Fig. 2: Circuit diagram of the receiver section of the wireless intruder alarm
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T1 and T2 conduct, and the circuit starts transmitting. Encoder IC1 generates eight address bits and four data bits, and employs amplitude shift keying (ASK) for modulation. Data pins AD8 through AD11 of IC1 are left open (1111). Address pins A0 through A7 are set to 10110100 via DIP switch DIP1. The programmed address and data are transmitted serially via ultra-high frequency (UHF) radio-waves. The UHF frequency is better at penetrating physical barriers like walls and buildings. The address of the transmitter has to match the address of www.efymag.com



do-it-yourself Parts List Semiconductors: IC1 - HT12E encoder IC2 - HT12D decoder IC3 - 7805, 5V voltage regulator T1, T4 - 2N2222 npn transistor T2 - 2N3906 pnp transistor T3 - BFG135 npn transistor D1-D4 - 1N4148 signal diode Resistors (all 1/4-watt, ±5% carbon, unless stated otherwise): R1 - 470-ohm R2 - 4.7-kilo-ohm R3 - 47-ohm, 0.5W R4 - 1-mega-ohm R5 - 6.8-kilo-ohm R6 - 10-kilo-ohm R7 - 1-kilo-ohm R8 - 47-kilo-ohm Capacitors: C1, C3, C9 - 100nF ceramic disk C2, C4 - 820pF ceramic disk C5 - 1pF ceramic disk C6 - 22pF ceramic disk C7 - 100pF ceramic disk C8 - 100µF, 25V electrolytic Miscellaneous: TX1 - 433MHz transmitter module RX1 - 433MHz receiver module CON1, CON6 - 2-pin terminal connector CON2-CON5 - 3-pin connector S1, S2 - On/off switch PZ1 - Piezo buzzer RFC1 - 6 turns, 28SWG on TV balun core L1 - 1.5cm wire link (jumper) ANT.1, ANT.2 - 17.5cm-long wire DIP1, DIP2 - 8-way DIP switch - HC-SR501 PIR motion sensor - 18-pin IC bases (2) - 12V regulated power supplies/12V batteries (2)



the receiver for successful transmission of address and data. The RF power from TX1 module is boosted by transistor T3, which is biased for linear class A operation. Wire link L1, and capacitors C5 and C6 match the collector impedance to that of a 17.5cm quarter-wave wire antenna. The receiver section, as shown in Fig. 2, consists of an ASK AM superhetrodyne receiver module 433MHz (RX1), decoder HT12D (IC2), 5V voltage regulator 7805 (IC3), piezo buzzer (PZ1) and a few other components. The coded signal transmitted by the transmitter is received by RX1 module and decoded by decoder IC2. When the received address bits match 10110100 (as set by DIP2), data pins 10 to 13 go high (1111). Pin 10 is used to turn-on piezo buzzer PZ1 via transistor T4. Once activated, the output remains latched and the alarm www.efymag.com



Fig. 3: An actual-size PCB layout of the transmitter section



Fig. 4: Component layout of the transmitter section



sounds continuously. Reset the alarm by turning S2 off and on. The circuit allows outputs of multiple motion sensors to be connected to CON2 through CON5 to cover an entire area in a continuous fashion and to make sure that there are no blind spots. Most PIR sensors are sensitive to hand movements up to a distance of about 3.05m (10-ft), arm and upper torso movements up to 6.1m (20-ft) and fullbody movements up to about 12.2m (40ft). Ultrasonic sensors are somewhat more sensitive to movement and can be used here.



Construction and testing



Fig. 5: An actual-size PCB layout of the receiver section



Fig. 6: Component layout of the receiver section



An actual-size, single-side PCB of the transmitter section is shown in Fig. 3 and its component layout in Fig. 4. Similarly, an actualsize, single-side PCB of the receiver section is shown in Fig. 5 and its component layout in Fig. 6. After assembling the circuit on a PCB, enclose these in two separate plastic boxes. Both circuits work off 12V regulated power supply. Refer the test points table for checking the voltages at various points before using the circuit.  The author is an electronics hobbyist and a small-business owner in Albany, New York, USA. His interests include designing radio frequency circuits
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Four-Channel Video and Audio Sequencer
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P



resented here is a simple circuit for switching your CCTV camera outputs sequentially. It switches four video and audio channels sequentially, one at a time.



Circuit and working Fig. 1 shows the circuit diagram of the four-channel video and audio sequencer. It is built around NE555 timer (IC1), 4017B decade counter (IC2), four npn transistors BC547 (T1-T4), four DPDT relays (RL1-RL4) and a few other components. IC1 is configured as an astable multivibrator. The frequency of its pulse and on/off times are determined by resistors R1 and R2, potmeter VR1 and capacitor C3. Diode D1 makes R1 the only resistor controlling



the charging of C3, while R2 and VR1 alone control its discharge through discharge pin 7. Output of IC1 from pin 3, which is a narrow, rectangular pulse train, is applied to pin 14 of IC2 (clock in), which starts counting. The second clock input (pin 13) of IC2 is grounded through switch S1. Outputs O0 through O3 of IC2 turn-on transistors T1 through T4 in a sequence, one at a time. Each transistor controls an associated relay. Each relay, in turn, switches on/off the video and audio lines coming from each camera.
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Parts List Semiconductors: IC1 - NE555 timer IC2 - 4017B decade counter T1-T4 - BC547 npn transistor D1 - 1N4148 switching diode D2-D6 - 1N4007 rectifier diode LED1-LED4 - 5mm LED Resistors (all 1/4-watt, ±5% carbon): R1 - 10-kilo-ohm R2, R4 - 100-kilo-ohm R3, R5-R8 - 3.3-kilo-ohm R9-R12 - 680-ohm VR1 - 470-kilo-ohm pot. Capacitors: C1 - 0.1μF ceramic disk C2 - 470μF, 25V electrolytic C3 - 10μF, 25V electrolytic C4 - 0.01μF ceramic disk Miscellaneous: RL1-RL4 - 12V, 2C/O relay S1 - Push-to-off switch CON1 - 2-pin connector - 12V DC supply
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The time period for switching between each camera is controlled by R1, R2, VR1 and C3. VR1 lets you adjust the time period over a range of one to five seconds per view. If you need a longer cameras-on time before changing the scene, change the value of VR1 to, say, 1M, or change C3 to 22µF. IC2 is a decade counter, which means that first, output O0 goes high
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Fig. 1: Circuit diagram of the four-channel video and audio sequencer
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do-it-yourself (after reset), followed by output O1 after the first clock pulse, then output O2 goes high after the second pulse, and so on, all the way up to O9. After the tenth pulse, it starts again from O0 and the cycle repeats. However, in this circuit, use of reset function at pin 15 forces the chip to repeat the cycle after the fourth pulse, instead of the tenth pulse. This is done by connecting output O4 (pin 10) to reset pin. Each output (O0 through O4) of IC2 goes high sequentially, and the cycle repeats. Around 12V is available across each output pin (O0 through O4), whenever it goes high. Output pulses turn-on transistors T1 through T4 sequentially, via base-current-limiting resistors R5 Fig. 2: An actual-size PCB pattern of the circuit through R8. An LED with a current-limiting resistor is connected across each relay coil. This indicates the working of the circuit. A pair of each relay contact is used to switch the video signal, while the other pair is used to switch the audio signal coming from the camera. Switch S1 is used as a pause function. The pause facility is provided to stop the counting in IC2, so that you can hold and view a particular channel. During the pause action, we simply break the circuit by disconnecting pin 13 from the ground and allow resistor R3 to pull it high. The pause continues as long as you keep the button pressed. As soon as you release the switch, pin 13 is connected to ground again, which resumes the counting, and the video and audio sequencing Fig. 3: Component layout of the PCB continues. the relays should not be mounted Construction and testing on the PCB. Connect the relays to respective connecting points (RL1 An actual-size, single-side PCB of the four-channel video and audio through RL4) provided in the PCB. sequencer is shown in Fig. 2 and its The connection diagram for interfaccomponent layout in Fig. 3. After as- ing the cameras with relays and the sembling the circuit on the PCB, en- TV monitor is shown in Fig. 4. Author’s prototype is shown in close it in a suitable plastic box. Switch S1, potentiometer VR1 and Fig. 5. www.efymag.com
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Fig. 4: Relay-connection diagram



Fig. 5: Author’s prototype



For troubleshooting, verify the parameters at various test points as shown in the table.  The author is an electronics hobbyist Electronics For You | February 2015
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Bicycle USB Charger
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T



his circuit has been developed to add a USB charging port to a bicycle for charging a mobile phone. The input supply for the circuit is produced by a dynamo (6V, 3W dynamo) in the bicycle. The circuit uses few components, which help in keeping the size, weight and cost of the unit down.



Circuit and working The circuit is based on LM2596-5.0 (IC1). Its configuration, with minor changes, generally reflects the recommendations included in Texas Instruments’ datasheet of LM2596-5.0. The IC provides all active functions for a step-down (buck) switching regulator, capable of driving a 3A load with excellent line and load regulation. The output of the regulator is 5V. It operates at a switching frequency



S1 POWER ON/OFF



D1 1N5818 D2 1N5818



1



of 150kHz, thus allowing smallersized filter components than what would be needed with traditional lower-frequency switching regulators. Fig. 1 shows the circuit diagram of the bicycle USB charger. The alternating voltage generated by the dynamo is converted to DC by a full-wave bridge rectifier comprising Schottky barrier rectifier diodes D1 through D4 and a filtering electrolytic capacitor (C1). The output of the bridge rectifier, which is charged to peak value of AC voltage (nearly 10V), is input to switching regulator LM2596-5.0 to provide a regulated 5V (DC) output, which is suitable for charging mobile devices using the USB connector. The 5mm LED (LED1) in the circuit indicates output status. Feedback connection FB (pin 4 on IC1) is



IC1 LM2596−5.0 3
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CON2 USB−A OUTPUT +
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Fig. 1: Circuit diagram of the bicycle USB charger



Fig. 2: Actual-size PCB layout of the bicycle USB charger
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Fig. 3: Component layout of the PCB



Semiconductors: IC1 - LM2596-5.0 switching regulator in TO-220 package D1-D5 - 1N5818 Schottky rectifier diode LED1 - 5mm LED Resistor (all 1/4-watt, ±5% carbon): R1 - 1-kilo-ohm Capacitors: C1 - 1000µF, 25V electrolytic C2 - 470µF, 16V electrolytic Miscellaneous: CON1 - 2-pin terminal connector CON2 - USB-A-type connector S1 - On/off switch L1 - 33µH inductor - 6V, 3W dynamo



connected directly to output voltage at electrolytic capacitor C2. As with all switching regulators, C2 should have a low ESR (equivalent series resistance) rating. Besides, 33μH inductor (L1) should be rated for a DC current of at least 1A. The dynamo output is connected to the circuit by switch S1.



Construction and testing An actual-size, single-side PCB of the bicycle USB charger is shown in Fig. 2 and its component layout in Fig. 3. Assemble the circuit on the PCB in such a way that you can connect the mobile phone through a USB connector. LM2596 (IC1) is available in a standard TO-220 package as well as in a surface mount TO-263 package. The PCB layout is for TO-220 package. The whole circuit can be easily constructed even on a perforated prototyping board. The USB output is soldered directly in the prototyping board. However, it is very important to observe correct polarity when connecting the USB output socket. After construction and testing, enclose the unit in a suitable ABS/acrylic box.  T.K. Hareendran is an electronics hobbyist, freelance technical writer and circuit designer www.efymag.com
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Javascript Based Canvas Pendulum Clock Bukya Sridhar



C



locks have become digitalised in recent times and we find fewer clocks from the past, such as pendulum based analogue clocks. This project deals with the simulation of such an analogue clock interface using JavaScript and HTML 5 based Canvas element. HTML 5 Canvas element is a special feature supported by web browsers that support Canvas plug-in along with JavaScript plug-in. The basic concept of Canvas element is that, one can easily draw the graphical rendition and display images by defining the area on the webpage. Canvas element is supported by current versions of Mozilla Firefox, Google Chrome, Internet Explorer, Safari, Konqueror and Opera. However, older versions of Internet Explorer, including version 8, do not support Canvas.



Software program The program apc.htm is coded in JavaScript and uses Canvas element to display the analogue clock-face similar to a cogwheel-type secondshand animation and a pendulum bob of a suitable size. The actual pendulum bob functions with respect to the gravitational pull and is based on the oscillatory sequence. Pendulums are classified into two types: one, the simple pendulum that does not have a fixed periodic motion, and second, the seconds pendulum that follows the simple harmonic motion. The time period of oscillation of the pendulum is always two seconds per cycle, in contrast to the varying time period of oscillations of a simple pendulum. However, the clock in this program design has nothing to do with the movement of the pendulum’s bob, as explained ahead. 124



February 2015 | Electronics For You



First, Canvas element is initialised within the webpage, within a specified area and then context is called. Context, an element internal to Canvas element, makes the graphical representation on Canvas. The analogue clock is placed on a suitable area on the screen so we can define a 2D context on Canvas, which we previously called. Next, we Fig. 1: Screenshot of the draw the dial/ program output



Fig. 2: Error message



efy Note The source code of this project is included in this month’s EFY DVD and is also available for free download at source.efymag.com



face of the clock, hands, pendulum string and bob, and then assign these values and functionalities. Once these values are defined, an animation frame is called at regular intervals that we preset in the program code. The animation rate of the clock is preset in the code at 0.025 seconds and a delay is also defined. This animation routine is called back every 60 milliseconds for 1000 milliseconds (one second). This project uses the system clock’s time to synchronise the time



o



sani the



on the screen. In the code you can see the new Date function is called at every definition of hour, minute, seconds and milliseconds. The new Date is a native function that calls the system’s time. As we have previously defined the frame rate, the clock’s hand animates accordingly. That is, time is extracted from the computer system and hands of the clock are placed at appropriate locations on the clock-face.



Running the application Chrome browser can run this program without hassles. Old versions of Internet Explorer do not have the plug-ins for rendition of objects that are created by the code. Instead, an old version supports animation of images and graphics that we point in the program, which has an external link to the file written inside the program code. But this itself cannot generate animations. Vector graphics can be inducted into Internet Explorer using vector mark-up language (VML), but these can only be used for static graphical shapes like circles, rectangles and lines. To run it, just double-click on apc. htm file. You will get the program output screen as shown in Fig. 1. If your default browser is an older version of Internet Explorer, you will get an error message as shown in Fig. 2. In that case, right-click on apc.htm code and select Open with→Google Chrome options to run the program.  Bukya Sridhar is a B.Tech in electronics and communications engineering and enjoys coding in JavaScript. He has a keen interest in space technology (satellite communication) and mobile communication www.efymag.com
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Setting-Up Your Own Personal Home Cloud NAS drive (Home Cloud)



& Sani Theo hay Niraj Sa



HDMI cable



V.V. Pathy



W



ith the proliferation of devices like mobile phones and tablets, we find that photos and videos that we shoot are not easily shareable. Many times we want to play music that we heard at home outside on our mobile or tablet, but forget to copy the song to the device. Or, we have a guest at home with whom we want to share our photos taken during our last vacation, but the photos are on the tablet that we left at office. What if we have a central storage for all media files (photos, videos and music) that are already available or stored on different devices, so that these files are accessible on not only the devices on the home broadband network but anywhere in the world? A network access storage (NAS) drive with home Cloud set-up is the answer.



What is an NAS drive An NAS drive is a high-capacity drive (2-4TB) with an on-board processor that runs a server, which allows it to stream media files to any compatible device(s) on the network. These NAS drives, unlike conventional drives, have a LAN interface and connect to a network router. Any device on the network, with access permissions, can access files on this drive. These drives also support media streaming to DLNA-compatible televisions. You might ask why not use Skywww.efymag.com
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Fig. 1: A typical home Cloud set-up



Drive or iCloud or DropBox storage, which is easily accessible? The answer is, these services offer limited storage free of charge, beyond which they charge a monthly fee. Plus, you may not feel secure since these files are located at a remote location.



Minimum requirement to set-up a home Cloud First, you need a good, reliable broadband connection with at least 2Mbps speed. Many operators have schemes based on your bandwidth requirement. You can get a package for under ` 1000 per month, which includes rental and broadband usage (some operators even provide free credit of voice-calls on the landline). The operator provides the modem and, at an added cost, you can get a Wi-Fi router as well. But many times, these are not from a good brand. I would suggest buying a modem with a built-in wireless router. When selecting wireless features in the router, look for dual-band. Belkin N600DB modem router is a popular brand and known to be of good quality. Do not



compromise on quality just to save money. After setting-up your broadband connection through a router, connect all your smartphones and tablets on the network. If you have a smart TV, connect this to the network as well. If not, invest in a media player as explained in the next section. Now, install the NAS drive. Western Digital My Cloud is a known and reliable brand with good local technical support. A 3TB NAS drive should be available under ` 10,000. Connect this to your router using a LAN cable. The next step is to store all media files, including photos, videos and music, in a public folder under respective directories. The NAS drive can also be used to back-up files on your PCs, laptops and tablets. A typical home Cloud set-up with connected devices is shown in Fig. 1.



What if you do not own a smart television If you have an old television that does not have a network interface, you can Electronics For You | February 2015
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Fig. 3: WD My Cloud welcome screen



My home Cloud setup Fig. 2: Click Open to start WD My Cloud



still access content from the NAS drive using a streaming media player. There are many media player vendors in the market. I recommend Western Digital WD TV Live media player, which costs under ` 9000. Though this and other recent media players support Wi-Fi, I recommend connecting the physical LAN cable for more reliable streaming, especially video. Connect the media player to the television with an HDMI cable. It should recognise your NAS drive and show the content on your television. Your television may not play all video formats, but the media player supports almost all formats, so you need not spend on any file-formatconversion utilities.



Access your media files anywhere Vendors of NAS home drives provide utilities to access media files from anywhere on mobiles and tablets. To provide security of access, these utilities provide a one-time accesscode entry before providing access. The devices connect to the NAS drive through the LAN network. 126
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I have a Western Digital My Cloud 3TB NAS drive that I have connected to my Belkin N600DB modem router, 101cm (40-inch) Sony LED first-generation smart television that I have connected to this router through a LAN cable and Dell all-in-one PC that is connected by WLAN, and so are our three mobiles and two iPads. I have a second small television in my bedroom, which does not have a network interface. I have connected a media player that is connected to the router. The media player connects to the television using HDMI and routes all media in my home network to my television. My entire music CD and online collection, purchased through iTunes, is located on this NAS drive under a public folder that I have named Music. Similarly, I have copied all photos from our digital camera, mobiles and tablets to another public folder named Photos. All videos, shoots from camera and movies are kept in a similar directory named Videos. All media files are now accessible not only on mobile devices, but can be streamed to the networked televisions, either through directory or WD TV Play media player (from Western Digital). www.efymag.com
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Fig. 4: WD My Cloud app showing connected devices



Fig. 6: Display of directories on the connected drive



Fig. 5: Enter the code for activating your device to access the drive



You may share photos of your last vacation with your relatives who are visiting you and, simultaneously, your son could listen to music stored on the NAS drive on his mobile device. What makes an NAS drive even more useful is that these files are accessible even on devices that are outside the home network. (Of course, you can control the access with a password for security.)



My smartphone to home Cloud Following is the iOS set-up for a secure access to your home Cloud drive. Download WD My Cloud from App Store on an iOS mobile device. Once downloaded, click Open to start WD My Cloud as shown in Fig. 2. You will get a welcome screen www.efymag.com



after installation as shown in Fig. 3. Once connected, it will show connected devices as shown in Fig. 4. Finally, it asks for an activation code, as shown in Fig. 5, which is set by the NAS drive utility. This allows you to control which devices can access the drive. Now, you will see various directories on the connected drive as shown in Fig. 6.



Wireless streaming of music from NAS drive and Internet radio There are also music streaming devices available, which can make use of the content in the home Cloud. Bose SoundTouch series is one such example. This player gets connected to your home router and can not only stream Internet radio music, but can also view the music stored on your home Cloud, and play it. 



V.V. Pathy is working for a technology company in Bengaluru and is an electronics enthusiast Electronics For You | February 2015
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Host Software for RFID Based Attendance Management System o
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Sunanda Chatterjee



base server running locally on your PC. Your PC should be connected to the RFID reader by means of RS232 or USB (virtual UART) and running a client UI for direct interaction with the user. Prior knowledge of C#



I



n this article we describe how to design the user interface (UI) for a hardware and link data received from the hardware to a database on Windows PC. An RFID reader module and tags are used as hardware, and Visual C# (or C sharp) as the software-programming tool, to create a UI for the attendance management system. The software takes data from an RFID reader and other user-related data and writes/reads/updates it in the database. To limit the scope, this article does not deal with details of the hardware.



Fig. 1: Main UI program output



Designing the UI program Aim of the software. This software has a UI with two tabs, Registration and Employee Data, as shown in Fig. 1. On clicking Registration tab, the admin inputs user-related data and registers (saves) it in the database. On clicking Employee Data tab, the admin can view a particular employee’s data in the UI by entering the employee’s ID in a UI field. The system architecture is shown in Fig. 2. Pre-requisites. It requires Microsoft Visual Studio 2010, Microsoft SQL Server 2008, SQLEXPR_x64_ENU and SQLManagementStudio_x64_ ENU.exe as software tools. We also need a readymade RFID reader module, capable of scanning RFID tags, and thereby sending read data to a host system using RS232 or USB (virtual UART), and a backend data128
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Fig. 2: System architecture Attendance Client Side Presentation Layer (WPF)



Service Oriented Architecture (WCF)



Attendance Data Access Library



language would help in quick understanding of the topics discussed here. Software architecture. The software architecture block diagram is shown in Fig. 3. Host software consists of client-server architecture with a service layer sandwiched between the client and server layers. This is done with the intention to create an abstraction between the client and server in order to reduce interdependency between both layers. Along with clientserver architecture, this software follows a multi-layered architectural approach. The entire program is × divided into following Server × × parts: Program 1. Presentation lay× er (client-side). This is × written in Windows × Database × presentation framework (WPF) using C#, × which provides a rich UI to the user.
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Fig. 3: Block diagram of the software architecture www.efymag.com
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Fig. 4: Block diagram of SOA



the employee ID. If a single detail of the person is found in the database, all details of that person would be displayed.



Designing client-side application



Fig. 5: WPF application selection



Fig. 6: UI for Employee Data tab



2. Service layer (connecting layer). This layer provides an abstraction between client-side and server-side. It follows service oriented architecture (SOA) by using Windows communication foundation (WCF). 3. Data-access layer (server-side). In this layer, all data retrieval and update logic is given, which persists and materialises the data in the database. This layer makes the data available to our application. Here, we will use ADO.Net entity framework. 4. Database. Data is stored and retrieved by the user via data-access layer. Since we are developing a UI on www.efymag.com



Microsoft environment, the better option would be to use WPF as the graphical-presentation system. We would be following an SOA to make the connecting layer act as a service layer for client and server programs. Service-oriented applications can be built in .Net by using a set of runtime APIs released by Microsoft by the name WCF. As the name suggests, WCF is a tool used for the deployment of SOA (Fig. 4).



Features and objectives of client UI 1. The UI contains a page for the system administrator to access. 2. The page contains two tabs: Registration and Employee Data 3. Registration tab contains fields to enter user name, user address, serial port information and a Register button to register and save information of a newly-registered person in the database. 4. Employee Data tab contains a field for the administrator to enter



1. Open Visual Studio 2010 in administrator mode (if not in admin mode by default). Select New Project to create a new application. 2. A dialog box will open. In that, under Visual C#, select Windows and then from the middle pane, select WPF application and name it AttendanceManagementSystemClient as shown in Fig. 5. Name the solution AttendanceClientSide. A solution of the same name opens with a WPF project inside it. 3. Now, we have a window where we want a layout to put different controls at different places. To do that, we will design the layout for it. MainWindow.xaml code (included in EFY DVD of this month’s issue) generates our desired layout for the client UI. Copying and pasting this code in MainWindow.xaml file generates the two UIs shown in Fig. 1 and Fig. 6. After the above procedure is successfully followed, building the project will give some error related to undefined functions. Go to Registration UI and double-click on TextBlock ‘Serial Port number’ under PortInfo, and Register and Search buttons. This will create an empty function definition for these. There should be zero errors now. In MainWindow.xaml, we will create the main UI for our software. We start with creating a window tag in lines one through four of MainWindow. xaml code. This code is under namespace AttendanceManagementSystemClient. The created .xaml file also has to use two namespaces: http://schemas. microsoft.com/winfx/2006/xaml/presentation and http:// schemas.microsoft. com/winfx/2006/xaml. Here, we have given the title Admin Page to the window, and the height and width of the window are 400 and 525 device-independent units, respectively. From now on, the entire UI will be created inside this window tag. Electronics For You | February 2015
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Fig. 7: Class library in client-side



Fig. 8: SQL Server Management Studio



It is time to design the layout for our window. In line five of MainWindow.xaml code, we create StackPanel to define the layout, which will stack all elements inside it vertically (by default). Once the layout is defined, it is time to create the elements inside it. Since we want to create a tabbed UI, we start with creating TabControl of height 365 units. TabControl has two tabs: Registration and Employee Data. Registration tab. Under Registration, we first define the layout. This time we use another type of layout, called Grid. Grid layout is more like a table in HTML, which can have multiple rows and columns. Here, we require 11 rows and two columns, which are specified by RowDefinition and ColumnDefinition, respectively. Then, we add different fields, TextBlocks, TextBoxes, Expander, a button, and different columns and row numbers inside Grid. Inside Expander, we have some more port-related fields, TextBlocks and TextBoxes, that 130
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get populated once the application starts and the specified port number opens and the RFID tag is brought near the RFID reader. Userrelated details have to be filled in by the admin. Now, if all data is filled, click Register and after successful registration, “Registered !!” will appear in the UI. Employee data. Under this tab, like before, we first create the layout as Grid with RowDefinition and ColumnDefinition. Then, we create other fields, TextBlocks, TextBoxes and buttons. Here, the admin gives the employee ID as input in the textbox and clicks on Search and then if a matching ID exists in the database, the result is displayed in the result TextBlock. Since designing even a small layout involves a lot of code work, a step-by-step view of the layout design would be further explained, which is included in the EFY DVD. Please follow it in case you need a bird’s-eye view of the layout-construction stage. Employee attributes. Create the necessary data object, or rather model object, for employee attributes that are to be further used for processing in the client-side. 1. Create a class library and name is AttendanceManagementLibrary. Add a new project to the solution. Under New Project->Visual C#, we find the option to create a class library as shown in Fig. 7. 2. Once the project gets added to our solution AttendanceClientSide in Class1.cs file, we add presentation data model class named EmpAttendanceLib with some employee proper-



ties, like EmpId, Rfid, Name, Address, LoginTime and LogoutTime. The code to achieve this is listed below. public class EmpAttendanceLib { public string EmpId { get; set; } public string RfId { get; set; } public string Name { get; set; } public string Address { get; set; } public string LoginTime { get; set; } public string LogoutTime { get; set; } }



Employee attributes are used to display these in the client UI and for processing various other logics. With these steps completed, our client-side is almost ready to be attached to the server-side. After server logic is written, we will come back and write button-click logics for the client-side.



Database section The next big task is to create the database. Before starting this, we should make sure that we already have SQL server 2008, SQLManagementStudio_x64_ENU and SQLEXPR_x64_ENU installed on our machine. Configuration of SQL Server Management Studio is shown in Fig. 8. (Installation and configuration details are included in EFY DVD in .pdf format.) To create the database, we will follow database-first approach as our entity data model (EDM) designing approach. In our database, we have two tables: EmployeeDetail and CurrEmpDetail. EmployeeDetail is for storing employee-related data, like names, addresses, RFID numbers and employee ID numbers (primary key). CurrEmpDetail contains details of log-in and log-out time, number of times the employee has logged-in/logged-out, along with ID of the employee. Steps to create the database are given below: 1. To create the database, open another instance of Visual Studio in admin mode and create a new project of type Console Application. Here, we name the solution AttendanceServerSide and the console www.efymag.com
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Fig. 9: AttendanceRegistrationSystem



Fig. 10: New database name as EmployeeAttendanceDB



Fig. 11: EmployeeDetail table



Fig. 12: CurrEmpDetail table



application AttendanceRegistrationSystem (refer Fig. 9) 2. On the left side of the window, there is Server Explorer tab (View ->Other windows->Server Explor132
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er). Here, there are three nodes: (i) Data Connections (ii) Servers (iii) SharePoint Connections Right-click on Data Connections and select Create New SQL Server Database. A new dialog box of this name opens. 3. Now, enter the server name as it appears when you open SQL Server Management Studio (already installed before). And, under Windows authentication mode, enter the new database name (let us say, EmployeeAttendanceDB) as shown in Fig. 10. 4. Add a new table by right-clicking on Tables and add following columns: RfId, EmpId (rightclick and set as primary key), Name and Address of type varchar(50). Save the table and name it EmployeeDetail. Uncheck Allow Nulls as shown in Fig. 11. 5. Similarly, add another table with following columns: EmpId (primary key), Position, LoginTime, LogoutTime and LoginCount. All variables are of type varchar(50) except LoginCount, which is int. Uncheck Allow Nulls for all except LogoutTime. Save the table as CurrEmpDetail as shown in Fig. 12. By executing above steps, we have successfully created our database.



Designing server-side application—data-access layer The data-access layer is on the server-side of our application, which is



used to access data from the database. In data-access layer, we use ADO. Net Entity Framework for our development. C# language is object-based, which can be either Is-A or Has-A relationship. Our database is a relational model database, which means that each employee has various employee attributes, such as employee name, employee ID, employee RFID number, etc, and hence each employee has a (Has-A) number of attributes to its record, which together provide the complete information of the employee. In order to follow this approach, we need to keep proper mapping between C# and the database table that we have created. This can be achieved by using object relational mapping (ORM). ORM is a tool or software-programming technique used in object-oriented programming for accessing/storing data from an object to a database. While designing and building an application or service we divide these into three parts: domain model, logical model and physical model. The domain model defines entities and relationships in the system. The logical model for a relational database normalises the entities and relationships into tables. Application programmers mostly confine themselves to the logical model by writing SQL queries and stored procedures. The physical model addresses capabilities of a particular data engine by specifying storage details such as partitioning and indexing—this part is mostly taken care of by database administrators to improve performance. Following are the steps for designing the data-access layer: 1. Create data transferrable object (DTO) and name it DataTransferObjectLib. Create a new project of type class library under AttendanceServerSide solution. 2. Create two public classes, EmpDetailsModel and CurrDetailsModel, inside it as shown in Fig. 13. Now, build this project by rightclicking on project DataTransferObjectLib. www.efymag.com



do-it-yourself application. Save entity connection as EmployeeAttendanceDBEntities, which is also added to App.Config as shown in Fig. 16. 6. Choose tables from the list of database objects. Here, a relational data model of the name EmployeeAttendanceDBModel gets created. Finally, click Finish. Now, we can see the structure of our AttendanceDataModel.edmx as shown in Fig. 17. 7. To create data-access layer, first create the data repository by following the interface approach. Thus, we create a class library AttendanceDataRepository and add an interface to it by the name IAttendanceDataRepository. In this project, we also have to add reference of our DataTransferObjectLib, so that we can use DTO model classes further. This can be done by right-clicking on References of AttendanceDataRepository project and then selecting Add Reference. A



Fig. 13: Public library EmpDetailsModel and CurrDetailsModel



Fig. 14: ADO.Net Entity Data Model



3. Go to Program.cs of AttendanceRegistrationSystem project and make Class Program public. Add a new item of type ADO.Net Entity Data Model to project AttendanceRegistrationSystem from Project/ Add New as shown Fig. 14. Name it AttendanceDataModel. 4. From Entity Data Model wizard, select Generate from Database by right-clicking on the screen, and click Next as shown in Fig. 15. 5. A dialog box appears. Choose Data Connection from already existing connections or create a new one. From the drop-down menu, select your created database for this application. For our application we will www.efymag.com



select EmployeeAttendanceDB. Now, click Next. Note. The entity connection string is created for the database and it will be appended to App. Config of our AttendanceRegistrationSystem



Fig. 15: Generating from the database



Fig. 17: AttendanceDataModel.edmx



Fig. 16: Saving entity connection Electronics For You | February 2015
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do-it-yourself dialog box will open; select Projects followed by DataTransferObjectLib from it. Click OK. 8. Now, go back to our AttendanceRegistrationSystem project and add references to the two projects created so far as shown in Fig. 18.



Fig. 18: Adding reference



Fig. 19: IAttendanceDataRepository



9. In this step, rename the class in Program.cs from Program to AttendanceClassRepository and then implement our IAttendanceDataRepository interface (refer Fig. 19). All its abstract methods get implemented in this class. 10. Create CreateEmpDetails



method. For this, we create an instance out of EDM runtime, that is, EmployeeAttendanceDBEntities. Then, we construct DTOs based on user data sent by higher layers. Finally, we add objects to their respective Data Objects in runtime and then save the changes. 11. Similarly, we write the logic to retrieve employee details based on EmpId and RFID, and return a list or an object, respectively. Note. Here, we will use the concept of Language Integrated Query (LINQ) to query the database. LINQ is a set of features introduced in Visual Studio 2008 that extends powerful query capabilities to the language syntax of C# and Visual Basic.  12. To update the data in table CurrEmpDetail, the data object passed by the user is taken and CurrEmpDetail data object of EmployeeAttendanceDBEntities EDM runtime is updated accordingly and saved into the database. The interaction part with the database is now complete. We will now write actual data-access library for this application. 13. Create a class library AttendanceDataAccessLib into AttendanceServerSide solution. Rename the public class inside Class1.cs to EmpAttendanceDataAccesLayer (Fig. 20). Now, add references of DataTransferObjectLib, AttendanceRegistrationSystem and AttendanceDataRepository to the project. Inside the constructor of EmpAttendanceDataAccesLayer, we instantiate our repository class (if not set already) and create methods to push and retrieve data from the repository. To be concluded next month



efy Note The source code of this project is included in this month’s EFY DVD and is also available for free download at source.efymag.com



Fig. 20: EmpAttendanceDataAccesLayer 
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Substituting surmounting imports for industrial growth
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HD Chamber, under the electronics and engineering goods committee, recently organised a seminar on electronics with a focus on substituting the surmounting imports in the electronics sector by creating a conducive environment for domestic manufacturing in the sector. The vision is similar to Prime Minister Modi’s Make in India. The chief guest, Ajay Shankar, former member secretary, National Manufacturing Competitiveness Council, seemed confident about net zero imports by 2020. He said that Indian electronics industry is still at an infant stage and India needs to create an investment case for itself. Elaborating on the current framework, he said that the electronics fund can be a game-changer. However, the entire ecosystem needs to gear up and be conducive for the benefit of the industry. According to him, manufacturing as a sector itself is undergoing a transformation. Focus now has to be on adding value to our products so as to attract investors and availability to critical information that can be used for making an informed decision. The other speakers included Deepak Bharadwaj, head corporate affairs, Samsung India, Bikas Kr Singh, head-government affairs, South Asia, Lenovo, Amrit Marwani, CMD, Sahasra Electronics Pvt Ltd, Ramesh Chopra, founder, EFY magazine, and Kapil Sharma, senior consultant, DeitY, government of India. 



Madhya Pradesh to get the world’s biggest solar station



R



ewa district’s Gudh area in Madhya Pradesh will soon witness the installation of the world’s biggest 750 mega-watt (MW) solar power station, according to Rajendra Shukla, Madhya 136



February 2015 | Electronics For You



In Focus Philips appoints Chitale as CEO, Philips Lighting Solutions South Asia



Avneet Gupta joins Mindteck as chief operating officer



Philips has appointed Harshavardhan Chitale as CEO of Philips Lighting solutions, South Asia. He will be responsible for driving and building Philips’ lighting solutions business in India.



Mindteck (India) Ltd, a global technology company, has appointed Avneet Gupta as COO. He has more than 19 years of business development, marketing, partnership and strategic relationship management experience. Prior to this, he served as country manager, IBM Collaboration Solutions, India and South Asia.



New general manager takes charge at BEL Cdr (Retd) S. Gopakumar has been elevated as GM of naval systems— Sonars & Communication Systems Strategic Business Unit at Navratna Defence PSU Bharat Electronics Ltd (BEL). He was commissioned in the Indian Navy in 1980 and served in various ships and establishments for 22 years. He joined BEL on July 2, 2001, where he worked in Naval Systems Strategic Business Unit, Bengaluru, for 11 years. He was additional GM (product support—navy) in the corporate office for two years before his elevation.



Techno Brain names Anand Mohan chief operating officer Techno Brain has announced the appointment of Anand Mohan as COO, Techno Brain Group, a new division within Techno Brain. Until recently, he managed Techno Brain’s Asia and Middle East operations as MD. His new role entails customer and employee satisfaction, quality processes, capacity building, cross-functional alignment, cost management and profitability.



Pradesh energy and mining minister. He said that World Bank will provide 50 per cent as loan for the project and the rest would be borne by the Centre and the state. Shukla mentioned Asia’s biggest solar-power plant of capacity 130MW, which is functioning in MP’s Neemuch district. He said that the central government has already added the Asia’s biggest solar-power plant at Neemuch, Madhya Pradesh state in the green corridor and has granted the sum of ` 21,000 the state. According to him, power million for the same. He added that required for agricultural farming pur` 2330 million was given to the state poses was increased by ten hours on as encouragement money for pro- daily basis. moting new and renewable energy Project for converting sources. The minister told that 1300MW Delhi street-lights to LED power has been tapped within the ith an aim to transform Delhi last 12 months and the government into a smart city, the Union has given round-the-clock power to Ministry has launched a project for industries and households across converting street-lights into energy-
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Make in India Calendar of Forthcoming Electronics Fairs/Exhibitions/Seminars/Events Name, Date and Venue 



Topics to be covered 



Contact address for details



ELCINA Source India February 5, 2014 Chennai Trade Centre, Chennai 



Focuses on the development ELCINA Electronic Industries Association of India of the Indian electronics Phone: +91 (011) 26924597, 26928053 supply chain Fax: 26923440; E-mail: [email protected]



SPS Automation India February 5-7, 2015 Mahatma Mandir, Ahmedabad 



Industrial control systems, sensor technology, ideal business platform 



Messe Frankfurt Trade Fairs India Pvt Ltd Phone: +91 22 6144 5900 Website: www.in.messefrankfurt.com



Electronics For You Expo 2015 Electronic components February 26-28, 2015 including PCBs, coil-wound Hall 7 (A, B, C, D, E, F, G, H) components and displays; Pragati Maidan test and measurement New Delhi equipment; manufacturing and assembly equipment; and automotive



EFY Enterprises Pvt Ltd Phone: 26810601/2/3 E-mail: [email protected] Website: www.efyexpo.com



ICT World Expo-2015 February 27-March 01, 2015 Mysore 



To identify and promote ICT manufacturing companies to make India an ICT manufacturing country



MAIT Phone: +91-9910990553 Website: www.mait.com



CONNECT Show April 21-22, 2015 Melbourne Convention and Exhibition Centre, Melbourne, Australia 



For business people to CONNECT Show understand how convergence Phone: +61 (2) 8908 8555 of technology mega-trends E-mail: [email protected] will impact the way we live Website: www.con-nect.com.au and do business



International CES Asia, 2015 May 25-26, 2015 Shanghai New International Expo Center (SNIEC) China 



Tech powerhouses to innovative startups, 3D printing, robotics, sensors, the Internet of Things and wearables



Shanghai New International Expo Center (SNIEC), Shanghai, China Phone: 703.907.7603 E-mail: [email protected]



Nepcon Malaysia 2015 June 9-11, 2015 Malaysia 



Sourcing ground for components, PCB/SMT, semiconductor, testing & measurement and support services sectors in Malaysia



NEPCON Malaysia Phone: +65 6780 4613 E-mail: [email protected] Website: www.nepcon.com.my/Home/



IFSEC International 2015 June 16-18, 2015 London, UK 



The global stage for security innovation and expertise



IFSEC International Website: www.ifsec.co.uk/



Shunde Expo A three-day international August 20-22, 2015 exposition for household Shunde Exhibition Centre electrical appliances China 



China & International Participation Koelnmesse Co Ltd Phone: +86-20-8755 2468-10 E-mail: [email protected] Website: www.shundeexpo.com/



AUTOMATION 2015 August 24-27, 2015 Hall No.1 & 5, NSE–Mumbai, Mumbai 



Catering to industrial automation, robotics, drives and controls, logistics, hydraulics and pneumatics, and building automation



IED Communications Ltd Phone: 91-22-22079567, 22073370 E-mail: [email protected] Website: www.iedcommunications.com/index.php



electronica India September 9-11, 2015 Pragati Maidan, New Delhi 



Fair for electronic components, systems and applications, besides communication platform for the electronics industry



MMI India Pvt Ltd Phone: +91-9819418496 E-mail: [email protected] Website: www.electronica-india.com/en/home.html



Taitronics 2015 October 6-9, 2015 TWTC Nangang Exhibition Hall No.1, Nangang District, Taipei, Taiwan (R.O.C.) 



Electronic components and TAITRONICS 2015 parts, meters and instruments, (41st Taipei International Electronics Show) LED lighting and applications, Website: www.taitronics.tw power supplies, industrial process and automation, smart living and consumer electronics, broadband products and Cloud



Electronics Rocks 2015 October 15-16, 2015 Nimhans Convention & Exhibition Centre, Bengaluru 



Platform for design engineers, EFY Enterprises Pvt Ltd R&D engineers, academicians, Phone: 011- 26810601/2/3 hackers and hobbyists, that E-mail: [email protected] includes talks, workshops, Website: www.electronicsrocks.com discussions, product launches and design challenges



OSI Days 2015 November 19-20, 2015 Nimhans Convention & Exhibition Centre, Bengaluru 



Open source conference that aims to nurture and promote the open source ecosystem in Asia 



EFY Enterprises Pvt Ltd Phone: 011- 26810601/2/3 E-mail: [email protected] Website: www.osidays.com



Look up under ‘Events’ section in www.electronicsforu.com for a comprehensive list



Since this information is subject to change, all those interested are advised to ascertain the details from the organisers before making any commitment. www.efymag.com



efficient, environment-friendly LEDs. With this project, the government aims to save ` 7000 million in cost and electricity consumption of about 250 million units. The ministry has planned to extend the lighting system to around 500,000 street-light points. The project would be launched in phases in the capital, after commencing from North Delhi Municipal Corporation (NDMC). The government will push it further to the rest of the civic bodies in the capital. Besides NDMC, the capital covers South Delhi Municipal Corporation (SDMC), East Delhi Municipal Corporation (EDMC), New Delhi Municipal Council and the Cantonment Board for Delhi Cantonment area. The entire expense of the project will be borne by Energy Efficiency Services Ltd, a joint venture company of PSUs under the Ministry of Power.



Digital India initiative receives investment



W



hile addressing a committee meeting, communications and IT minister, Ravi Shankar Prasad said, about 700,000km of cable for broadband would be laid in the next three years, in addition to the onemillion-km cable already in place. The minister also said that 50,000 gram panchayats would be given broadband facility in the first phase and 0.25 million within the next three years. While replying to the concerns of members towards the poor service of BSNL network in the country, he said that more funds are proposed to be given to the publicsector telephone service providers during phase VII to bring improvements in the working and to make the service commercially active. During an event at FICCI, Prasad said that ` 180,000 million worth of investment has already been proposed under the Digital India initiative, out of which ` 40,000 million has already been approved. He mentioned spectrum issues to provide high-speed connectivity and regulatory control. He emphasized Electronics For You | February 2015
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Snippets Google to open campus in Hyderabad Google has plans to open its own campus in Hyderabad, and has decided to sign MoU with Telangana government. The government has shown interest in making Hyderabad a Wi-Fi-enabled city, and companies, like Airtel, Vodafone and a Taiwan based company, have been approached for the same. The Taiwan based company is the key company behind Wi-Fi- enabled city, Taipei.



Infineon Technologies acquires International Rectifier Infineon Technologies AG has acquired International Rectifier, following the approval of all necessary regulatory authorities and International Rectifier’s shareholders. The acquisition is expected to drive greater economies of scale in production, strengthening the competitiveness of the combined company.



Excise duty concessions revoked



Fluke sets stronger foot in India



The government of India has withdrawn excise duty concessions on a number of items including electronics (chapters 84 and 85), which include security items and automotive, with effect from January 1, 2015. The effective rate of excise duty will be 12 per cent. This step, which has been taken to meet the challenge of fiscal deficit, is considered a setback to the electronics industry’s growth.



Founded in 1948, Fluke has registered the organisation as Fluke Technologies India Pvt Ltd, with effect from November 2014. The company had acquired TTL Technologies Pvt Ltd in 2012, which was the first step taken towards being closer to the customer. Since then it has expanded its portfolio offering for specific vertical markets, like O&G, energy, utility and retail.



that India will soon become an exciting venture for the initiative and its importance for good governance and highlighted the turnover of US$ 100 billion in the IT industry.



Koraput tribal pockets get 122 solar-powered pumps



K



oraput district administration has installed 122 solar-power based pumping systems in order to provide piped water in those hard-to-reach tribal zones. The solar-powered submersible pumps draw 5,000 to 20,000 litres of water every day. These pumps operate automatically, and water is stored in an overhead tank, according to executive engineer (rural supply and sanitation), Koraput, Monaranjan Mali. A solar array of 300-800W is set up near a bore-well, with an HP submersible pump inside. Power is generated from photo-voltaic solar cells, and the pump operates through this power. The scheme has been made successful by Odisha Renewable Energy Development Agency, while the funding has been done by the Union government. The solar panel’s longevity is expected to be 15 to 20 years. 138
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Make in India workshop focuses on curbing Chinese imports



C



hinese imports need to be reduced, claims the Indian industry. The industry also wants that the inverted duty structure should be revised and an import-substitution policy should be designed to help improve the domestic manufacturing sector. A Make in India workshop was organised by the government and these issues were raised during discussions. In order to protect domestic manufacturers from competition from Chinese imports, companies have urged the government to increase duties within bound rates at World Trade Organisation, specifically in sectors like power equipment, capital goods and heavy industry. India’s average tariff rate is 48.6 per cent and the average basic customs duty is approximately 14 per cent. The government has also been requested by Indian companies for domestic content requirement norms, which need to be expanded further to boost local manufacturing.



Check efytimes.com for more news, daily



India-South Korea to expand business investments



I



ndia and South Korea have decided that they will improve their strategic partnership by building ties in various sectors, like ship-building, electronics, defence production, infrastructure and energy. The two countries have also decided to partner with each other in areas like nuclear energy and cyber security. External affairs minister, Sushma Swaraj, and her South Korean counterpart, Yun Byung-se, have reached this decision at the eighth Joint Commission meeting. Swaraj said that South Korea is one of the most important contributors to India’s economic growth, and she has invited South Korean firms to make investments in the country as part of Make in India initiative. Yun acknowledged government’s initiatives and agreed that South Korean companies will be motivated to expand their businesses in India.



Indian LED market expected to grow 50 per cent The LED market in India has seen a commendable growth in the last five years. It has grown more than 50 per cent during financial years 2009-10 to 2013-14, and is expected to further sustain its growth rate for the next five years at least. Looking at this growth, the government of India has announced many incentives and measures in order to prioritise manufacturing of LEDs in the country. There are several LED lamp assembling companies in India that design and develop LED lamps but import LED chip elements. A report on the sector highlights India’s demographic and macro-economic indicators, government regulations, policy and different kinds of licences and registrations required for the LED lighting industry, duties and taxes on LED, especially LED lamps, LED industry and the production of LEDs in India, import and export of LEDs, Indian consumer, prices of LED lamps in the Indian market and detailed statistics of Indian LED market. www.efymag.com
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With A Favourable Environment, Indian Wound Component Manufacturers Can Compete with Chinese



E Abhishek A. Mutha is a senior technical correspondent at EFY



lectronics components industry is one of the key components that complete the Indian electronics system design and manufacturing (ESDM) sector. With the new government, change in global landscapes in ESDM sector and cost structures, attention of many big companies around the world has diverted towards investing in India. Global companies are aiming to assemble local facilities in India, not just to serve the resident market but also to cater to overseas markets. Having said that, the current situation of the coil wound components sector in India is not very rosy. “The prevailing situation of electrical components distribution in India is not very promising,” agrees Neeraj Bharara, director, Rosy Electronics. Coil wound industry in India has been in a low phase, considering the past few years. He adds, “Many former players have diversified into other areas.”



Ring-core transformer



Due to the inability to compete with coil wound components, in terms of pricing for components, imported from abroad (especially China), there are few companies in India that manufacture these components. Industry experts feel that with friendly policy environments, restriction on imports, adequate infrastructure support and overall growth across all dependant sectors, there will be tremendous growth in the wound component sector. It will also provide Indian manufacturers with a platform to compete with Chinese manufacturers. Let us take a look at how this industry is currently doing.



Demand is mostly met by imports Demand for coil wound components has always been there and is sure to rise. Transformers form a major chunk of wound components. Major portion of the components is imported from overseas countries. According to a recent India Electronics & Semiconductor Association (IESA) sponsored Frost & Sullivan report, consumer and industrial electronics segments drive the demand for transformers. And, owing to cost advantage, transformers are predominantly imported from China, Taiwan and South Korea. Bharara says, “A lot of products are imported from China and, at the present moment, it is the biggest vendor of electrical components.” He adds, “To create a demand for coil wound components in India, there is a need to boost manufacturing facilities in India.”



Bottlenecks in this industry Raw materials, winding machinery, operational management and lack of branding are major reasons for the inability of Indian 140
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make in India winding companies to compete with multinational companies. Reliance on import for raw materials, specifically copper, is a major handicap for Indian transformer manufacturers in achieving faster turnaround time as well as lower production costs. Major components are imported from China and the power section is designed for ideal conditions. This is the reason for a lot of failures across the power supply section, as it is designed for ideal conditions; whereas in India, power distribution conditions are not so ideal, believes Bharara. He says, “This, in turn, has been a major boost for Indian coil winding products, even though power supplies integrated design comes from outside India, which simultaneously poses as a threat. He adds, “At the present moment, the primary competitor is China because they have the power of practical authority.” Another problematic area is transportation. “We usually receive a shipment from China in about 17 days from the date of order, but transporting a shipment from Mumbai to Delhi takes about 20 days,” says Bharara. The reason for China’s massive growth is a clearly-defined core infrastructure. He adds, “One of the reasons why China is ahead in the game is because co-operative banks charge very nominal interest. Therefore Chinese manufacturers can afford to not include the interest expenditure to the cost of the product.” Finance is another area that needs attention from the government. Bharara says, “Loans are granted at 13 per cent to 14 per cent interest, which makes it very difficult for an Indian manufacturer to survive.”



Material and machinery problems Most of the raw material for making coil wound components is imported from China. Iron oxide is, however, naturally available in India. Although ferrite forms the core for most wound www.efymag.com



Market trends in coil components  Water-cooled technology based components  Preference for dry-type resin-cast transformers rather than oil-cooled  Preference for amorphous-core rather than traditional silicon steel —Contributed by Navin Upreti, vice president-operations, Tamura Elcomponics Tech Pvt Ltd



components, ferrite industry does not attract many workers due to the working conditions and hazards involved, making it dependent on mechanisation. Mechanisation is capital-intensive and requires very large volumes to make it feasible in the long run. National Physical Laboratory, New Delhi, had developed indigenous technologies and given it to 13 different companies, four of which implemented those but all of them discontinued due to one reason or the other. Proven technologies from other countries were relied upon. Upgrading or modifying factories was an issue. As a result, Indian ferrite manufacturers produced lower quality products at low or medium volumes. Today, ferrite cores are imported by a lot of companies, even from Germany. Winding machinery used is mostly of Chinese make. German machinery is very expensive. Repairs are seldom required but are extremely expensive. Indian machines are of similar quality and maintenance as their Chinese counterparts, but lose out to them marginally due to price. Man-management has also been a major problem considering this industry has enjoyed cheap labour until recently. Work is quite mundane. Quality checks are done manually in different stages. Increasing operational efficiency is an area that could make a difference. There is hardly any quality affiliation in this field. Identifying companies and placing orders are mostly done through personal contacts.



Opportunities that need to be capitalised on India has a huge consumption demand. According to ELCOMOS report



(by ELCINA), the demand for electronics in the country is expected to reach US$ 400 billion by 2020. This growing market provides a huge opportunity for the components sector, but manufacturing in India needs a boost. Manufacturing of end-use products happens largely through original equipment manufacturers (OEMs) and electronic manufacturing services (EMS) companies. Local design know-how and manufacturing technology skills boost opportunities for coil wound components manufacturing in India. “Printed circuit board (PCB), liquid crystal display (LCD) and light emitting diode (LED) industries need a lot of capital expenditure (CAPEX), whereas for the coil wound components industry, there is not much CAPEX required in terms of equipment,” informs Bharara. In the coil wound industry, raw material prices are more or less similar for companies everywhere. “We can definitely compete with China and offer better pricing, since we are buying raw materials at international prices because wages of labourers in China have increased,” informs Bharara. Although the output of Indian labour is half in comparison to China, the rise in wages in China might prove to be a breather. He adds, “This way this particular segment can perform very well.” Production costs can be reduced with better management techniques. Wound components are used in almost all electronic and electrical products; hence, the market is undoubtedly going to rise.



Key sectors for manufacturers to look out for New technologies are changing the geometry size of the coil wound industry. Smart City concept is an Electronics For You | February 2015
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Various coil wound components



upcoming area gaining momentum. Although with this concept, all devices around it, like meters or grids, get smarter, which, in turn, reduces the bill of material (BOM) value of coil wound components. This could significantly boost the coil wound industry. “Coil wound components are needed in almost every electronics product, even digital,” informs Bharara. Set-top boxes are very well-connected with the coil wound components industry. Other key segments driving the coil wound industry today are power equipment, like uninterrupted power supplies (UPSs), inverters and compact fluorescent lamps (CFLs). “But with CFLs, I presume the growth will get stagnant in the coming years.” He adds, “LED lighting, which has been growing in a big way, is much simpler in terms of requirement of coil wound components and designing as compared to CFL.” Talking about Rosy Electronics, Bharara shares, “At the present moment, for coil wound components, we are focusing on segments like LEDs, power supplies and energy meters.” He adds, “I do not believe in banking completely on one particular segment, such as LED, just because it is growing in a big way today.” Explaining his statement, he says, “Around six months back, from a design level, it was presumed, for the LED segment, that it would require a lot of technology 142
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as far as magnetics was concerned. Now, there are talks about using chokes that are very similar to the ones used in CFLs. So, there are a lot of changes happening on the design side of LED. Therefore we do not want to focus completely on it, although we will not ignore it.” At the present moment, there is also a substantial market for streetlights and industrial lighting, with respect to wound components.



Recommendations for overall improvement of the industry Favourable government policies will tip the scale in favour of Indian manufacturers. According to recommendations in IESA-Frost & Sullivan report, there must be preferential excise duty for transformer manufacturing in the form of tax rebates. Subsidies on logistic costs of copper import could reduce the product landed cost. Facilities like special interest loans for working capital for small and medium-sized enterprises (SMEs) need to be introduced. There are a number of other core problematic areas that need to be defined clearly and tackled with. “LED segment is in the driver’s seat today but the growth is in bits and pieces,” feels Bharara. He adds, “If the government pushes for the development of other electronics sectors as well, then the LED industry can flourish. If there are just transformers manufactured and there is no growth in the dependant



industries, then there is no point in manufacturing just coil wound components. An atmosphere of overall development needs to be created.” There is a lot of activity happening, such as the Make in India campaign, but there are a number of issues that need to be resolved before such new initiatives are implemented, informs Bharara. The cost of interest levied on financing in India (which is higher) versus other countries affects the cost of components greatly. Today, although they are making mandatory in government tenders that 30 per cent of the product should be made in India, which is a good sign, there is lack of platform for Indian manufacturers to deliver. Bharara says, “The policy which makes it a compulsion in the tender to use Indian components is not very impactful, such that it would increase the market size for us. It is not a holistic move.” He adds, “Although the policy states that 30 per cent of the end-product should be made in India, in reality this does not happen. Majority of components come from outside India.” Bharara says, “One of the reasons why China is ahead in the game is because co-operative banks charge very nominal interest. Therefore Chinese manufacturers can afford to not include the interest expenditure to the cost of the product.” There must be a similar platform with favourable infrastructure for Indian manufacturers. However, Bharara feels that the new government is showing some willingness to make a change. The future ahead looks rosy but the current situation does not. The government has taken some action but the effect is not visible at grass-root levels.  www.efymag.com
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Telecommunications: Towards Consolidation



T Dr I. Satya Sundaram is an economist and a freelance writer



he Indian telecom sector has undergone many changes in recent years. These can be attributed to the easy availability of lowpriced devices, aggressive network coverage and affordable services. The deployment of 3G network in India also facilitated development of the broadband market. There has been continual improvement in the overall



tele-density (number of telephones per 1000 people) in the country. There is no doubt that telecommunication is the lifeline of the rapidly-growing information technology industry in India. In the telecom sector, there are two conflicting objectives—maximising revenues to the government and ensuring healthy growth of the industry. It is not a wise decision to give away a scarce natural resource at a cheap price to a business entity. Any undue importance given to the objective of maximising profits can ruin the industry. For instance, at the auction of 3G spectrum, companies paid exorbitant amounts, which is why they are still struggling with debt. In this tug of war, efficiency has been skirted and we find deterioration in servicequality parameters. We should see that efficiency becomes the basis for spectrum pricing.



Significant progress The national telecom policy (NTP) 1999 aimed at making India competitive in the global telecom market through growth in exports, FDI and domestic investment. Its major objectives include telecommunication for all and within the reach of all, achieving universal service across all villages, global standards in the quality of service, emergence of India as a major manufacturing base and a major exporter of telecom equipment, and protection of the country’s security interests. Between 1999 and 2011, the mobile subscriber base increased from zero to 893 million, with cellular operators adding ten to 15 million new subscribers every month. As a result, over-all tele-density reached the 76 per cent mark. www.efymag.com
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Status of Telecom Sector Subscribers 



Subscriber base (million) March 2008 



March 2009 



March 2010 



March 2011 September 2012



Wire-line 39.41 37.96 36.96 34.73 31.08 Wireless 



261.08 391.76 584.32 811.6 906.82



Total phones 



300.49 



429.73 



621.28 



846.33 



937.70



Internet 



11.05 



13.65 



16.10 



19.69 



24.01



Broadband 3.81 6.22 8.77 11.79 14.68 Data services/ wireless Internet 



65.50 



117.82 



177.87 



381.4 



426.67



2. Determine how to address consumer grievances and impleTele-Density in India ment a plan Year Urban Rural Overall 3. Recommend how spec(March) tele-density tele-density tele-density trum should be audited for 2004 20.79 1.55 7.02 effective usage and penalise 2005 266.88 1.73 8.95 transgressors for inefficiencies 2006 38.28 2.34 12.74 Also, TRAI is to be at par 2007 48.10 5.89 18.22 with other independent regulators. 2008 66.39 9.46 26.22 In 2012, the telecom policy 2009 88.84 15.11 36.98 hinted at a roaming-free regime. 2010 122.00 24.56 53.46 It was hoped that it would bring 2011 157.32 33.79 70.89 millions of others who kept 2012 169.55 39.22 78.66 away because of steep tariffs 2013 146.97 41.02 70.89 to join the party and talk more. India’s mobile subscriber base But, in June 2013, TRAI announced stood second only to China. In fact, only a half-way measure that divided telecommunication, along with infor- the telecom companies and killed any mation technology, did help almost hope for a fall in roaming tariffs. The three big operators (Airtel, all sectors of the economy. For instance, mobile phones reach almost Vodafone and Idea) account for 80 per cent of the roaming revenues. 900 million Indians. These have become the single-largest device in These operators got what they consumer hands after the radio. More wanted: no free roaming for the than 227 million Indians currently time being. The small ones, howgo online using their mobile phones, ever, want free roaming, hoping it smartphones or tablets. They do so to will help them generate additional listen to music, watch a film, televi- revenues as consumers will now sion show or cricket match, among talk more. TRAI has slashed the cap on other things. Recently, Department of Tel- roaming charges imposed in 2007 ecom (DoT) proposed amendments by 29 to 59 per cent. It is hoped that this will increase competition to the powers of the regulator in and bring down prices. TRAI has the telecom regulatory authority’s amendment bill. These amendments also permitted operators to charge have enhanced the role of Telecom upfront for roaming services from Regulatory Authority of India (TRAI) subscribers or offer them a fixed tariff whenever they choose to use to include the power to: 1. Impose penalties on operators the roaming facility. Between November and Decemfor non-compliance with its order ber 2013, FDI inflow in telecom and regulators
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sector suddenly jumped 155 per cent as compared to the total inflow during the period April-October 2013. FDI inflow in telecom sector in November and December 2013 was ` 3050 million. For the period April to October 2013, the figure was only ` 1920 million. During April-December 2013, the figure was ` 5020 million. Between April 2000 and December 2013, telecom accounted for about six per cent of total FDI inflow, third in terms of attracting foreign investment, after services (19 per cent) and construction (11 per cent). The 2G scam was one of the key reasons why foreign investors stayed away.



Some problems On October 3, 2013, Telecom Commission (TC), the highest decisionmaking authority in DoT, sought clarifications from TRAI on all key issues of its recommendations on spectrum pricing for auctions. TC asked TRAI to clarify on what basis it had zeroed-in on the reserve price of the spectrum. Among other key issues, TC asked about the pan-India pricing of 900MHz spectrum and the price of 800MHz spectrum. A DoT committee had submitted its views on October 1, 2013, after examining TRAI recommendations. The committee, in its report, had said, TRAI’s calculation does not appear to reflect the value of the liberalised spectrum as its potential for use is much more than 2G over the next 20 years. It had also asked whether the regulation had taken into account the future growth potential in the telecom sector. The financial health of Bharat Sanchar Nigam Ltd (BSNL) and Mahanagar Telephone Nigam Ltd (MTNL) is far from satisfactory. This is attributed to spectrum-licensing fees and intense competition. BSNL incurred a loss of ` 100 billion in 2012-13, on top of around ` 150 billion losses in the previous two years. MTNL is incurring a loss of almost ` 10 billion every quarter for the past www.efymag.com



make in India many quarters. Its net worth is likely to be completely wiped-out in two quarters. The implementation of many of our strategic projects, such as defence networks, national optical fibre network (NOFN) and national knowledge network, may be delayed. There is also a risk to proper operations and maintenance of some of the existing networks. Measures like fund-infusion are urgently required. The much-awaited merger and acquisition (M&A) policy for the telecom sector, which the government notified in February 2014, has failed to excite the industry. The policy makes it tougher for bigger incumbent telcos to merge among themselves, while new entrants may not have too many exit options. A serious disincentive is that the buyers will have to pay a hefty amount to the government in ad-
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dition to what they would pay the seller. Guidelines say, if a telco is acquiring another telco, which owns spectrum allotted by the government (at ` 1658 for all-India, which is quite less than the market price), the acquirer has to pay the price difference to the government. This will push the cost of acquisition. There is also the stipulation that the merged entity cannot have more than 50 per cent market share in terms of both subscribers and revenue in any of the 22 circles. There has been a steep fall in foreign investment in the telecom sector. This decline has affected the country’s current account deficit (CAD). FDI in telecom sector was ` 122,700 million in 2009-10, and it fell to ` 75,420 million in 2010-11. It rose to ` 90,120 million in 2011-12. However, in 2012-13, it was only ` 16,540 million. In August 2013, the cabinet decided to up the FDI cap in telecom sector from 74 per cent to



100 per cent. But the move failed to deliver the goods. There is another problem in this area. Reports suggest that the percentage of people accessing the Internet in rural India is below five per cent. Hence, capital expenditure in far-flung regions may not be commercially-viable, particularly in the initial stages.



Recent developments A committee set-up by DoT has recommended that all telecom sites should use renewable-energy technology units to run their networks. This would help maintain the quality of service without depending on the external power grid or diesel. It suggested various modes of green solutions, such as solar energy, wind energy, biomass energy, fuel cells, hybrid power systems and battery technologies, to power telecom towers. The solar photovoltaic cells are of great help.
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make in India It also recommended implementing outdoor distributed antenna systems in uncovered, isolated, scattered and small locations. Of course, there is need for external financial help from agencies like World Bank. There are about 5.85 telecom towers in the country. On September 9, 2013, TRAI took an important measure to improve the health of the troubled sector it regulates. On the third attempt at auctioning 2G spectrum in 1800MHz band, the reserve or base price was reduced from ` 23,790 million to ` 14,960 million per megahertz—a 37 per cent reduction. Also, TRAI reduced the reserve price by as much as 60 per cent in respect to three major metropolitan circles (Delhi, Mumbai and Kolkata). This is 70 per cent lower than the price discovered in the 3G auction a few years ago. The search is for an even more efficient spectrum than 2100MHz. In another concession to telecom companies, TRAI has permitted trading of spectrum that has been obtained fairly. On November 22, 2013, empowered group of ministers (EGoM) endorsed TC’s decision that recommended nearly 18 per cent higher base price for the auction of 1800MHz spectrum than suggested by TRAI. However, the price is up to 25 per cent lower than what was suggested by an internal committee of the government’s Department of Telecommunications (DoT). Against the TRAI-suggested base price of ` 14,969.2 million for one MHz of 18,000MHz spectrum, TC had recommended ` 17,647.9 million—17.89 per cent lower than DoT committee’s recommendation for the same amount of airwaves in the band. TC price has been accepted by Empowered Group of Ministers (EGoM). DoT committee had suggested two options—a price of ` 22,030 million or ` 23,780 million, based on different methods of calculation for one MHz of spectrum. EGoM price is 146
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Table III



Market Share of Service Providers (as on April 30, 2013) Company 



Share (per cent)



Bharti Airtel 



21.78



Vodafone 17.74 Reliance 14.27 Idea 14.17 BSNL 11.42 Tata 7.57 Aircel 



6.93



Others 



6.12



Table IV



Top Ten Countries with Mobile Population (June 2013) Rank Country Mobile phones (in million)



Population (per cent)



1 China 1170 



85.21



2 India 864 



68.72



3 USA 327 



103.90



4 



118.60



Indonesia 281 



5 Brazil 263 



136.70



6 Russia 261 



183.00



7 Japan 138 



108.00



8 



146.50



Vietnam 



134 



9 Pakistan 122 



68.83



10 Nigeria 114 



69.00



20 per cent to 25 per cent lower than the committee’s. In case of 900MHz, EGoM has accepted TC’s base—25 per cent more than what was suggested by the regulator. However, there is one change. It will sell spectrum in blocks of one MHz each instead of 1.25MHz. EGoM, on January 27, 2014, decided to keep the rate of spectrum usage charge (SUC) for broadband wireless access (BWA) companies unchanged at one per cent of telcos’ adjusted gross revenue (AGR). In its decision, EGoM went against the recommendation of TRAI that the SUC rate be set at a uniform three per cent of AGR across spectrum bands and technologies. On April 17, 2014, the Supreme Court ruled that comptroller and



auditor general (CAG) can examine the accounts of private telecom companies. It held that the CAG can conduct an audit to ensure the government is getting its legitimate share of revenue from natural resources, such as spectrum, allocated to them. We are talking of 4G experience for high-end consumers. But we should pay attention to connectivity to our villages also. Concerted efforts are needed to achieve this goal and boost investments. Well-regulated, but unhindered, competition between players working within the same rules of the game contributes to a better outcome for all stakeholders. Also, right pricing of spectrum is the tool for drive-usage efficiency. Mobile operators will be able to offer 3G services across the country with the telecom tribunal holding pacts to be valid. On April 29, 2014, the telecom dispute settlement apellate tribunal (TDSAT) quashed the penalties and ruled in favour of operators. The impact of the ruling will be felt most by Airtel, Vodafone and Idea Cellular as they can revive their deal to offer 3G services in each other’s circles, and thus get a panIndia footprint. Consumers also benefit as they will have more options to choose from. At present, there are only three operators in each circle offering 3G services. Overall industry revenue may go up by at least two per cent. The other impact will be on the proposed spectrum-sharing policy, which could become redundant after TDSAT order. The government should draw up a five-year roadmap for future spectrum availability and timing. This would give certainty to the business community. It would also allow telecompanies to plan their network investments. Also, once spectrum is allocated, the government should not change the rules of the game mid-way.  www.efymag.com



make in India case study:



Harnessing Wind Energy At Tareybhir: A Success Story



T Bikash Rai is assistant engineer, Energy & Power Department, government of Sikkim



Fig. 1: Wind turbine with solar redundancy system



www.efymag.com



areybhir is a tourist attraction in south Sikkim. It has a clear view of wind path with no obstruction by trees and nearby mountains, and the wind is generally accounted to be high throughout the year. Wind-energy harnessing at Tareybhir with solar redundancy has been done to bring awareness about higher-capacities wind turbine system in this area. Usually local wind prevails in the area due to pressure differences between plains and mountains. Quite a number of wind-speed data studies were carried out by some agencies and individuals, but further initiatives could not be initiated. The main hindrance was a huge investment and the risk of failure of the project. After site inspection, I thought about how this wind power could be tapped for electricity generation. So, I started surveying and studying the site and its feasibil-



ity for wind turbine installation. I contacted everyone who had studied the area for wind power, but could not access the wind-speed data. The first bit of information needed for wind turbine installation is the wind-speed data for at least one year. For this, I took my digital anemometer to the spot where I wished to install my turbine. With this preliminary data, I conducted a feasibilityanalysis study using some basic methodology of statistics and probability density function, which concluded my approximated results as follows: 1. The average wind speed was 6m/s 2. The average power in the wind was 113W/m2 3. The annual average energy generated was 1800kWh/year for wind turbines of 0.9kW The next step was to get a turbine, its accessories, and get it installed. I needed funds for the project and no organisation was willing to take on the risk. Finally, I met with Siphora G. Targain, SREDA director, at Gangtok, Sikkim, on September 16, 2013. She gave me access to the ten-year-old, dead, unutilised windsolar hybrid system at Assangthang (another village in south Sikkim), which was installed in 2004 for CFL street-light lighting purpose. It ran successfully for around three years and then went dead and was lying unutilised. The land owner, along with the local panchyat, wanted it removed from the site. This is when I decided to repair this damaged system. The next initiative required for the project was manpower, and the small budget was just sufficient enough to complete the task. For this, I gave presentations, took part in debates and tried to inspire my fellow workers, colleagues and friends for social benefit, self-interest and hands-on experience involved in the project. This way, I gathered a team of 30 people who conElectronics For You | FEBRUary 2015
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make in India tributed by either donating money or by helping hands-on. By then I had already redesigned, simulated and revised the plan to maximise efficiency of the dead, depreciated hybrid system, procured necessary electrical items/components and auxiliary material for the project from Kolkata and other markets. Then, the real work started. We dismantled the dead hybrid system, did some necessary welding and steel fabricating jobs, re-engineered the existing 4.5m (15-ft) tower, installed at Tareybhir fifteen years ago by D.B. Basnet, chief engineer (Retd) for supporting the analogue anemometer to study wind speed. The tower was now left abandoned and came in handy for our installation. An additional 4m (14-ft) tower was created, and both towers Bikash Rai with completed wind-solar hybrid system were welded and bolted systems at the self-designed and fabtogether. My other motive behind this pro- ricated control panel, which was the ject was to educate science students final motive behind the project. The wind turbine tower was ilof Sadam Senior Secondary School, which was made possible with the luminated with two LED flood-lights, school principal Dr Hanna Yonzon’s sufficient enough to illuminate the help. Students of class XI provided surrounding tower areas, and another us with manpower and, in return, LED floodlight, designed in-house, were given hands-on experience was installed at the entry point of on how a wind turbine system is the spot. These lights turn on and off automatically or manually in the installed. Since then, the whole wind tur- evening and daylight, respectively. The layout of the whole system is bine with solar redundancy system has been erected. The system has shown in Fig. 1. Specifications of the wind turbine now been refurbished and renovated, and thoroughly cleaned, greased and with solar redundancy system at Taroiled. The cable has been laid on the eybhir are as follows: System rating. 0.55kW ground and connected with batterDC architecture system voltage. ies at a distance of 100m, and the whole lighting system in the five un- 12V Lighting. LEDs; of the total ten electrified stalls are connected with a mobile charging facility. Options are lamps, >50 watts aggregated Charging points. Mobile, portavailable for other battery charging 148
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able batteries charging (optional) Battery. 120Ah, which is sufficient for 36 hours of back-up, and is enough for the present system. The actual requirement of the whole system is 400Ah for higher full-rated load Illumination. 4000 lumens aggregated Average electricity consumption. Presently, it is 289kWh/year, which is very less, and can be upgraded to 1095kWh/year by upgrading the load and battery in the system The system has been designed in such a way that it just suffices the requirements with a very costeffective solution. The cost of the whole system, including dismantling, erection, fabrication, designing, procurement of raw materials and commissioning, came to around ` 20,000. It took the team a fortnight to complete the whole project. Although this is just a small 0.55kW wind-energy generation prototype project, it has led to various awareness programmes to utilise the free-flowing, local wind energy at Tareybhir. Future prospects here are very promising regarding wind-energy based tourism and even small gridtied wind-power systems.



Aftermath of the prototype A project proposal of 5kW, along with a street light, at Tareybhir was proposed to member of parliament (Lok Sabha) P.D. Rai of Sikkim, who being an IIT graduate and IIM postgraduate, happily welcome the proposal. He granted an amount of ` 1.5 million for the said project. The work has commenced and is expected to be completed by February 2015, with me, Bikash Rai, as principal engineer for the project.  www.efymag.com
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new products



COMPONENTS Automotive diode Littelfuse has introduced the SLD series TVS diode for automotive and high-reliability applications. It offers circuit designers the freedom to upgrade their circuit protection in their existing design footprint or provide more robust load dump protection for new projects. Following are the key benefits: 1. Meets international standards of the automotive industry  2. AEC-Q101 qualified with a junction temperature (Tj) up to 175°C 3. Compact footprint of the industry-standard P600 package 4. Both uni-directional and bidirectional polarity devices offer 10V to 60V standoff voltage Littelfuse Inc. Website: www.littelfuse.com



Ultrasonic distance sensor RhydoLabz ECHO-PRO ultrasonic distance sensor provides very short to long-range detection and ranging with a resolution of 1mm. The fivein-one sensor module outputs distance data as serial ASCII, pulse width and analogue output. It has an onboard temperature sensor, which outputs the ambient temperature via serial ASCII. The module is also equipped with proximity sensing output, which generates a high-going signal if an object comes under the presented distance range (2-500cm). Some key features are: Output. Serial ASCII, pulse width, analogue, temperature output, proximity detector 150
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Range. 2cm to 500cm Modes. Auto and manual Resolution. 1mm (PWM, ASCII) Adjustable proximity range. Done by Trim pot Reading rate. 10Hz Operating voltage. 3.0V-5.5V Current. 


MOSFET Toshiba has introduced the first 800V power MOSFET based on its high voltage DTMOS IV super junction technology. The TK17A80W uses Toshiba’s state-of-the-art singleepitaxial process and is ideally suited to equipment that requires high reliability, power efficiency and a compact design. Toshiba India Website: www.toshiba.semicon-storage.com



TEST & MEASUREMENT Power analyser The new Dranetz HDPQ line features best-in-class communication, groundup focus on operator safety, remote control and set-up, recording and reporting features, higher resolution measurements with faster sampling rates, high-definition user interface and a rugged package. Some other features are: 1. 1kV CAT III (arc flash safety), innovative hook-up and lead management scheme for voltage and current inputs, remote communications/ Apple and Android apps/VNC 2. Higher sampling rates and improved data resolution



3. Tablet-like GUI, icon driven, taskbar shortcuts, dashboard and intelligent answer modules 4. Real-time reporting The HDPQ product line comprises three models: Dranetz HDPQ Visa, Dranetz HDPQ Guide and Dranetz HDPQ Xplorer. Cyronics Instruments Website: www.cyronics.com



Electro-magnetic field measurement system Anritsu’s electro-magnetic field (EMF) measurement system is designed to measure radiation compliance with various national standards for personal safety set by governmental regulatory authorities. Features of the EMF system are: 1. Limit lines are user-settable at various power levels across the spectrum 2. Limits can be saved for recall at a later time 3. Axis dwell time is user-settable (time that each axis [X, Y, and Z] measures radiation before switching to next axis) 4. Pass/Fail indicators on screen for immediate feedback on test results 5. Automatic save feature for easy storage of measurement results to internal memory (auto-logging) or USB stick 6. Results provided for maximum, minimum and average of all measurements conducted 7. Measurement time is userconfigurable 8. Pre-amp standard for measurements of low-level signals (optional for MS2711E) Anritsu India Pvt Ltd Website: www.anritsu.com www.efymag.com



Make in India Calibrator MECO’s 90A universal calibrator has a 5½-digit LED display, which can display the actual value or percent-



stant current driver, having shortcircuit and open-circuit protection in die-cast aluminium housing. With these lights you can save up to 80 per cent power. The power factor is >0.9 and the housing is explosion proof. Pyrotech Electronics Pvt Ltd Website: www.pyrotechlighting.com



age of full-scale (FS) range. One can select the voltage, current, frequencies and resistance with the help of knobs on the front panel to adjust the magnitude of output signals. It comes with a key adjuster for step adjustment of output signals. The basic accuracy of MECO 90A is ±(0.03%RD+0.02%FS) for DC voltage. Meco Instruments Pvt Ltd Website: wwww.mecoinst.com



LED LIGHTS Chip-on-board LEDs EVERLIGHT’s high-power (36V) XUAN COB series offers the dual benefit of high efficiency and easy assembly. Covering a wide wattage range at customers’ preference from 2-50W, the MCPCB device can achieve >130lm/W. It is designed with a high thermal-conductive mirror-aluminum substrate. Its wide driving-operation range ensures a super-high efficacy in the typical driving state. In an overdriven state, however, it can deliver a high lumen output and, with a proper heat sink, remain stable to bring about an economic lighting design. EVERLIGHT Electronics Co. Ltd Website: www.everlight.com



LED industrial lights Pyrotech offers a complete range of energy-saving LED industrial lights with optimum thermal management and highlyefficient con152
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POWER SUPPLY



noise filter, smart RS232 interface and static in-built bypass, among others. Makvolt Power Pvt Ltd Website: www.Makvolt.com



MISCELLANEOUS Hooters Shavison has launched hooters, which are available in three basic



Photovoltaic power supply MORNSUN PVXX-27BxxR2 series is particularly designed for photovoltaic industry due to its ultra-wide input-voltage range that can get power from solar panels directly. These products feature a wide-operating temperature range, high-isolation voltage and multiple protections that ensure stability of the power supply. Some features are: Input voltage range. 100V DC ~ 1000V DC Operating temperature range. -40°C~70°C High-isolation voltage. 4000V AC MORNSUN India Phone: +91-9820194705 E-mail: [email protected] Website: www.mornsun-power.com



sizes, 72x72mm, 96x96mm and 144x144mm. Supply voltages available are 230V AC, 24V DC and universal supply voltage (20V AC to 240V AC, or 12V DC to 240V DC). These are available in two tones and four tones. Shavison Electronics Pvt Ltd Website: www.shavison.com



USB 3.0 flash drive Apacer’s newly-launched AH154 USB 3.0 flash drive has a compact



UPS system Makvolt has launched an on-line double conversion DSC based UPS system, with capacities of 1kVA/800W, 2kVA/1600W, 3kVA/2400W and 5kVA/4000W. It has singlephase input and frequency of 47Hz to 53Hz. It is fully DSC controlled. Other f e a t u re s o f the product include an inbuilt galvanic isolation transformer, advanced PFC technology, short-circuit and over-load protection, LCD/LED display, EMI/RFI



and light body, with IPX7 waterproof features, as well as dustproof and anti-shock characteristics, to protect each piece of memory against any accidents. It is available in four capacities, 8GB, 16GB, 32GB and 64GB. Apacer Technologies Pvt Ltd Website: www.apacer.com



Server With COMSOL server, applications can now be distributed throughout www.efymag.com



Make in India an organisation, providing design teams, production departments and others with access to simulation tools built by experts. The application builder allows COMSOL Multiphysics software users to build an intuitive interface around their COMSOL model that can be run by anyone, even those without prior simulation experience. This server is the engine for running COMSOL apps and the hub for controlling their deployment, distribution and use. After creating an app with the application builder, the server provides engineers and researchers with a cost-effective solution for managing how the app is used, either within their organisation or externally to a worldwide audience.



thentication and digital signing. Both devices provide enhanced security for the growing number of mobile devices. VASCO Data Security International Inc. Website: www.vasco.com



Business IP Phone or 4K, ultra-HD resolution allows any given subject to be viewed in hitherto unknown detail. Bosch Ltd Website: www.boschsecurity.co.in



Street-light controller Photonics intelligent street-light controller is specially designed for



COMSOL Multiphysics Pvt Ltd Website: www.comsol.co.in



Bluetooth 4.1 network processor STMicroelectronics has released the latest version of BlueNRG Bluetooth SMART network processor, which supports the latest Bluetooth version 4.1 enhancements and introduces 1.7V operation for longer-lasting battery-powered applications. The processor integrates a complete Bluetooth PHY and 2.4GHz radio, ARM Cortex-M0 microcontroller running Bluetooth 4.1 protocol stack and a dedicated AES-128 security co-processor. The API, power management and flash are already integrated, allowing direct connection to the application host controller, using a simple SPI bus leveraging clear software, partitioning between the network processor and host microcontroller.



Matrix Comsec Website: www.matrixcomsec.com



energy saving in conventional streetlight systems. It incorporates a realtime clock, with in-built battery. Photonics Website: www.photonicslights.com



DIGIPASS authenticators VASCO has launched two new DIGIPASS authenticators with Bluetooth capabilities. DIGIPASS 875 is a



STMicroelectronics Website: www.st.com



8000MP camera The DINION IP ultra 8000MP camera supports a wide-angle overview and multiple focus points on a single screen to focus on details without losing the bigger picture. Its 12MP, 154
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SPARSH VP110 is an entry-level SIP phone that redefines the desktop telephony experience and quality of business communications. Key features of the device are: Enhanced desktop viewing. 132x64 pixel graphical display Easy to use. Context-sensitive and fixed function keys Clear voice. Full-duplex speakerphone with AEC, VAD, CNG Secure communications. TLS/ SRTP for voice security Simple power management. Integrated PoE (802.3af) Suitable for mass deployment. Auto provision, TR069 Future-ready. IPv6 ready, PC and LAN ports Phone book. Stores up to 1000 entries Installation. Wall mount, table-top



smartcard-reader solution, whereas DIGIPASS GO215 is a compact, onebutton device offering powerful, portable and flexible two-factor au-



Solid-state call indicator This solid-state call indicator has been designed to replace conventional electro-mechanical buzzers-switch indicator assembly. It does not have any coil, switch and relay. It has an electronic circuitry that senses the received signal and activates an LED to indicate the call station number. Constant or repeated call signals do not affect its internal working. The call can be reset by a push switch on the indicator board. It has a soft-tone buzzer that sounds for a pre-set time on receipt of each signal. Power Services E-mail: [email protected] www.efymag.com
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Pre show report



Get Set for the 5th Edition of the EFY Expo India 2015 The EFY Expo is back! This year we celebrate the success of ESDM industry with a focus on the entire electronics ecosystem



T



he EFY Group is back again with its flagship platform that promotes the electronics eco-system. The 5th EFY Expo India 2015 aims to bring together the entire electronics industry under one roof, from February 26 - 28, 2015, at Pragati Maidan, New Delhi. The theme for this year’s event is ‘Celebrating Success of the ESDM Industry in India’. As in earlier editions, the EFY Expo will exclusively focus on the entire electronics value chain, including components, parts, materials, manufacturing services and equipment. The Expo is a comprehensive and ideal platform for the electronics industry, where exhibitors comprise innovators, designers, manufacturers and sellers. It attracts visitors across various functional branches and verticals of the electronics industry, including buyers, production managers as well as engineers (from R&D and design) and innovators. The previous editions of the Expo witnessed the introduction of a number of new initiatives like the Buyer-Seller Meet, the live SMT line, conferences, etc, to promote the industry. The EFY Expo India 2015 too will



KEY FACTS Venue: Pragati Maidan, New Delhi Halls: 7 A to 7 H Dates: February 26 to 28, 2015 Timings: 10 am to 6 pm (except on Feb 28, when it will be 10 am to 4 pm) Business visitors: Entry on all 3 days Students: Only on February 28



offer an exciting array of new and exciting initiatives, one of which is a year-round live expo.



Why visit? Here are some of the key reasons you should be visiting this exciting Expo: To source electronics components, products and latest equipments: The EFY Expo India 2015 is going to be a unique event that will focus on the entire ecosystem of the



Dr Ajay Kumar, joint secretary, Department of Electronics & IT, Govt of India speaks at the CEO Summit of EFY Expo 2014
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Audience witnesses the proceedings at the CEO Summit



electronics industry. This is the best platform for all those in the electronics industry to fulfil their sourcing needs. To get to know the latest trends in the global electronics industry: The Expo attracts participants from countries like Japan, Korea, Taiwan, China, Germany, etc. So this will be the perfect opportunity to find global partners and to discover the latest trends in the global electronics industry.



Large Buyers Confirmed for Buyer Seller Meet ff ff ff ff ff ff ff ff ff ff



What’s special about the Expo Here are some of the exciting initiatives planned for EFY Expo India 2015: ELCINA Buyer-Seller Zone: This is a special platform created for large buyers to meet new vendors and drive their vendor-development initiatives. The buyer-seller meetings will happen over two days: February 26 and 27, and may go to the 28th too. 10 buyers have already confirmed their participation at this meet and we are expecting more to follow, taking this year’s total beyond 2014’s number of 13 buyers. Test & Measurement India: India’s leading test and measurement equipment providers exhibit at the



Moser Baer India Ltd NTL Electronics India Ltd Bharat Electronics Limited LML Anchor by Panasonic (Anchor Electricals Pvt Ltd) Glitz Lighting Avni Energy Solutions Pvt Ltd Su-kam Power Systems Ltd Magneti Marelli VE Commercial Vehicles Ltd (Volvo-Eicher)



EFY Expo, making it the only dedicated expo for this segment. The T&M Showcase is a new initiative this year, as part of T&M India, to demonstrate the latest T&M equipment to the industry. The Innovation Zone: This is a special zone at the Expo where innovators and innovations from all across India will be showcased. This is a must-visit for design engineers and senior decision makers at OEM firms to see innovative products that they can manufacture and sell. Four co-located shows: EFY Expo India 2015 will have four co-located shows at Pragati Maidan, which will dramatically increase footfalls and broaden the profile of visitors the Expo will draw. The events are CoilWound Components Asia 2015, Display Components Asia, PCB Asia 2015 and T&M India.



Other co-located shows



Buyer-Seller meet at the EFY Expo 2014



Visitors to EFY Expo India 2015 will be able to visit two other interesting B2B shows too, which will be on during the same dates, at Pragati Maidan. First, those interested or connected with the automotive industry can visit ACMA Automechanika, which will be held at Halls 8 to 11. The second show is CII’s International Engineering and Technology Fair that is scheduled on the same dates at Pragati Maidan.
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A keen audience at the Electronics Rocks 2014



Buyers’ Speak With a successful and fruitful show last year, we are keen to be a part of the upcoming show. We plan to meet some new and emerging component suppliers who offer best in technology and quality. Moreover, we were impressed by the way the event was organised by the EFY Group last year and we again look forward to the best in class arrangements. — Yuvaraj A R, AGM- central manufacturing services, Bharat Electronics Ltd With the wide opportunities experienced last year at the EFY Expo, we are excited to be a part of the this show again this year. We look forward to meeting the best of the electronic component industry. — Prashant Garhwaliya, engineer-purchasing and global sourcing, Magneti Marelli Last year’s event was a great experience for us as we had received many queries and some strong suppliers. This year we are expecting a level above in terms of the meet, the quality of suppliers and technology which will be displayed. — Sarabjit Singh, GM, NTL Electronics India Ltd We are looking forward to an event that brings us the best in class electronic component suppliers, as we grow as a company. The aim is to choose some good suppliers on the basis of technology, quality and timely deliveries. — Jitender Rana, DGM, global sourcing SSL, Moser Baer India Ltd We met some new and strong vendors at the last year’s event and we are keen to experience more relevant component suppliers this year as well. — Rakesh Patil, manager – sourcing, Anchor by Panasonic (Anchor Electricals Pvt Ltd)



Seminars to be held at EFY Expo India 2015



ing to effective and efficient sourcing and purchase processes.



February 26 * LED Lighting Vendor Development Seminar This will be an informative seminar to create a stronger LED lighting ecosystem for both manufacturers and vendors in the industry, thus facilitating effective and efficient sourcing and purchase processes. * Automotive Electronics Vendor Development Seminar This aims to create a stronger automotive electronics ecosystem for both manufacturers and vendors, eventually lead-



February 27 * CEO Summit This is a platform that will bring together CEOs of the ESDM industry to share their success stories. February 28 * Test & Measurement Showcase This event will highlight the best innovations in the T&M space. 



10  Electronics For You  February 2015  Supplement



Experts’ Speak We are happy to support EFY Expo 2014, as this platform helped in creating awareness in the electronics industry about the goals and targets of the government initiatives. I wish the event all the best for the next year and am hopeful that it will be able to further contribute to the growth of the industry. —J Satyanarayana, former secretary, Department of Electronics and Information Technology, Govt of India EFY Expo is in sync with our objective of taking the Indian electronics industry ahead. We have been supporting EFY Expo for the past two years as it provides an ideal platform to accelerate the growth of the electronics industry in India. —Dr Ajay Kumar, joint secretary, Department of Electronics and Information Technology



EFY Expo focuses on the Indian electronics market and serves as a platform for enabling growth of electronic manufacturing, design and R&D in India. It aims at providing an efficient platform for all stakeholders, small, medium and large, domestic or global to understand the requirements of the Indian market and find avenues to serve this requirement locally and consequently encourage electronics manufacturing in India. The display of many new and innovative products and the Buyer-Seller Meet led to the creation of enhanced opportunities for the industry. —Subhash Goyal, president, ELCINA (managing director, Digital Circuits Pvt Ltd) ELCINA had visualised EFY Expo to be a show for promoting the electronics value chain and facilitate manufacturing, innovation, R&D and business development for the sector. There are opportunities aplenty and EFY Expo and ELCINA are committed to bring these to the industry.



—Rajoo Goel, secretary general, ELCINA



The time has come for the Indian electronics fraternity to show its acumen to the world. The government is ready to extend support to the industry. Now it is the industry that should make good use of this opportunity. EFY Expo 2014 was a good initiative to bolster the Indian electronics industry and to sensitise the country about the need to set up a complete ecosystem for the electronics industry in India. —Paresh Vasani, hony. joint secretary, ELCINA (managing director, Circuit System India Ltd) EFY Expo 2014 had taken some key LED-centric initiatives. It is an excellent platform to see the latest launches and new products in the market. —Pawan Sharma, committee member, ELCINA (managing director, Victor Component System Pvt Ltd)



EFY Expo has evolved as a pioneer Electronic show in India. The entire electronics industry—from components, sub-systems and EMS to manufacturing equipment and raw materials are all available under one roof. A must visit show for all involved in any way with electronics. —Sanjiv Narayan, former president, ELCINA (managing director, Circuit Systems India Ltd)
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Interview



We prefer made in india components and train our vendors to ensure that quality systems are in place Creating a strong connection between supplier and buyer is integral to the smooth functioning of the supply chain. Understanding the importance of the right supplier, Sanjeev Saini, director-technical, Su-Kam Power Systems Ltd, shares his views on how to choose and retain good suppliers Besides, if a vendor is not the required quantity on time, will not be manufactured and loss of revenue or even being business.



capable of delivering then the end product this could result in a pushed out from the



Q. Which types of electronic components do you procure?



Sanjeev Saini



director-technical, Su-Kam Power Systems Ltd



Q. How important is it for your business to source the correct component from the right vendor? Does not being able to do this impact the business? A. Sourcing the correct component from the right supplier or manufacturer is very important because a product’s life depends upon the quality of the components used which, in turn, depends upon the manufacturing process and technology being used by the component vendor. A right supplier is one who can deliver the correct part on time to meet scheduled and sudden manufacturing needs, if any. If the supplier is not up to these expectations, it surely impacts the business. The manufacturer of the end product can face several issues including premature product failure, increasing servicing costs, reduced profit margins and, at times, heavy losses due to inconsistency in product’s efficiency.



A. We procure both active and passive electronic components. Among the active electronic parts, we procure semiconductor devices like MOSFETs, IGBTs, SCRs, thyristor modules, transistors, diodes, integrated circuits, opto-couplers, communication interface devices, LCDs and solar PV modules. The passive electronic parts we procure are capacitors, resistors, inductors and transformers, as well as PCBs and PCBAs.



Q. What are the categories of electronic materials, components, products, equipment or services that you procure regularly? A. Apart from the passive and active electronic parts mentioned earlier, we also procure electromechanical parts like relays, contactors, MCBs, fuses, electrical connectors, etc, as well as surge protection devices and mechanical parts like metal and plastic enclosures, hardware, connectors and wire harnesses/ cables.



Q. Do you plan to invest in capital equipment for electronics manufacturing in the coming year? A. We plan to invest in the following capital equipment:
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1. Another new solar PV array simulator for solar MPPT product design/testing and validation. 2. An environmental chamber for product reliability testing in the temperature range mandated by IEC standards, which is -10˚C to 70˚C. 3. A high power DC power supply source for high voltage application and other test equipment required for R&D and manufacturing. 4. Automatic test jigs for components, PCBAs and final products.



Q. What are the specific quality parameters that your vendors must adhere to? A. We have vendor ratings criteria that our quality team checks during vendor audits. Each vendor is evaluated on defined parameters including turnover, processes, equipment/infrastructure and experience. Moreover, vendors must get a pre-defined minimum score in order to be eligible to supply to us.



Q. How do you classify and define the following— potential suppliers, approved suppliers and preferred suppliers? A. Potential suppliers are those who are capable of supplying most of the material we need, on time. Approved suppliers are those who meet the minimum qualifying criteria defined by us. For instance, a supplier must comply with ISO requirements. Preferred suppliers are those who can maintain a stock of approved components through regular production and can arrange for material supplies in the case of any urgent requirements, without compromising on quality and while remaining cost competitive. Consistent performance is the key for any preferred supplier. Those who come forward and work like our partners, or get involved in improvements that could lead to enhanced product performance or cost reduction, are always preferred.



Q. Do you have any vendor development programme? A. We do have vendor development plans. We, at Su-kam, have a team that identifies various vendors and grooms them to meet our requirements if we feel they have the potential to meet our organisational needs.



Q. Do you have any special programmes for ‘Made in India’ suppliers or MSMEs? A. We give first preference to ‘Made in India’ components if they comply with our design and



quality standards. We are working with QCI to train our vendors to ensure that quality systems are in place and also educate them about lean manufacturing, process improvements, 5S and Kaizen techniques.



Q. How do you find a suitable alternative for a failed component? A. As the market is very competitive, we keep releasing alternate upgraded products at regular intervals to address the issue.



Q. How do you handle a situation in which the component supplier shuts down due to bankruptcy or other business pressures? How do you handle quantities and also after sales support? A. We have multiple vendors for each and every part, and divide our component quantity requirement between them. We have an understanding with our suppliers that from Day One, they commit to meeting even low quantity requirements. Periodically, we ensure we give regular orders for other parts; therefore, suppliers rarely refuse to provide us with low volume parts.



Q. What is your back-up plan for when natural calamities occur, creating scarcity of components, which could in turn create a high demand? A. In situations like these, our design and sourcing teams work together to address this issue very fast and we do have component suppliers from various regions of the world.



Q. What are the environmental regulations such as RoHS that you adhere to, and how does this impact your business? A. Currently, RoHS is not mandatory in India; yet, we use mostly RoHS-compliant components and material in our products and don’t face any major challenge. It will be good if the government also took steps in this direction.



Q. How do you combat suppliers or manufacturers of counterfeit products? A. We do this by showing customers and sellers our products, and comparing these with those from the grey market, which highlights the disadvantages of spurious products. With regards to components, our quality systems ensure we do not use material or components from unauthorised manufacturers/distributors/dealers or grey market suppliers. 
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innovators innovators innovators



The EFY Expo 2015 brings together some cutting edge innovations which are developed and made in India. Meet these innovators at the Innovation Zone, set up at the expo. A must visit for design engineers and decision makers of OEMs



AMOGH Amogh is an autonomous underwater vehicle (AUV) for underwater navigation and imaging, developed by a team of undergraduate students from IIT Madras in association with Centre for Innovation (CFI). It possesses intelligence for enhanced manoeuvrability, vertical and horizontal profiling, picking/placing objects underwater and audio signal processing.



Contact details: Sanchit Gupta, IIT Madras, [email protected]



CARIQ Introduced with a motto of ‘Simplifying cars,’ CarIQ is a smart, easy to use, plug-in device that makes car owning experience enjoyable and hasslefree by bridging the gap between you and your car. The ‘SmartPlug’ constantly feeds on the information that is provided by the car via the ECU. The collected data is then sent to the cloud where it is analysed and sent to the user in a format that is easily understood. CarIQ helps you track your car’s location and enables you to set geofences that once crossed will send you an alert on your smartphone. Overspeeding, rash driving and crash alerts are also provided, so that you know your car is in safe hands. You can now monitor your car’s health and the battery levels of your car using CarIQ’s mobile apps. It also lets you share information about your car and your drives, with friends and family on social media.



Contact details: Nikhil, CarIQ Technologies Pvt Ltd, [email protected], www.mycariq.com/



DIABETO Diabeto is an open hardware device which wirelessly transmits the blood glucose readings from a glucometer into a smartphone. These readings can then be easily analysed with the help of a smartphone application. The entire system is cloud based and helps in managing diabetes effectively.



Contact details: Shreekant, Diabeto Medtech India Pvt Ltd, +91 98200 21035, [email protected], www.diabe.to



ECONOMICAL TECHNOLOGIES Economical Technologies India Private Limited was established in 2014. The company’s aim is to provide economical and affordable technologies to Indian customers from across the globe. 3D printing will change the entire manufacturing, medical, architecture, engineering, automotive designing, business, jewellery designing, rapid prototyping, aerospace etc. With 3 D printing, you can print your imagination. Economical Technologies is launching affordable desktop 3D printers and 3D scanner which would be useful for every class of customers. One division of company is also dedicated to 3D education called ivikas which mean self development. ivikas.com was founded recently to bridge the gap between 3D software and hardware training and professional requirement in the industry. Under the programme the company will soon open 3D printing education centres all across India which will provide software, hardware and entrepreneurial skills. 3D education will create new job opportunities for entrepreneurs, professionals and individual in the field of 3D printing.



Contact details: Sandeep Sharma, Economical Technologies India Private Limited Near Tagore Niketan School, Vaishnav Vihar, Raipur, Dehradun, +91 9634206240, [email protected]
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FIND Want to track kids in a crowded environment? Want to ensure your pets do not go far away? FIND your keys easily early in the morning? Can’t remember where you kept your handbag? Track if your bags made it to your flight? Or find your luggage easily on the luggage belt after a flight? Avoid forgetting your phone in a restaurant? The FIND by SenseGiz is an affordable track and find Bluetooth tag which can be used to prevent losing or misplacing objects like keys, bags, pets, laptops, phones etc.



Contact details: Alex, SenseGiz Inc, [email protected], www.sensegiz.com/FIND/



GECKO Gecko is a versatile, multi-featured, extendable Bluetooth low energy (BLE) device for iOS and latest Android 4.3 based smart phones. Use Gecko to initiate smart actions on your smartphone such as music control, triggering of smartphone camera, track & find for your personal belongings and generating intruder alarms. With the gecko you can set it up to monitor actions or initiate alerts, for example, get alerted if pill box is not been used at the scheduled time. This gadget also offers simple features like fencing, safe zone, smart leash for the pets and a host of endless possibilities for different applications, with a sturdy backend and strong apps.



Contact details: Kiran, Connovate Technology Pvt Ltd, [email protected], www.geckotag.me



GREEN OCEAN RESEARCH LABS Green Ocean Research Labs is a startup incorporated in 2012. Based in Chennai, the company forayed into ergonomic medical devices and high quality e-solutions focused at improving the health status of our country, enriching user experience with a K.I.S.S (Keeping It Smart and Simple). With an amalgamation of domain and technology experts, the company provides a one stop shop for consultancy, product design and development, hardware solution, software solution, services and maintenance. The company also was 3rd prize winner of the TI MCU Design Contest in 2012. The core team members are Sai Ram Mannar (M S IIT Madras and certified PMP professional) with more than 15 years of experience in hardware product development; Jayashri BG (AMIETE, MBA, certified ACP, certified ISO lead auditor, six sigma black belt) with more than 20 years of experience in software product development; Dr Sai Sangeetha (fellowship in emergency medicine from RCGP Edinborough and MBBS from Madras Medical College) with 12 years of experience and specialization in emergency medicine; and Sai Sruti Akula (chartered accountant & certified information systems auditor) with 8 years of experience in audit, process controls and risk management having previously worked with KPMG.



Contact details: Sairam, Green Oceans research Labs Pvt Ltd, GreenOcean Research Labs Pvt Ltd, 5th Floor, #20, Thirumurthy Street, T.Nagar, Chennai, Ph: +91 9840816990, [email protected]



LBD MAKERS LBD Makers is a company manufacturing affordable high quality 3D Printers in India. LBD Makers’ clients include industries, educational institutes, design firms etc. The company also provides rapid prototyping services to its clients. For the innovative design of 3D printer, it has been featured across media including Mint, The Techpanda and Asian Age. My3DBot is the latest 3D printer by LBD Makers that has features including Wifi printing of designs, LCD, SD card storage and direct printing, which are hardly available in 3D printers in India.



Contact details: Nitin Gandhi, 253-F, 3rd Floor, Shahpur Jat, New Delhi, Ph: +91 99 99 21 4294, [email protected] Supplement  February 2015  Electronics For You  19



QUICKLY Simplify your connected (IoT) product development and deployment, and go to the market quickly, with quickSense and quickConnect. quickSENSE is an easy to deploy and use, highly scalable, fully customisable active sensor product that not only has four basic elements viz. sensor, embedded computing, security and connectivity, but also has actuators for most of the models. The dual connectivity option of some of the quickSENSE nodes makes them suitable for being used as edge nodes as well as sensor hubs. All of its edge nodes are multifunction sensors and present high level of abstraction at various levels of cloud compute and user applications. With high scalability factor and seamless integration capability, these nodes are easy to deploy and use. These nodes also provide real time data. quickCONNECT is a middleware platform with more than just the connecting functionality. It has the capability to store timeseries data and process complex pre-defined rules. It provides ReST based APIs which can be used by client applications to interact with the platform and in turn with the sensors. Each quickSENSE node ships prequalified and can directly communicate with quickCONNECT platform, out of the.



Contact details: Atul Thombre, 91 9860755 333, [email protected], www.quicklynext.com



SUPERFAN There are an estimated 350 million fans operating in India and they demand 14,000MW of electricity. Superfan can bring this energy usage down to 8000MW. Each Superfan you choose over other ceiling fans can save at least 64 units of electricity in your home, 42Kg of coal, 51Kg of carbon emission in every year of operation! It is remote controlled, has low harmonics, provides consistent air delivery even at low voltages, and is available in vibrant colours. Save energy, save money, live happily!



Contact details: Sundar, Versa Drives Pvt Ltd, +91 94890 78737, superfan@ versadrives.com, www.superfan.in



TEEWE Teewe is an HDMI Dongle which plugs into your television and lets you stream content from multiple sources like YouTube, local content on your phone or laptop onto your big screen television in HD quality. Teewe uses your smartphone as a remote control and a content display medium to bring you relevant content in a nice usable interface.



Contact details: Sai Srinivas, MangoMan Consumer Electronics Pvt Ltd, +91 7760 202 555, [email protected], www.teewe.in



TOMAR What if you had the power to control things just by moving your hands in the air? Tomar 1 is a wrist band that gives the same kind of power to the user by bringing gesture recognition in IoT. As a person, we are surrounded by electronic devices since we wake up to the time we go to bed. By wearing this band you can point to any electronic device you want to control and can move your hand in the natural way to control it. Example: rotate your hand clock-wise and anti-clock wise to control the volume of the TV. This band works with the smart devices and the automation solutions (Home, Office, Industrial, Hotel, Automobile etc.) The developers of Tomar are looking forward to work with the automation partners and system integrators across the globe to take this revolutionary technology to the consumers.



Contact details: Hemant, Tomar Technologies Pvt Ltd, +91 95600 18 023, [email protected], www.tomartechnologies.



com/Tomar1/



TOUCHLINK This new near field communication (NFC) technology uses electromagnetic fields to transfer data at incredible rates (above 20Gb/s) with power consumption less than that of Wi-Fi, Bluetooth or wired data transfer. Data can be transferred through any conducting material, including human body.



Contact detail: Nishil T Koshy, Kfx Labs, [email protected], www.kfxlabs.com
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exhibitors The EFY Expo 2015 brings together a gamut of exhibitors across the electronics value chain. The exhibitors will bring latest innovations across various product categories. This is a curtain raiser of some of the exhibitors, many more to follow



AGC ASIA PACIFIC The AGC Group takes pride in the world class level of core technologies, glass and fluorine chemistry. The company focusses on businesses including flat glass, automotive glass, display glass, electronics and energy, and chemicals divisions. It has achieved a business portfolio that balances stability and potential for growth, allowing the company to enjoy top global shares in a number of product fields. Beginning with the Asahi Glass Company, the AGC Group now has operations in over 20 countries for a total of over 200 subsidiaries and approximately 50,000 group employees worldwide.



Contact details: Ph: +65 6273 5656, [email protected], www.agc-flatglass.com, Singapore



ANANT ENTERPRISES Anant Enterprises is a name synonymous with design and manufacture of high quality wound components like transformers, coils, chokes, inductors and power supplies. The company is headed by a professional and innovative management. In order to assure precision, quality and timely deliveries, the company maintains a state of the art manufacturing unit. This unit is well equipped with high speed and accurate CNC winding machines, epoxy/varnish casting/encapsulation plant and modern test equipments. Moreover, Anant Enterprises has implemented various stringent procedures/test equipments/jigs for in-process testing and modern equipment for inward and final quality control. It is an ISO 9001:2008 certified company. Their aim is to deliver pre-determined quality of materials at competitive prices with high consistency. The company believes in competitive pricing, adherence to strict delivery schedules and responsiveness to customer requirements. This has helped the company to become a preferred vendor for magnetics with the OEMs. Why Anant Enterprises? • Very well equipped. • Have an experienced and motivated workforce. • The factory is managed by a technocrat from a premium institute and as such understands the technical language of requirement. • Centrally located and very well connected just two hours away from New Delhi, capital of India. The product line includes wound components for SMPS, high frequency high voltage transformers, sensing transformers, impedance matching transformers, signal distribution transformers, pulse transformers, power transformers, coils / inductors and power supplies.



Contact details: Ph: +91 121 2403984, [email protected], India



ANRITSU INDIA PVT LTD Founded in 1895, the development of Anritsu has been in tandem with the evolution of information and communication networks. Using the measuring technologies accumulated over the course of its history of more than 110 years, Anritsu has continued to create and offer a range of original and high-level products and services, to open the door to communications in the 21st century. Anritsu’s core business is test and measurement instruments for communications. Its products are used in design, manufacturing and maintenance of wired or wireless solutions, RF and microwave solutions and optical solutions among other data communications applications.
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Anritsu is a pioneer in the implementation of next-generation wireless technologies while continuing to support existing standards. It offers solutions for the full range of 2G, 2.5G, 3G, and 4G telecommunications as well as current and next-generation 3GPP, 3GPP2, and IEEE standards including 1xEV, GSM/GPRS, W-CDMA, HSDPA, 802.11, and 802.16. The portfolio encompasses instrumentation ready to test both early next-generation specifications and legacy technologies. From the chipset to the installed product, Anritsu’s wireless test equipments cover the entire life cycle of wireless infrastructure and user equipment. Anritsu is the industry standard for RF and microwave test and measurement equipment for both field and lab environments, with instruments operating at all frequencies up to 110GHz and beyond. The company also offers a complete range of test and measurement equipment for the optical communications industry including R&D, production, installation, monitoring, and manufacturing.



Contact details: Ph: +91 804058 1300, [email protected], www.anritsu.com, India



ASYS GROUP ASYS Group is a global technology company and a leading manufacturer of handling, process and customised equipment for the electronics and solar industries. In addition to proven standard products, ASYS provides customised solutions in the front-end and back-end areas. The corporate headquarters in Dornstadt near Ulm, Germany controls the activities of the subsidiaries in more than 40 countries and always ensures the highest standards in quality and service. The ASYS Group provides a unique product portfolio from different fields of technology such as handling, marking, depaneling, final assembly, testing, and screen printing. Therefore, complete production lines can be offered from a single source. The group has a department that deals only with the development of new technologies. A team of about 20 developers and application specialists are busy every day to develop machine concepts and technologies that meet the highest levels of accuracy, precision and process stability. ASYS products exemplify the prestigious Made in Germany trademark. Precise, high quality machines that are intuitive to use and offer best functionality. ASYS has 124 employees worldwide, including developers, engineers, designers and application experts, working on the research and development of the group.



Contact details: Ph: +91 11 41070801, [email protected], www.asys.de, India



B&B BATTERY As one of the best quality battery manufacturers in the world, B&B Battery was established in 1992 in China by its Taiwanese parent company. With focus on valve regulated lead acid battery, the company offers the most reliable and valuable batteries into diversified markets. Through 20 years of continuous effort, the company practices quality control but also effectively infuses technological innovation into practical applications. Based on traditional lead acid batteries, a variety of VRLA series were created for fitting extended cycle life as well as long duration at lower rate discharging. Apart from profound knowledge on AGM battery, in recent years B&B has developed its own GEL, spiral and traction batteries for wind power, solar, telecom, EV/HEV, motive and other applications. Its sophisticated facilities and technical teams pave the strong foundation for providing responsive technical service to its customers. Moreover, the solid R&D muscles enable its capability in developing dedicated battery tackling specific application as well.



Contact details: Ph: +91 80264 9670, [email protected], www.bb-battery.com, India



CHANGZHOU SHUNYE ELECTRONIC CO LTD The company is a professional manufacturer in diode and bridge rectifier, providing wide products lines to customers, including rectifier diode, TVS, switching, schottky diode and automotive diode,etc.



Contact details: Ph: +86 519 89810098, [email protected], shunyegroup.com.cn, China



CHIPMAX The company’s focus is to provide a sole window approach to its customers for their end to end solutions through design engineering, prototype, system integration, pre-production and EMS/contract manufacturing capabilities involving strategic OEM - ODM alliances and networks. Chipmax’s endeavours to drive down the costs, to make its customeers more competitive in the market by managing the product compliance factors, mitigating R&D and production overheads. Apart from product realisation the company also has a range of ready to use COTS (Commodities – Off – The – Shelf) addressing various electronics engineering domains listed to provide an immediate solution for the customers’ need. The company plans to continue its emphasis on quality and innovation to meet ever changing needs of the customers.



Contact details: Ph: +91 80 23656465, [email protected], www.chipmax.in, India
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Digital Circuits Pvt Ltd Digital Circuits Pvt Ltd (DCPL) has been the technology partner for Electronic Hardware Corporation and serving in automotive, aerospace, medical, telecom, consumer electronics, instrumentation and electronic metering industries for nearly three decades with manufacturing facilities at more than 11 locations in India with more than 1100 skilled professionals. The company has TS 16949:2008, ISO 9001:2008 and UL certifications and has a clear focus on quality, cost and customer delight with regular practice of 5S, Kaizen and JIT. The services provided by DCPL include PCB assemblies, plastic injection moulding, wiring harness, sheet metal fabrication, box building, new product introduction. The company is spread out in multiple locations including Bengaluru, Mysore, Chennai, Pune, Delhi, Baddi and Rudrapur.



Contact details: [email protected], www.digitalcircuits.in, India



Shangdong DiYi Electronics Science & Technology Co Ltd DIYI Electronic, established in 2006, is a renowned semiconductor components manufacturer. With profound discrete semiconductor components and processing technology and experience, the product range has extended to diodes and bridge rectifiers, thyristors and triacs, MOSFETs, transistors, parts for solar cell module and related peripherals. Now DIYI Electronic is China’s largest manufacturing company of MD type bridge rectifier. The product has a nationwide reach as well as overseas market including Hong Kong, Taiwan, South Korea, Germany, and India etc. The yearly production capacity is as follows: • diodes: 20 billion • bridge rectifiers: 30 billion • thyristors/MOSFETs/transistors: 5 billion • junction boxes for solar cell module: 1.2 million Constant environmental-friendly approach and innovations constitute DIYI Electronic’s basic policy. All products are complied with RoHS and REACH standards with SGS, TUV and UL certifications. With strict quality management certified in ISO9001, ISO14001 and TS16949, we have grown quickly and have become suppliers for renowned multinationals like GE, LG, Samsung, Diotech, and Panasonic etc. DIYI Electronic serves customers in varioud industries including power supplies, lighting, mobile devices, home appliances, white goods, automatic machine, metering, and photovoltaic solar power station etc. As an expert in diode and rectifier segment, DIYI Electronic is committed to be a reliable partner supporting your business.



Contact details: Ph: +86 537 3237929, [email protected], www.sddydz.com, China



DRIVE TECHNOLOGIES Drive Technologies has supplied world class equipments, materials and aids for the electronic industry in the field of circuit assembly, testing, cleaning and conformal coating. In the conformal coating space, the company ensures right material at the right time with thorough technical backup. Based on these credentials, the company is trusted by numerous large and small scale companies in India. The conformal coating from HumiSeal forms a focus area for their future growth. HumiSeal is the originator of conformal coating. Formed in 1957, the company originally developed conformal coatings for the military and aerospace industry. With manufacturing in USA, UK and Japan, HumiSeal has global coverage to support both small local and large international customers. With a wide range of coating technologies, HumiSeal is able to provide protection solutions for electronics operating in almost any harsh environment. New developments include a range of UV cure products able to survive todays demanding automotive test requirements. HumiSeal is a division of Chase Corporation.



Contact details: Ph: 022 24250020, [email protected], [email protected], www.drivetech.co.in, India



EAST WEST East West is an ISO-9001 certified company incorporated in 1994. East West is manufactures and exports wiring harness and trading electronic passive components for a wide range of industry verticals like automotive, telecom, electronics, white goods, instrumentation, UPS/Inverter, vending machines, elevators, PA systems, etc. East West today is one of the leading wire harness manufacturing company in India, with manufacturing plants in Delhi, Gurgaon and Bahadurgarh. The company has already added in-house moulding facility for insert moulding with five new moulding machines at the Gurgaon factory. The company supports and sources all major makes of connectors and custom made moulded cables. East West is also one of the largest Indian distributors of Molex Inc USA, one of world’s leading connector manufacturer, for their entire range
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of connectors, sockets, industrial solutions, lighting products, fiber optics, etc. The company also has excellent sourcing capabilities for all other major makes of connectors like TYCO, JST, etc. East West also has an office in Singapore now and can facilitate USD billing. Today, the company is supporting more than 100 OEMs all over India and abroad. It has a strong in-house engineering and design team to support our clients in their product development, right from the inception.



Contact details: Ph: 0124 3048500/01, [email protected], www.ewindia.com, India



EMST Marketing Pvt Ltd EMST Marketing Pvt Ltd are specialists in the field of SMT, through-hole PCB assembly and wire processing machines. Its product range includes a unique mixture of locally manufactured machines and machines from overseas leaders. This is the reason why the company is able to offer cost effective solutions through manual/semi automatic as well as fully automatic solutions. Both PCB assembly and wire processing involve process oriented manufacturing and hence need extensive support, especially for small companies and start-up companies. With over two decades experience in this field and being established as a reputed supplier, the company’s speciality lies in offering such services to its customers. With a well trained team of sales and service engineers and branches strategically situated across India, the company’s goal is to ensure customer satisfaction in every aspect. EMST Marketing’s product range includes the following: Surface mount technology • Manual/semi automatic and fully automatic SMT printers • Pick & place machines for medium and low volumes as well as prototyping • Batch type and conveyorised reflow ovens • Table top as well as in-line AOI and X-ray inspection (AXI) • Solder paste inspection and height measurements • Dummy component and kits Through-hole technology • Wave soldering machines • Component forming machines • PCB depanelling machines • Dry cabinets Wire Processing • Cutting, stripping and cut-strip machines for wide range of cables • Cut-strip-terminate (Lead Makers) machines • Crimping machines • Taping machines • Heat shrinking machines The company’s partners include: EMS Technologies Pvt Ltd (India), Autotronik (Germany), SMT (Germany), ASYS (EKRA) (Germany), Gopel Electronic GmbH (Germany), Topline (USA), Olamef (Italy), Schleuniger AG (Switzerland), GLW (Germany), Autosplice (Germany), Kabatec (Germany), Ulmer (Germany), Mecalbi (Portugal).



Contact details: Ph: +91 020 32501000, [email protected], emstonline.com, India



FLEET ROBO Fleet Robo is a reputed provider of wide range of fleet management and GPS vehicle tracking products, services and solutions to commercial fleet operators, fleet service providers and aggregators, complementary software providers and integrators. Its readymade suite of solutions allows fleet operators to enhance operational efficiency, improve response-time, increase reliability, enhance customer safety and reduce organisational operational costs. Fleet Robo offers end-to-end solutions for taxi management services, lease and rental car services, trucking and logistics companies, public/police departments and school fleet management. Fleet Robo is a combination of customisable server software application and in-vehicle hardware client which is designed with latest technology and quality standards to allow seamless connectivity with interactive android based display unit for drivers, in-vehicle payment hardware and multiple sensors like SOS, panic, AC sensors, fuel level sensors and on-board diagnostics to provide information of vehicle, remotely! It gives the fleet operators visibility beyond their line of sight. With its 24X7 call center service platform and multiple mobile applications, the fleet operators, fleet managers, customers and guest passengers can access real time information and location of their vehicles at anytime, anywhere.
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Salient features of Fleet Robo solutions are user-friendly web and mobile App, end-to-end industry specific solutions, real time vehicle tracking, intelligent rule based automatic vehicle dispatching, job execution and management, readymade business reports, instant alerts, sensors integration, automatic billing and invoicing system, driver behavior solution, advanced hardware architecture, cost saving application and many more. Fleet Robo recently introduced prototype of car-cockpit and infotainment system which is specifically designed for the automotive OEM’s to ease driver comfort and connectivity. The solutions provides connectivity with vehicle on-board diagnostics with digital display for fuel, temperature, tyre pressure, seatbelt, door and parking status.



Contact details: Ph: +91 124 4787361, [email protected], [email protected], www.fleetrobo.com, India



FLIR SYSTEMS FLIR is the largest commercial infrared company in the world, with nearly 50 years of experience in building and integrating highperformance infrared cameras, giving us a command of these specialised technologies that no one else can touch. FLIR is the world leader in the design, manufacture and marketing of thermal imaging/IR cameras for a wide variety of applications in commercial, industrial and government markets. Pioneers in the commercial infrared camera industry, the company has been supplying thermography and night vision equipment to science, industry, law enforcement and the military for over 50 years. From predictive maintenance (electrical and mechanical application for manufacturing, service and electronic industries) condition monitoring, building diagnostics, non-destructive testing, R&D, medical science, temperature measurement and thermal testing to law enforcement, surveillance, security and manufacturing process control. FLIR systems has been making its mark for years. FLIR offers the widest selection of infrared cameras for beginners to professionals. FLIR design and manufacture all of the critical technologies inside the products, including detectors, electronics, and special lenses. It also offers a new line of test and measurement instruments built upon commitment to innovation, quality, and reliability. These are designed to meet the day to day needs of electrical and mechanical trouble shooting in different industries and help increasing productivity, connectivity and flexibility. With over 60 offices and the largest installed infrared camera base in the world, FLIR offers its customers unparalleled service, the best post-sale technical applications support available and world-class infrared camera and thermography applications training.



Contact details: Ph: 011 45603555, [email protected], www.flir.com, India



GLOBETEK Globetek has been a leading manufacturers’ representative for measurement of electrical parameters in industrial, traction and automotive markets, power semiconductor testing systems, thermal test systems, motor testing systems, electrical safety testers and various other analytical and testing equipments in India since 1992. With over 18 years of experience along with the philosophy of customer satisfaction, the company has been able to provide the best solutions to customers. The range of analytical and scientific testing equipment offered by Globetek includes current and voltage transducers, hi pot-dielectric testers, crystal oscillator test systems, explosive safety ohm meters, inertial dynamometers, portable dew point meters, handheld coating thickness instruments, regenerative dynamometer systems, bench top temperature forcing systems and current probes. The company also provides presales consulting and works with customers to achieve their project requirements. The company has a team of technically trained and experienced engineers offering installation, training, servicing and annual maintenance contracts.



Contact details: Ph: +91 80 267717706, [email protected], www.globetek.in, India



GOLA ELECTRONICS Gola Electronics, based in Sahibabad site IV industrial area of Ghaziabad, specialises in the design and manufacturing of medium and high voltage transformers to fulfil customer’s specification. The company has set standards in the manufacturing of transformers. With over two decades of experience in manufacturing and design and high quality materials the company provides great value for its transformers. The company also has modern sophisticated testing facility and excellent support services. Gola has supplied more than a million of small transformers for consumer industry and several thousands of medium size transformers for others. The factory complex is extended over an area of 3000sq ft. The covered area is partitioned into various blocks viz administrative block, design and engineering section, coil winding and tapping sections, sub-assembly sections, oil filtration plant, vacuum plant, assembly section, testing section, general machine shop, sheet metal fabrication unit and a store. The company has a team of experienced system analysts continuously working on analysing new projects, followed by the testing team conducting all the possible tests to make sure that the project is meeting clients’ satisfaction.



Contact details: Ph: +91 9810539360, 9810046534, [email protected], [email protected], India
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GOOD WILL INSTRUMENT CO LTD Founded in 1975, Good Will Instrument Co Ltd is the first professional manufacturer in Taiwan specialising in electrical test and measurement instruments. It began as a manufacturer of power supplies and quickly expanded into the development of high precision electronic test and measurement instruments with brand identity GW Instek. After 39 years in the test and measurement industry, GW Instek has grown to become one of the most recognized manufacturers of test and measurement instruments in the world. Today, GW Instek offers more than 300 products across five key lines – oscilloscopes, spectrum analyzers, function generators, power supplies and basic test and measuring instruments. The industries that GW Instek serves include automotive industry, defence and avionics, semiconductor, telecommunications, consumer and industrial electronics, automation, research and education etc. GW Instek has rapidly expanded its foot-prints worldwide. With headquarters located in Taipei, Taiwan, GW Instek has subsidiaries in mainland China, America, Japan, Korea and Malaysia. GW Instek products are sold in more than 80 countries worldwide. Together, the rich experience and expertise at GW Instek allow it to deliver high-performance electronic test and measurement solutions with one of the industry’s best price versus performance ratios. GW Instek has consistently produced highly durable products carrying with some of the industry’s lowest cost of ownership.



Contact details: Ph: +886 2 2268 0389, [email protected], gwinstek.com, India



GUANGZHOU CEPREI INSTRUMENT & EQUIPMENT CORPORATION Guangzhou CEPREI Instrument & Equipment Corporation, is a wholly owned subsidiary of the Fifth Electronics Research Institute of Ministry of Industry and Information Technology (CEPREI). CEPREI is the first institute specialising in environmental test equipment manufacturing and technical research with more than 60 years of experience in the field. It is the only comprehensive institute in China that can provide testing, certification, analysis, evaluation, calibration, special equipment development, production, sale and other technical services.



HK Wentworth India Pvt Ltd HK Wentworth India Pvt Ltd has the solution for all kinds of electro-chemical problems. You can trace Electrolube’s (a division of HK Wentworth India Pvt Ltd) roots back to 1941, when Henry Kingsbury formed Kingsbury Components to manufacture volume controls. It was here that Henry formulated a specialist oil, that enhanced the electrical performance and lifetime of the contact surface in addition to reducing friction of moving parts. This breakthrough was the catalyst for a whole range of contact lubricants, forming the basis of the company now known as Electrolube. As global specialists in all aspects of formulated chemical products for the electronics industry, Electrolube offers a vast array of products including thermal management materials, conformal coatings, encapsulation resins, electronic cleaning solutions and general maintenance products. With a presence in 55 countries and expanding, the company’s ethos in innovation and service remains strong. With its expansive product range of formulated chemical products, the company supplies leading manufacturers of electronics, industrial and domestic devices for a variety of industries, thus offering complete solutions at all levels of production. Extending its personal touch to every sector, Electrotube’s products are integral to the manufacture and maintenance of electrical and electronic components and assemblies in many sectors which include: automotive, military, aerospace, transport, marine, telecommunications, medical, consumer electronics, industrial electronics, traction, utilities, education and service, repair and maintenance.



Contact details: Ph: +91 80 4040 7109, [email protected], www.electrolube.in, India



INSULATING MATERIAL CORPORATION Established in the year 1994 by late Ashwin C Shah, Insulating Material Corporation is a Direct importers and the sole dealer and stockiest for Elektrisola (Malaysia), self solderable enamelled wires. From the past 20 years, the firm has set a bench mark for itself in the industry by means of its consistent quality wires and other services. These products are ROHS compliant and UL approved. Therefore, it is known as the major importer and supplier of self solderable enamelled copper winding wire. Team: The firm is backed by the team of highly skilled and proficient professionals, which is committed towards attaining the optimum customer satisfaction. For this, the experienced team members work in perfect coordination and follow the ethical business practices.
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Why us?: Following are some of the reasons the company is considered as the most preferred firm for acquiring wires: • Matchless wires • Competitive prices • Timely delivery • Fast customer care services • Customer centric approach Quality assurance: Being one of the leading wires importers and suppliers in the industry, Insulating Material Corporation lays special emphasis on the quality of the wires. Therefore, the team strictly procures the wires from only the certified and prominent vendors in the international markets.



Contact details: Ph: +91 80 43045 248



INXEE Systems Pvt Ltd INXEE Systems Pvt Ltd is an international technology-centric embedded systems and semiconductor services company with inherent focus on delivering design and development services in the aforementioned domains. The company has its country headquarters in Delhi-NCR while also having offshore offices to reach out to its global clients. Strong technical prowess in the domains of wireless & wired devices, medical electronics, industrial automation, defense electronics and consumer electronics, accounts for its timely delivery of best quality end-product solutions for its clientage. Clubbing together technology, talent, innovation and the highest quality standards to create outstanding products for our customers since 2010. IOT technology R&D services INXEE offers a broad spectrum of turnkey embedded solutions in design and development under the fields of semiconductor, PCB and software and system to its clients, in any of these domains, complete with its manufacturing, installation and maintenance services. The company’s services span across individual hardware and software components to entire systems. The expert team is experienced in adding value within an existing project or start afresh a full development cycle engagement. The company’s unique approach to innovation is centered on people and their necessities. From developing neo-natal body warmers that would help doctors better monitor babies in cases of hypothermia, to designing green building management systems for efficient utilisation of power resources, to acknowledging the vast spectrum of new ideas that IoT is bringing about, the basic approach is to help build a better connected and sustainable world to live in. Inxee is all about relentless combination of experience with expertise in technology. Inxee also offers to connect with customers and clients directly through INXEEDIRECT, an exclusive online store where one can place an order, customise and re-engineer PCB boards, interface converter boards, and other electronic components. All the available products are categorically tabulated for ease in navigation through the website and an uncomplicated payment portal enables to make transaction simpler. We ensure best quality at economical prices.



Contact details: Ph: +91 124 4787360, [email protected], [email protected], www.inxee.com, www.inxeedirect.com, India



KEITH ELECTRONICS PVT LTD Keith Electronics Pvt Ltd is one of the fastest growing organisations and supplier in the field of test and measuring instruments in India. The company is the sole sale distributor of Graphtec Corporation, Kikusui Electronics Corporation, and Kanomax Japan Inc. Keith Electronics Pvt Ltd is serving the industry from 1990 with 12 branches all over India to provide fast, quality, speed and reliability support by qualified and experienced professionals. The company will be exhibiting the data loggers/recorder of Graphtec, and AC/DC power supplies, safety testers, HV voltmeter and 6.5 digital multimeter of Kikusui Electronics Corporation and others. Keith Electronics Pvt Ltd is committed to maximising customer satisfaction and providing best services at all time.



Contact details: Ph: +91 11 26178510, 26177414, [email protected], www.keithelectronics.in, India



KEYSIGHT TECHNOLOGIES Keysight Technologies is a global electronic measurement technology and market leader helping to transform its customers’ measurement experience through innovations in wireless, modular, and software solutions. Keysight’s electronic measurement instruments, systems, software and services are used in the design, development, manufacture, installation, deployment and operation of electronic equipment. Keysight’s singular focus on measurement helps scientists, researchers and engineers address their toughest challenges with precision and confidence. With the help of our products and services, they are better able to deliver the breakthroughs that make a measurable difference.



Contact details: Ph: +91 7259027890, [email protected], www.keysight.techonlineindia.com, India
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Kyoritsu Electric India Pvt Ltd Kyoritsu Electric India Pvt Ltd is a Japanese company established in India since 2008. The company is involved in the sales, marketing and after sales service of PCB assembly and test equipments. It has 100 per cent local manufacturing set up for ICT and function test jigs with ATE and test-programs. It has a team of 18 well experienced, well trained engineers and has branches in New Delhi, Bengaluru and Pune. The list of PCB assembly and test-equipment catered by the company is includes in-circuit tester; Kyoritsu Japan make model FOCUS-2000 which is based on an uncommon, reliable and high performance solid state switching technology. Kyoritsu Electric India Pvt Ltd has over 250 m/cs installed in India. Other ATEs like function testers, AOM, AOIs of the brand are being already actively promoted and sold by the company. Moreover, the company also trades in other agency products used in PCBA manufacturing like HEDA-component pre-forming machines ESE vision screen printer, PEMTRON 2D / 3D solder paste, in-line inspection system, spicing tool and material and others.



Contact details: Ph: +91 250 2024 668, [email protected], www.kyoritsuelectric.com, India



KYOUJIN INC With around 20 years of wide experience in printer and cutter area, the company can target and produce the integrated cutters and customisation printer mechanism to POS and kiosk.



Contact details: Ph: +886 3 4508250, [email protected], www.kyoujin.biz, Taiwan



MANYA ENTERPRISES Established in 1980, Manya Enterprises is based in Delhi. Operating as the most prominent manufacturer and supplier of plastic molded products, the company has been in business for more than three long decades and continues to maintain a reputed rank in this field. The company manufactures LED drivers, LED bulb cabinets, LED driver cabinets, SMPS cabinets, adapter cabinets, solar lantern cabinets and more. Leveraging years of experience, in depth knowledge and expertise, the firm has established itself as the most renowned company of its kind. Equipped with the most talented and qualified workmen, engineers and a variety of employees, the firm garners national acclaim over the years. The products are highly appreciated by a lot of clients all across the country and sought after in huge numbers. The company is known for prompt delivery, refined quality products, high profile customer service and related matters. The firm continues to receive numerous small and large orders from a vast customer base in the market. The products are relied upon by the clients to meet their business requirements efficiently. The company also offers custommade products to suit specific needs of the clients.



Contact details: Ph: +91 11 654 50612, www.mecabinets.com, India



MEPOS ELECTRONICS LTD As a professional manufacturer, Mepos product lines covers main categories including medical, ITE and industrial application switching power supplies, LED drivers, DC to DC converters, transformers and chokes. The company also takes ODM requests to meet the specific needs.



Contact details: Ph: +886 7 3926199, 886 910197318, [email protected], [email protected], China



Metro Electronic Products Metro Electronic Products is more than 50 years old and deals in testing equipments and soldering equipments. The company was started in 1960 by Prem Prakash Kwatra. From dealing in components, it soon ventured into testing and measuring equipments. This has resulted a good progress in the company’s business. The products range includes multimeters (digital and analog), soldering and desoldering station (ESD and Lead Free), environment testing equipments (light/air/sound/temperature/humidity), oscilloscopes (CRO and DSO), function generators and oscillators, IC programmers and testers, power supplies, frequency counters and various other instruments. In test equipments, the company has a strong presence with range of brands with a high customer recall i.e Metro-Q, Mastech and Owon, with a wide and one of the largest network of dealers all over India for our products. We are the sole distributors for Max Gold range of soldering equipments. The company has two retail showrooms, one each in Lajpat Rai Market and Bhagirath Place, Delhi, which caters to a wide range of industrial and educational customers. The company has a strong expertise and strives to provide customised T&M solutions at the most appropriate price and
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value, which is very necessary for the Indian industrial scenario. Also, the company tries to bring the latest technology and products into India from various quality suppliers all over the world, thus providing the industry and customer from one source in India to save a lot of energy and time for the customer.



Contact details: Ph: +91 11 23868195, 47508195, 23875355, [email protected], www.metroq.in, India



MICROTEST CORPORATION Microtest Corporation is a team of talented technical and managerial professionals. Based on the professional techniques, the goal of the company is to promote customers’ production efficiency and to ensure their product quality by providing customers high precision, automatic testing and measuring instruments and equipment in this rapidly growing electronics, information and communication industries. Microtest Corporation is an ISO-9001 certified company and holds more than 12 patents. Moreover, Microtest Corporation is a public listed company registered by the government. In the future, we will continue our business philosophy of honesty, quality, professional and innovation to provide the customers the best products and service. We would also like to start a bright new era of automatic test and measurement equipment in electronics industry with our customers.



Contact details: Ph: +886 2 26983877 15, +886 912454500, [email protected], www.microtest.com.tw, Taiwan



NAMAN ENTERPRISES Naman Enterprises is a growing organisation engaged in manufacturing of CNC coil winding machine, pad printing machines, testing equipments, metal marking machines, auto tape dispensers. The company was established in 1990. With an experience of 15 years in manufacturing machines for the Indian market, Naman Enterprises has acquired a reputed name and a big market share in selling of printing machines. Electrotech believes that aspirations are nothing but an aim and a vision, a goal all combined into one.



Contact details: Ph: +91 11 2257 5647 [email protected], www.namanenterprises.net, India



NEXTGEN MANUFACTURING SERVICES PVT LTD Nextgen Manufacturing Services Pvt Ltd (NMSPL) was founded in 2008 providing high quality electronic contract manufacturing services tailored for low to mid-volume product lines. Having an expertise in prototyping and volume manufacturing, it offers solutions designed to match the requirement of the customer. We are living the dream of ‘Make In India’. Nextgen is among the earliest adopters and believers of the ‘Taguchi methods’ to improve quality of manufactured goods. NMSPL manufacturing facility is housed in an 10,000sqft air conditioned production floor with ESD protected assembly process. The company has two high speed JUKI SMT lines based on JUKI SMT JX 300 LED and KE 2030 with a combined capacity of 1.1 million SMT mountings per day. Both lines have 1500mm conveyor system and 40 feeder inputs of 8mm tape components. The SMT lines are complimented with a series paste printing machine NLTS 1818, dedicated wave soldering machines for each manual line – EPS Model DWSW 180 and a Main Reflow line with SMT 1.7TL reflow oven, stand-by five zone reflow oven (EMST gallant), air dryer and air compressor support. The company has four manual lines for PTH (Plating Thru Hole) components. Its USP is capability to design, test and validate products for customers by offering end to end turnkey box build services supported by labs where it houses state of the art PCB design tools, signal integrity tools and thermal analysis capabilities. The company caters to sectors including LED lighting, energy meters, consumer electronics, automotive and industrial.



Contact details: Ph: +91 120 239 7107, [email protected], www.indiamart.com/nextgen, India



OLIVE LED LIGHTS (P) LTD Olive LED Lights Pvt Ltd is a leading name in LED consumer and LED lighting products. Through an integration of empowered technology and teamwork, the company has been serving lighting needs of customers and delivering excellence across diverse industries, government and non-government organisations in both Indian as well as overseas markets since 1994. The company is a reputable manufacturer, exporter and supplier based in Gurgaon, Haryana. The company deals in innovative, qualitative and cost competitive range of LED consumer and led lighting products. It caters to needs of any industry where energy-efficient street light and other conventional lights are highly demanded. The company has in place two state of the art factories of 450sqm, a vast distribution network, a seasoned team of production, R&D, quality experts, and a prudent pricing policy – a number of reasons why hundreds of customers, including top-tier names like Indian Oil Corporation, NDMC, Indian Railways, ITI Ltd, Bosch, Subros and Honda Siel Car rely on the market credibility and brand value of Olive LED Lights Pvt Ltd for meeting their lighting needs.



Contact details: Ph: +91 11 27386560, www.oliveled.in, India
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PANYU DATONG ELECTRONIC CO LTD Founded in 1997, Guangzhou Panyu Datong Electronics Co Ltd specialises in the design, development and production of piezoelectric buzzer sound elements, buzzers and alarms which are widely used in home electric appliances (including air-conditioners, washing machines, camera studio equipment, remote control electric furniture, electronic toy sets), and communication equipment (including telephone sets). The company manufactures passive components.



PEACH TECHNOVATIONS PVT LTD Peach offers software products to empower SMEs and government organisations. Peach products include Genie, an ERP software for manufacturers and traders, as well as ActPlease.com, a portal for customer service & CRM functions.



Contact details: Ph: +91 79 232987424



PENTODE TECHNOLOGIES Pentode technologies is headquartered in New Delhi, India and specialises in wireless communication terminals (GSM, GSM / GPRS module , GPS modules, GPS trackers, PND, etc.) and lithium-ion cathode materials research and development, manufacturing, sales of foreign companies. The company is into wireless communications industry, as a leading provider of wireless communications products, the core program, focuses on the design of chain links, dedicated to wireless communication module, GPRS GPS module and other intelligent terminal integration of research and development. The company offers industrial design, structural design, hardware design, software, manufacturing, test, quality assurance of full range of wireless communication solutions for intelligent terminal. The company offers customers the best mobile intelligent terminal products of the overall solution and fully support the customers to create a win-win business model. With more than 7 years of experience and expertise, the company distributes and sells products through more than 60 technology partners and independent dealers in over 20 countries.



Contact details: Ph: +91 11-26343022, [email protected], www.pentode.in, India



RELIABLE CIRCUITS Founded in 1998, Reliable Circuits is an electronic manufacturing services company catering to a variety of customers needs. The company has a team of professionals working towards developing a long term relationship with customers through passion and new technique. The company offers are range of services like PCB design and engineering services, PCB assembly and product services support. Reliable circuits specialises in mid-volume, electronic printed circuit board assemblies. Reliable Circuits supports all types of circuit board assembly construction. The company maintains top of the line production using traditional through-hole technology and facilities to support this technology. The firm also uses the latest technology for processing of PCB assembly, including the Surface Mount Technology.



Contact details: Ph: +91 124 2468799, [email protected], www.reliablecircuits.in, India



RIZA COMPONENTS / RK ENTERPRISES RK Enterprises was established in the year 2008 and since then we are importing quality components. The company specialises in importing all types of relays. RIZA relays are highly appreciated in industry. Riza Relay is also an OEM for many stabiliser and inverter manufacturers.



Contact details: Ph: +91 11 45642997, [email protected], www.rizacomponents.com, India



ROHDE & SCHWARZ Rohde & Schwarz is a leading supplier of solutions in the fields of test and measurement, broadcasting, radio monitoring and radiolocation as well as mission-critical radio communications. For more than 80 years, company has been developing, producing and marketing a wide range of electronic products. Headquarters in Munich with subsidiaries and representatives active in over 70 countries around the world, Rohde & Schwarz has achieved its global presence greatly. As a market trailblazer, we continue to expand and redefine what is feasible as developed the best – and not just the first – of all possible solutions for customers. In India, the company is present with its 100 per cent owned subsidiary, Rohde & Schwarz India pvt Ltd, head office of which is located in New Delhi and branch offices in Bangalore, Hyderabad and Mumbai. The company’s emphasis is to provide outstanding sales, service and support to its customers. The company has invested heavily to increase the local support
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capability as well as to provide a fully automated calibration facility for most of the products sold. R&S India has ISO 9001:2000 certified quality management systems and ISO 17025 accreditation by National Accreditation Board for Testing & Calibration Laboratories (NABL) for its central repairs & calibration laboratory in Bangalore.



Contact details: Ph: +91 11 42535400, [email protected], www.rohde-schwarz.co.in, India



SAHASRA Sahasra group is India’s first multi-vertical electronic product and services company with a global footprint across four continents with manufacturing plants and sales offices located in India, USA, Rwanda, Belgium and Canada. The group is able to serve the market and its customers through a wide array of services via its interests in electronic manufacturing, clean technologies, electronic skill development and electronic product distribution businesses.



Contact details: [email protected], www.sahasraelectronics.com, India



SGS Tekniks Manufacturing Pvt Ltd SGS Tekniks Manufacturing Pvt Ltd (SGST) is a TS16949:2009, ISO9001:2008, ISO14001:2004 and Ohsas18001:2007 certified company for electronic manufacturing services having five manufacturing locations in India along with design and development center at Stuttgart, Germany and Gurgaon, India. The Plant 1, 2 and 3 are located in Gurgaon near IGI airport and Plant 4 and 5 at Baddi, Himachal Pradesh. Established in 1990, headquartered in Gurgaon, Haryana the company has emerged as one of the leading electronic manufacturing services provider to OEMs of global and Indian brands for EMS, Electronic Data Systems (EDS) and box build. SGS Tekniks is one of the leading Indian EMS company with strong partnership record of servicing customer in India and Europe.



Contact details: Ph: +91 124 4628800, [email protected], www.sgst.com, India



SGV INDUSTRIES SGV Industries has world class facility to assemble any kind of PCB and provide box build solution on turnkey basis as well as on job work basis. The company offers turnkey manufacturing solutions to various electronic related industries, SMD, PTH PCB assemblies backed by its strong domestic and global procurement and logistics channels. The company specialises in the field of no clean, leaded and lead free SMT and mixed technology. Apart from PCB assemblies, their strength lies in electro-mechanical assembly, engineering and design, manufacturing services and system integration. The company claims to be one of the fastest growing EMS companies in northern India. It is an ISO 9001:2008, OHSAS 18001:2007 and ISO 1400:2004 certified company and a member of ELCINA. The company is a winner of excellence in quality ELCINA EFY award 2012-13 and 2013-14 in electronics hardware manufacturing and services. The company’s product line includes SMT machines, prototype and pre-production fabrication mixed technology assemblies and others.



Contact details: Ph: +91 11 46604910, 9818260638, [email protected], [email protected], www.sgvindustries.



com, India



SHAKTI KEYPADS Based in Sahibabad Industrial Area of Ghaziabad, Shakti Keypads is one of the leading organisations engaged in manufacturing, and export of various sorts of membrane switches various industrial applications. It manufactures membrane switches having relevance and utilities in industrial sectors. Loaded with up-to-date manufacturing facilities, the company has today positioned itself as a well know membrane switches supplier in the country. Established in year 1990, Shakti Keypads is successfully serving wide clientele from both domestic and global markets. Among all leading membrane switches manufacturers in India, Shakti Keypads enjoys a good market presence for its products. The company is supported by a highly energetic team of experts, chosen on their experience and expertise in the respective jobs. Only top-quality raw materials are used in the manufacturing of membrane switches to achieve complete customer satisfaction. As a widely recognised membrane switches supplier, the company provides best customer support, and post sales services. The company also has technical staff to always deliver timely results and satisfaction to the esteemed clients spread all over the world. Strict production program allows the company to procure high quality products.
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SHENZHEN CITY SHANGDINGXIN TECHNOLOGY CO.,LTD Shangdingxin was set up in 2002 with its headquarters in Shenzhen, China. As a leading supplier of electronic components, Shangdingxin has been providing the ideal product and solutions for more than 50 countries. The product range includes mosfet, diodes, discharge tube and PCBA.



Contact details: Ph: +86 755 83306606, China



SHENZHEN VICTOR HI-TECH CO LTD Located in prosperous Shenzhen City, the neighbour of Hong Kong, Shenzhen Victor Hi-Tech Co Ltd specialises in developing, producing and marketing instruments and meters under the brand of Victor. Our products have won a good reputation since our first promotion in the 1980s.



SKYLARK CABLES & CORDS PVT LTD Skylark Cables & Cords Pvt Ltd was established in 1995 in New Delhi. Since then it has grown to become one of the few leading cable, power cord and harness manufacturers in India. Skylark uses its in house facilities of production and its experience of more than 20 years to timely deliver the products keeping up the standard of quality and simultaneously providing the most competitive pricing. Skylark not only manufactures cables and power cords in house but has an in house facility for the production of two major raw materials i.e copper wire and PVC compound. With fully automatic imported plants and highly trained workforce, Skylark ensures to keep up the promise of on time delivery, excellent quality and competitive pricing.



Contact details: [email protected], [email protected], [email protected], www.skylarkcables.com, India



SMARTCHIP MICROELECTRONICS CORP SmartChip Micro Electronics (SMC) was founded in November 1995 as an IC design house while also manufacturing other electrical components. SMC made rapid progress as an IC designing house owing to its high quality products and R&D, gradually making a transition and entering other manufacturing technologies such as RFID modules, tags and readers. August 2002 ,SMC entered greater China market as a supplier and manufactures for RFID components. Its RFID product bandwidth ranges from the conventional tags to animal/pet recognition to underground tags for innovative use. The company also produces RFID module to assist other manufactures across the globe. Since its inception, the company has expanded from being an entry level RFID manufacturer to a technical leader in the aforementioned domain. SMC’s motto and aim is to pursue innovation and creativity in every direction and pertaining to that, SMC has now entered other domains such as NFC technology, wearable products and other niche products which are both unique and customer oriented.The success of SMC’s product can be highlighted by the fact that it won the medal of recognition in the category of innovative products during the Taiwan Taitronics 2013.



Contact details: Ph: +886 2 82218800, +886 989960891, [email protected], [email protected], mike@smartchip. com.tw, www.smartchip.com.tw, Taiwan



SMD ELECTRONICS PVT LTD SMD Electronics Pvt Ltd is a privately held company promoted by Sanjay Agrawal. The company was incorporated in year 2000. For the past 12 years, the company specialises in supplying all the type of printed circuit boards to Indian customer as per there requirements. Apart of PCBs, it also deals in PCB designing, reverse engineering facilities and membrane keypads facilities too. The company offers quality services at competitive prices. SMD Electronics Pvt Ltd is an electronic manufacturing services company with manufacturing locations at Delhi near Dilshad Garden. The company was set up in 2012 by a group of professionals to meet the requirements of electronic assemblies for various customers in Delhi/NCR. SMDEPL is focused on delivering end to end solutions to original equipment manufacturers. The company specialises in thru-hole PCB assembly, surface mount PCB assembly, component kit and turnkey manufacturing.



Contact details: Ph: +91 11 22594752, [email protected], www.smdepl.com, India



SUQIAN HUAHONG ELECTRONIC INDUSTRIAL CO LTD Suqian Huahong Electronic Industrial Co Ltd is one of biggest Aluminum Electrolytic Capacitor manufacturer in China. It is located in Suqian City. Suqian Huahong Electronic Industrial Co Ltd has more than 400 workers and 85 engineers. It has high research and perfect manufacture ability. It also has the ISO-9001:2008 quality certification. Therefore, It is accepted as integrity company and advanced factory for many years.
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Suqian Huahong Electronic Industrial Co Ltd makes all kind of aluminum electrolytic capacitors over 300 million pieces per month. In order to offer high quality product and competitive price, it also makes components for aluminum electrolytic capacitors, such as leads, aluminum foils and so on.



Contact details: Ph: +86 527 80701789, China



SYNTHESIS WINDING TECHNOLOGIES PVT LTD Synthesis Winding Technologies Pvt Ltd is a leading manufacturer and exporter of coil winding, armature winding and automatic winding machines. For nearly two decades the company is involved in design, manufacture and sales of a comprehensive range of winding machines, coil winding machines, transformer winding machines, semi automatc and fully automatic winding machines, catering to various sectors like power, automobile, electrical and electronics, health care, aerospace, defence and many more. The company has an experienced and creative team, equipped with latest design facilities, specialises in integrating appropriate technologies to derive an effective winding solution. Being an ISO 9001:2008 certified company, it has all the essential quality processes to ensure highest quality, at par with international standards. Company’s quality centric approach and belief in complete customer satisfaction helps in attaining a highly regarded position in business.



Contact details: Ph: +91 80 2852 3827, [email protected], www.synthesisindia.com, India



SYSTELLAR INNOVATIONS Systellar Innovations is a technology firm by IIT-ians with core focus on offering advanced and reliable solar power products. The company believes that the time has come when solar energy can become a mainstream power source. For companies looking for solar products and solutions with features, efficiency and reliability, Systellar is the perfect brand to choose. All our products are designed in our own R&D lab and manufactured in-house.



Contact details: Ph: +91 121 2400394, [email protected], www.systellar.in, India



TAIWAN ELECTRICAL AND ELECTRONIC MANUFACTURERS ASSOCIATION Established in 1948, TEEMA is the organisation representing manufacturers producing electrical and electronic products, ICT and components in Taiwan. The association represents 90 per cent of Taiwan’s electrical and electronic manufacturers with a membership of 3,762 member companies.



Contact details: Ph:+886 2 7926666, [email protected], www.teema.org.tw, Taiwan



Toradex Systems (India) Private Limited Toradex specialises in embedded computing technology, offering a broad range of highly miniaturised yet powerful pin-compatible embedded computer modules based on ARM processors complemented by extensive support directly from the engineers. Founded in Switzerland in 2003, the company’s network today stretches across the globe with offices in the USA, Vietnam, China, India, Japan and Brazil.



Contact details: Ph: +80 4166 7346, 080 4111 9096, [email protected], www.toradex.com



TOSHNIWAL SENSING DEVICES PVT LTD Toshniwal Sensing Devices Private Limited (TSDPL) was incorporated in Ajmer, Rajasthan in 1984. It is a leading supplier of varied instruments and components. Dynamism and diversification are the key drivers of the modern business environment. Keeping this into account, TSDPL has taken up the marketing of various related products lines from renowned manufacturers from Japan. The philosophy of TSDPL lies in its commitment to provide support to its customers. This commitment goes beyond the mere delivery of highly reliable products. It extends to education in order to maximise understanding and the capability of the equipment to achieve the best possible results. The Japanese collaborations of TSDPL include Figaro Engineering, Tashika Boeki Shokai K.K., Shimaden, T & D, Shinyei, Fujita, Tanaka Electrics and Hayashi Denko among others.



Contact details: Ph: +91 145 1695 482, [email protected], www.tsdpl.com, India



UNIVERSAL ELECTRONIC AGENCIES Universal Electronic Agencies is an eminent name engaged in dealing in electronic industrial components. The company offers an extensive product range comprising hand held enclosures, digital panel meter enclosures, plastic waterproof enclosures and plastic cabinets. The company focuses on collecting products according to the needs and requirements of clients by comprehending their specifications in the best possible manner. The company has a wide vendor base from where it procures materials. The company also offers customised services to its customers.
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UPSINVERTER.COM Since the company’s inception in 1996, UTL has evolved itself into a renowned name in the field of power electronics. It offers an extensive range of products including UPS, inverters up to batteries; enabling us to accommodate all the needs of our customers up to their full satisfaction. UTL has served a number of India’s prominent companies and agencies including Air India, Indian army, Indian railways, State Bank of Saurashtra, Delhi University, AIIMS and others. UTL’s advanced products along with a huge production capacity supported by an expanding dealer network has scaled up our customer support significantly. It is worthwhile to mention that the manufacturing unit of the company at Parwanoo in Himachal Pradesh has the capacity to produce up to 1000 high quality power conditioning units per day. After deepening its roots in the Indian market with an expert range of products and exemplary service, UTL is now trying to mark its prosence globally. Already operating successfully in a number of Asian and African countries. UTL made its first landmark a decade back by introducing SMT inverters in the country with SMD technology. With the introduction of SMD technology, UTL leads the promotion of single card reliability and small size inverters. Another milestone accomplished by the company was the introduction of four stage charging technology.



Contact details: Ph: +91 11 65168534, 65805761, [email protected], www.upsinverter.com, India



VASAVI ELECTRONICS Vasavi Electronics was established in 1979 in Hyderabad, led by a team of highly qualified managers and research engineers with decades of experience in the instrumentation field. Vasavi Electronics started taking up challenging projects on software controlled automatic test equipments (for testing coils, transformers, relays) and has been an import substitute to various sectors like automobile, aero space, railways, consumer electronics etc. The products produced by Vasavi have reached different parts of globe including USA, Mexico, China, UK, France, Germany, Switzerland, Hong Kong, New Zeland, Brazil, Thailand, Taiwan, Haiti, Singapore, etc.



Contact details: Ph: +91 40 27744445, [email protected], www.vasavi.com, India



VITAL ELECTROCOMP Established in 1997, Vital Electrocomp is one of the leading manufacturers of terminal blocks and connectors for PCB applications. We indigenously manufacture one of the widest ranges of PCB terminal blocks / connectors and PCB fuse holders in the Indian market today. Vital offers a wide range of versatile, compact, low profile modular terminal blocks that interlock to form a terminal strip. For screw type terminal blocks these are available in 2 poles and 3 poles, for screwless series one can add as many rows as desired whereas for combicon terminal blocks 2 to 14 ways are available with design capable of joining various combinations to obtain the desired number of connections. Vital Electrocomp range consists of screw type terminal blocks also known as cage clamp design. Screw type connections use a rising cage design to secure the conductor ensuring the solder joints are intact. The screw type terminal blocks are recommended for applications with standard I/O and low current industrial devices. The range also covers screwless or also known as push fix type or spring type terminal blocks. Screwless terminal blocks offer a tool free connection with solid or ferruled wires saving time of connection as well as making it faster and convenient to connect and disconnect in applications like EPABX systems. These screwless terminal blocks also widely known as spring type connectors are strongly recommended in vibration sensitive applications where under or over torquing may be of concern.



Contact details: Ph: +91 265 6640731, [email protected], www.vitalelectrocomp.com, India



WUHAN LIXING TORCH POWER SOURCES CO LTD Wuhan Lixing Torch Power Sources Co Ltd is a national hi-tech enterprise located in the Guan Dong Technical and Industrial District. It is one of the main export enterprises for mechanical and electrical products, of which mostly are exported to Europe, North America, South-East Asia and Hong Kong, among other regions. The company’s product portfolio covers Li-MnO2, Li-SoCl2 and Li-ion batteries that are applied to instruments, meters, computers, cameras, etc. From 1998 to 2001, Wuhan Lixing successively passed ISO9001, ISO14001, OHSAS18001 system certification, UL CE & UN safety certification and gained ASUS Green Partner.



Contact details: Ph: +86 27 89721168, [email protected], [email protected], www.lisun.com, China



XIAN XIWUER ELECTRONIC & INFO CO, LTD The product range includes surge protective devices (SPD/Arresting protector) for power supply system and communication system and IT stystem, high voltage ceramic capacitor for capacitive insulators, transformers, lightning arrestes, SF6 breakers, varistor (VDR/MOV) for voltage surge protection, PTC and NTC thermistor.
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The company’s major customers are GE, ABB, Schneider, Kuvag, Chint, Philips, Osram, Anchor by Panasonic Groups, LG, Panasonic , ZTE, Huawei and Delta among others.



Contact details: Ph: +86 159 91628339, [email protected], www.xiwuer.com, China



Xinoe Systems Pvt. Ltd. XINOE [eXperienced International Network of Engineers] Systems Private Limited, headquartered at Delhi-NCR, is jointly operated by Binary Semantics Limited, an information technology R&D company and Inxee Systems Private limited, an embedded / VLSI technology R&D company. Xinoe is well equipped with a state-of-the-art laboratory, training facilities and workstations with all the tools required for hands-on experience of VLSI design – ASIC/FPGA, CS/IT and embedded systems technologies. By bringing together the very best of pedagogy and industrial exposure the brand creates learning experiences that are faster, flexible, focused and integrated with practical. XINOE: IOT Training Simplified Students By participating in Xinoe’s training program, professionals and freshers get to learn the usage of spearhead tools and techniques and experience real world R&D projects in VLSI, Embedded, CS/IT technologies. This helps them create opportunities for themselves and build an exciting career, additionally finding placement opportunities with the brand’s diverse and global client list. Corporates The training programs help corporate resources from the likes of DRDO, LG, etc to learn the art of innovative thinking and experience turnkey techniques and know more about products that are new to VLSI/CS/IT/Embedded industry domains. This helps them create solutions to problems faced by their organisation. Employers Employers looking for VLSI – ASIC/FPGA, embedded, CS/IT hardware and software resources, for short term resource evaluation, campus recruitment or hiring, can submit their resource requirement in specific domains, to schedule the programs in line with their resource requirements.



Contact details: Ph: +91 124 4787267, [email protected], www.xinoe.com, India



YONTRO MECHATRONIC SYSTECH Yontro is an enterprise consisting of a group of energetic and dynamic, young professionals, who control the operations of the company, to translate the plans and designs of a visionary and veteran of more than 25 years experience, into a successful business enterprise. The company designs and develops equipments, tests them to ascertain that they are adopted for the local conditions and fine tuning them for rugged operation even in harsh conditions. Most of the equipments are either import substitutes or specially developed to suit the exact requirement of a specified operation. Now with Yontro, the company aims to market and promote its innovations and make them available to the production professionals of the world. Over the years, the company has manufactured a range of products including PCBA equipments like pre-forming machines, component insertion line, soldering systems for through-hole and SMT, final assembly and touch-up lines; wire processing equipments like wire sizing machine, wire stripping machines, terminal crimping machines; conveyor systems like belt, chain, free flow, gravity roller, power roller, slat, slat band, modular plastic conveyors etc. and automation solutions and SPM, pneumatic and PLC based automation solutions. The company also makes special purpose machines for any tailor made requirement for production or testing.



Contact details: Ph: +91 124 4241850, [email protected], [email protected], www.yontro.com, India



ZHEJIANG BRIFAR ELECTRIC CO LTD The company founded in 1997, is a professional manufacturer specialising in R&D. It designs and produces various kinds of electric and electronic components and auto spare parts. It has two subsidiaries, with about 500 workers, which include 20 tech members.



ZHEJIANG JIALONG ELECTRON CO LTD Our company is specialised in producing and developing over 1000 kinds of electronic switches and sockets, including slide switch, rocker switch, push button switch, micro switch, tact switch, hook switch, leaf switch, DC/AC power jacks and other related electronic products. With constant improvement, we have the productive ability of 500 million pieces every year, owning fully automatic machinery, advanced technology and perfect quality administrative systems.



Contact details: Ph: +86 138 6860900, [email protected], www.calonsw.com, China This is a partial list of exhibitors exhibiting at the EFY Expo 2015.



Supplement  February 2015  Electronics For You  47



Addenda 3DING 3Ding is India’s first and only multi-brand retailer of 3D printers, scanners, parts and print media. 3D printing is all about giving power of design to the users. Unfortunately, consumers are seldom spoilt for choice when it comes to 3D print hardware and providers don’t seem to offer any choice. It’s just the one or two models that they stock. 3Ding guarantees that the customers will be spoilt for choice. 3Ding will get customer any 3D printer that they want for as long as it’s available somewhere on the planet. 3Ding is a proud subsidiary of Redd Robotics, an electronics startup based out of Chennai, India. So come visit us any time.



Contact details: Ph: +91 44 4286 7788, [email protected], www.3ding.in, India



AGMATEL INDIA PVT LTD Agmatel started their operations in 1992 with the pristine and refined vision of delivering quality and innovation as driving principle. As a vibrant and dynamic customer centric enterprise, primarily encompassing IT infrastructure, telecom and test and measurement solutions provider. With the continuous endeavour of delivering excellence along with the highly skilled application and sales team the company has been growing at a very rapid pace with an annual sales revenue of approximately US $40 Million. The company provide selected products on DGS&D Rate contract also.



Contact details: Ph: +91 120 2292010, [email protected], www.agmatel.com, India



CHENGDU Z-TECH POLYMER MATERIAL CO LTD Chengdu Z-Tech Polymer Material Co Ltd founded in 2010 has over 50,000sqm of factory and office. The company’s main products are super capacitor and lithium-ion battery diaphragm. The company has established lithium-ion battery diaphragm laboratory, energy storage device laboratory and energy storage materials laboratory. The company is involved in the integration of new material, new energy research and development, production, sales of high-tech enterprises, named by supervisor Chengdu New Material Enterprise and Sichuan Innovative Enterprise, and the director of the Sichuan IEEE-PELS. The company has independent intellectual property rights of 7 invention patents, 4 utility model patents.



Contact details: Ph: +86 028 83626866, www.cdzhitian.com, China



CHINA ELECTRONICS INTERNATIONAL EXHIBITION AND ADVERTISING CO LTD (CEIEC) CEIEC was founded in April, 1980. With years of operation with honesty and diligence, CEIEC has built cooperative relationships with more than 160 countries and regions, and has made great contribution to the development of Chinese electronics industry. CEIEC is honourably entitled to a number of A-grade certificates of world trade, international engineering, tendering, exhibition and advertisement. By the end of 2013, CEIEC’s total assets and sales revenue have reached RMB 26.708 billion and RMB 38.68 billion respectively. At present, CEIEC’s strategy is focusing on defense electronics system integration, public security Integration, overseas engineering integration and business solutions integration.



Contact details: Ph: +86 10 6829 6358, [email protected], www.ceiec.com.cn



CHINA ELECTRONIC APPLIANCE CORPORATION (CEAC) Officially established in 1964, China Electronic Appliance Corporation (CEAC) is a subordinate body of China Electronics Corporation Group(CEC), serving as one of the three largest trading enterprises in the electronic industry in China. Having 13 subsidiary companies and 15 holding linvested companies, CEAC possesses a powerful nationwide network. CEAC is mainly engaged in the business of electronic components distribution, Telecommunication business, imports and exports trade and exhibition services. It also has efficient business support system in the fields of logistics, public bidding, consultation, magazine media and realty management.



Contact details: Ph: +10 59798101 839, [email protected], ceiec.com.cn



FORTREND TAIWAN SCIENTIFIC CORP Established in May 2005, Fortrend Taiwan Scientific Corp is a manufacturer of Electronics & Electrical Appliances. The company believes in the importance of high quality, competitive prices and prompt delivery.



Contact details: Ph: +886 2 2601 5678, [email protected], Taiwan
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FORGIFY 3D LABS Forgify 3D labs is a 3D printing research & development company. The company creates and explores the applications of 3D printing in a wide range of industries including manufacturing, architecture, food, fashion, medicine and entertainment. The firm is constantly pushing the envelope in research and development of 3D printing hardware and applications. Company’s labs implement a positive feedback cycle between design software and fine tuned hardware to ensure precision and quality products.



Contact details: Ph: +91 8585 908 759, [email protected], www.forgify.in, India



GENUS ELECTROTECH Genus Electrotech Ltd., a Part of the ‘Kailash Group’, is an ISO9001:2000, 14001:2004 UL & BIS certified & TS under certification. Genus Electrotech Ltd. is one of the fastest emerging company in the electrical/electronics sector in India. The firm has a modern manufacturing plant with a dedicated team of professionals, engineers and skilled operators. The company is among the Indian ventures that have total backward integration, right from bare board PCB to corrugation / EPS (Thermocol) for manufacturing of all types of consumer electronics, IT, Automobile and communication products.



Contact details: Ph +91 2836 240872, [email protected], www.genuselectrotech.co.in, India



INPHYNYT ACCUMULATORS Inphynyt Accumulators India Pvt. Ltd was established in the year 2010, at New Delhi, India. The company is a leading manufacturer, exporter, supplyer, distributor, wholesalor, trader and retailer of a wide range of industrial batteries. The company offers batteries like Sunergy Battery, Farm Gold Battery and True Tubular Battery known for water topping frequency, resistance to acid leakage and load capacity. These batteries have compact design, light weight, sturdy design, smooth finish, quality assurance, nominal rates and high recital.



Contact details: Ph: +91 11 45521418, [email protected], www.inphynyt.com, India



RADIO SPARES Radio Spares established in 1954, is a leading distributor for industrial electronic components in India. With its presence for more than 61 years at Bhagirath Palace, Chandni Chowk, Delhi, Radio Spares today is a prominent name in Indian electronic industries and has become a preferred partner for the supply of electronic components. Radio Spares offers range of quality electronic components available ex-stock from its large inventories to support diverse and urgent of Indian manufacturers. Some of the major products supported by Radio Spares include electromechanical relays- telecom, industrial control, automotive and general purpose; connectors and switches - FRC , IC sockets , terminal blocks, D type etc; industrial fans -AC and DC instruments cooling fans; LCD displays- character, graphics and TFT; passives - resistors & capacitors; active - all types of ICs, heat sink sleeve, military grade connectors. Radio Spares with its wide range of products, convenient location and large inventories is totally committed to support its customers with high quality products at the best price with the exstock or earliest deliveries.



Contact details: Ph: +91 11 23860466, 23868658, 9810417775, 9810417773, [email protected]



SUNRISE SEMICONDUCTOR Sunrise Semiconductor with its flagship brand SUN is a professional LED component distributor. The company’s are widely used in manufacturing and assembling electronic products. The company’s other products include trimpots / potentiometer, helipot, tan capacitor, LCD displays, buzzer, preset, T relays LED, dial, loadcells etc, which are industrial use components. The company has 12 years of extensive experience in the industry and support from reputed manufacturers from Greater China.



Contact details: Ph: +91 80 42538672, India



TEKTRONIX Founded in 1946, Tektronix, Inc. is an American company best known for manufacturing test and measurement devices such as oscilloscopes, logic analysers, and video and mobile test protocol equipment. Tektronix has over 60 years of experience designing test and measurement equipment. The company offers products for in communications, computer, semiconductor, military/aerospace, consumer electronics, education, broadcast applications.



Contact details: Ph: +91 80 3079 2726/41, www.tek.co, India Supplement  February 2015  Electronics For You  49



THE MOTWANE MANUFACTURING CO LTD MOTWANE is a leading designer and manufacturer of high performance, high precision electronic test and measurement equipments in India. It is a company with strong in-house research and development capability and also has pan india presence and a strong marketing and sales distribution network to reach all its esteemed customers. Its products includes a general low voltage range for Industrial and other applications and special products for specific high voltage applications for power sector, railways, defence, motor and transformer industry.



Contact details: Ph: +91 253 2463752, 2463753, [email protected], www.motwane.com, India



THETA SALES & SERVICES Theta Sales & Services is a trading company based in Pune. Theta is a reputed 10 years old trading company based in Pune, which belongs to the “Devi Group of Industries”, which is about 30 years old. The company supplies tools required by electronics industries. These products are Imported from the best manufactures worldwide. The company is located at “The Pentagon”, on Pune - Satara Road, Pune, one of the country’s major electronics industry hubs.



Contact details: Ph: +91 20 6603 2910, 3048 4190, [email protected], www.thetasales.com, India



YOKOGAWA INDIA From being primarily a provider of process automation systems and products, Yokogawa India Limited (YIL) is positioned as a comprehensive solutions provider of enterprise technology solutions(ETS). Established in 1987, Yokogawa India has created the state of art global engineering center and manufacturing center in Bangalore. The company has a strong marketing and service network across India. The company has a breadth of competencies to meet the technological requirement of the Indian Process Industry. Yokogawa India excels in turnkey project execution in process automation and enterprise integration with core competencies in design and engineering of process control systems, manufacturing execution systems software development, etc.



Contact details: Ph: +91 11 4600 1500, ww.yokogawa.com/in, India
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