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Price: ` 9990



Bigger is better!



T



he much-awaited large-screen tablet in the Nexus line-up, following Samsung-made Nexus 10, has been launched in India. Nexus 9 is available in two versions—16GB Wi-Fi and 32GB Wi-Fi + LTE. The tablet is powered by Android 5.0 Lollipop and dual-core 64-bit NVIDIA Tegra K1 processor. It features 22.6cm (8.9-inch) display, 2GB RAM, NFC, 8MP rear camera and 1.6MP front camera. The tablet also features dual front-fac-
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Price: ` 10,499



ibility will soon be made available to download for both operating systems.



Google Nexus 9 Launched in India



va



ideocon has launched its new Infinium Graphite flagship smartphone, powered by Android KitKat 4.4, in India. The phone has been launched keeping in mind the recent trend of clicking selfies and, to serve this purpose, the phone features an advanced 5MP front camera. It sports 1GB RAM, 8MP rear camera, dual-sim support, 11.9cm (4.7-inch) HD LTPS OGS display with Corning Gorilla Glass 3 protection and 1.3GHz quadcore processor. The smartphone has an in-built storage of 16GB that can be expanded to 32GB via microSD card. The connectivity options include Bluetooth 4.0, Wi-Fi, Micro-USB, GPRS/ EDGE and 3G. It has a quad-core chip from MediaTek. Several apps, such as Hungama music app, V-Safe SOS, Try & Buy Gameloft Gamesa and V-Secure, come pre-loaded. Some special effects, like flip-to-mute or reversal silence, are also integrated into the device.



tures 16MP sensor with a 146-degree ultra-wide-angle lens (f/2.8) and is capable of recording 1080p video at 30fps. HTC has developed RE camera as a waterproof device with IPX7 certification, which gets enhanced to IPX8 rating by adding the waterproof cap. The RE camera has a built-in grip sensor that switches-on the device upon detecting a grip. It is backed by 820mAh battery, enough for shooting 10 minutes of continuous full-HD videos. It sports 32MB ROM and 256MB of DDR RAM, along with microSD card support. On connectivity front, the device supports Bluetooth, Wi-Fi
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5MP front camera for selfie lovers
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Videocon HTC Launches RE Camera Launches Camera resembling a miniature submarine periscope Flagship Infinium he Taiwanese giant, for the first 802.11b/g/n and micro-USB options. While the RE camera is compatible time, has introduced something T Graphite with both Android and iOS devices, beyond its standard smartphones and Smartphone the application to support compattablets line—RE action camera. It fea-



ing speakers with HTC BoomSound, Wi-Fi, Bluetooth 4.1 and 6700mAh battery. It comes in two colour variants: indigo black and lunar white. Price: ` 28,990 for the 16GB version
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First Look!



Health app by Microsoft



Ball, in collaboration with Intel and Microsoft, has launched what is a seamless combination of tablet and PC. This device gives you the performance of a tablet and versatility of a laptop. Running on the latest Windows 8.1 OS and powered by the Intel Atom processor Z3735D (2M Cache, up to 1.83GHz), iBall Slide Tablet will help users manage their PC-related business requirements and also necessitate entertainment simultaneously with much ease. The tablet comes packed with several free licenses, including Microsoft Office and 1TB OneDrive cloud storage for one year. The WQ149 is bundled with magnetic pogo pin keyboard with touch pad and cover, and performs faster with multi-tasking capabilities due to 2GB DDR3 RAM and 32GB built-in storage (expandable up to 64GB). It comes loaded with 5MP
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The company has introduced a health app, termed as ‘Microsoft Health,’ which provides user cloud services, capable of storing and combining health and fitness data. The app is available across all leading platforms—Android, iOS and Windows—via respective app stores. According to the company, the cross-platform Microsoft Health service can collect information from Microsoft’s Band (featured in this issue) as well as other devices.
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The government of India has launched an Android based travel app, Tripgator, to boost tourism. This app will provide travel-related information to tourists in India like hotel charges, hotel availability, air ticket fare rates and key attractions of any tourist place across the country. Equipped with integrated maps and geo-location based discovery details, this app will enable users to plan trips with ease. This noncommercial app offers an appealing user interface and aims to cater to both domestic as well as international travellers.



A laptop when you want it, a tablet when you need it



All-in-one PC with projector and 3D scanner from HP



w



w
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The IT giant, HP, has developed a desktop named ‘Sprout’ that eliminates the use of keyboard and mouse. This new machine by HP will allow users to input their ideas via wide-mat, similar to a giant mouse pad, resting in front of the video monitor, eliminating the use of keyboard and mouse. Using this board, anything sketched or written by a user would be captured by sensors in the mat and anything placed on top of the mat would be photographed or scanned by the overhead camera, transforming anything into digital content. Expected to launch in India soon, the PC will come with apps like Dreamworks Animation, Skype and Evernote pre-installed on it.
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Price: ` 21,999



auto-focus camera with flash and a front 2MP camera for video chatting. The 25.6cm (10.1-inch) screen features IPS WXGA (of resolution 1280×800) technology. Making connectivity simpler to other devices is HDMI port and the built-in 3G SIM slot that enables anywhere, anytime connectivity. Bringing in the new experience, WQ149 lets you do everything you can do on a laptop and more.
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Union Tourism Ministry launches travel app for tourists



iBall Unveils Slide Tablet WQ149
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GizMo ByTes



www.raguvaran.puzl.com The Latest Home And Office Products



Microsoft Fitness-Tracking Band Launched



Putting fitness in your hands



M



icrosoft has finally unveiled its much-awaited fitness-tracking gadget called Microsoft Band. Apart from providing access to ten different sensors to track steps, heart rate and more, the band’s touch screen also supports text, email and Twitter. The device features a built-in UV sensor, which helps in detecting stress levels, sun exposure and a galvanic skin response measurement. Using the in-built GPS, the voice based virtual assistant Cortana will provide driving directions, sports and traffic informa-



Price: ` 12,000



tion, stocks details, weather updates and much more. Microsoft claims that the device can last up to 48 hours up on a single charge. It is compatible with all leading platforms—Android, iOS and Windows. www.efymag.com
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No More Drained Batteries With The Right Portable Charger
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Although not very old, portable chargers have grabbed attention really fast. It is a perfect accessory, whether you are a professional on-the-go or an entertainment freak. But choosing the right one for you, out of the many options available in the market, can be quite a task diksha gupta
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O



ne of the biggest issues that a smartphone user constantly faces is the ever-draining battery of his device. A smartphone is useless without the usage of applications and Internet connectivity, and such extensive usage of the device results in a drained battery. Portable chargers are not just an additional accessory to your gadget but also a necessity these days. These come in all shapes, sizes and configurations, and keep your device fuelled while you are away from a charging point. There are a host of local and branded options available in the market, but we suggest that you make an informed choice while buying one for yourself. So here are a few considerations that you must keep in mind while buying the best portable charger for yourself.



A portable charger charging two devices at the same time
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Evaluate your need to evaluate capacity You will need a portable charger if you carry multiple gadgets or your device’s battery consumption is high. Before



buying one, figure out your device’s battery consumption and the number of times a day you charge it. A battery capacity is expressed in milliamp hours, or mAh. Large



Portable Chargers Available In India



Xiaomi 10,400mAh MI USB Charger Portable Power Bank



ERD 4400mAH BatteryUSB Charger Portable Power Bank



Samsung Portable Power Bank 10,000 mAh



Eveready UC 05 Ultima Mobile Power Portable USB Charger



` 899



` 1000



` 1057



` 320



w



w



w



Sony USB Portable Charger 10,000mAh CP-F10L



Price USP



` 4999 Fast-charging with two USB ports and high output of maximum 3.6A.



Auto-detects device connection and removal. Supports high-voltage input limit. Feedback protection.



Four-hour charging cycle on 5V-1Amp.



LED battery status indicator with torch light on top.



Short-circuit protection



The prices mentioned here are from various e-commerce portals and are subject to change.
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What matters the most in a portable charger? Obviously, its battery! A charger is considered to be good when it has good-quality lithium-ion battery. Experts believe that batteries from companies based in Japan are the best, including those from Panasonic and Sanyo, as these are built-tolast. Products from a good Korean company like Samsung are also considered good with respect to offering high-performance and value-for-money. However, it is not easy to detect which cell is being used in the battery. Thus, one should do some research before investing in a charger. Having said that, one should also remember that nothing lasts forever, and so is the case of a battery. A lithium-ion battery normally lasts for 500 cycle charges on an average. The battery’s capacity gradually goes down, leading to shorter charge cycles.
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If you choose a portable charger that is high on capacity, most likely it will not be available in an easily portable option. The bigger the capacity, chances are that the portable charger is heavier and not-so-portable. So, a monster-size charger may not fit in your bag so easily. Hence, it is advisable that you choose the right capacity instead of being greedy for a higher-capacity charger, if you want to keep it with yourself at all times.



Quality matters
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Capacity or portability



eventually switching it off once the battery is fully-charged. Going for a portable charger fitted with one of these chips is a good idea.
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devices have bigger batteries and these draw more power too. A tablet like an iPad will have a much bigger battery as compared to a smartphone like an iPhone. So, a bit of calculation on how much battery gets exhausted in how many hours will go a long way while choosing a portable charger.



Faster charging



w



w



w



You must have read about the chips that enable fast charging in a device. Some good chargers come fitted with simple integrated chips, or ICs, that ensure safe and speedy charging. These chips are smart enough to recognise the state of the device and then charge it accordingly. When your device’s battery is completely exhausted, you should not charge it with full-force. Instead, you should pre-charge it till a safe level. After that, you can opt for the fast-charging option. The speed of charging will depend on how advanced the chip used in the charger is. A good-quality chip will reduce the voltage when the device’s battery has reached its full capacity,



www.efymag.com



The cable length Although most chargers allow users to use charging cables of their own, checking the length of the cable is a great idea. Check if you are getting a short or reasonablylong cable with the charger. Checking features like LED battery indicator can also prove to be useful, which is truly a welcome feature, particularly for those who tend to be forgetful.  The author is a senior assistant editor at EFY Electronics For You | December 2014
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Five High-End Tablets Available in India www.efytimes.com



1. iPad Air  24.6cm (9.7-inch) retina dis-



16GB iPad Mini 2 Wi-Fi variant is priced at ` 21,900



2. iPad Mini 2



 20.1cm (7.9-inch) LCD display



of 2048x1536px (326ppi) resolution  Apple A7 x64-bit processor, M7 motion co-processor  5MP primary camera, 1.2MP front-facing camera  16GB internal memory  Wi-Fi, 3G (optional)  iOS 8
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play  Apple A7 x64-bit processor, M7 motion co-processor  5MP primary camera, 1.2MP front-facing camera  16GB internal memory  Wi-Fi, 3G (optional)  iOS 8



` 31,900, while Samsung Galaxy Tab S 8.4 is available for ` 43,090. If you are looking to buy a high-end tablet, here are the options that you may consider.
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16GB iPad Air Wi-Fi variant is priced at ` 31,900



These tablets are known for their performance and quality. Apple launched iPad Air 2 and iPad Mini 3 last month—to be available in India soon. Apple iPad Air is priced at



va



i



Pad Air, iPad Mini 2 and Samsung Galaxy Tab S 8.4 and 10.1 are some of the high-end tablets in India.
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Planning to purchase a tablet PC? Look no further! There are tablet PCs available in almost all price segments in India. Even though a number of options are available below ` 20,000, the premium range of tablets is above this price



Galaxy Tab S 8.4 is priced at ` 43,090; Galaxy Tab S 10.5 is priced at ` 44,800



3. Samsung Galaxy Tab S series  26.7cm (10.5-inch) and 21.3cm



(8.4-inch) AMOLED display of 2560x1600px  Octa-core processor (1.9GHz + 1.3GHz quad core); 3GB RAM  8MP primary camera, 2.1MP frontfacing camera  LTE, Wi-Fi, Bluetooth, DLNA, NFC  16GB internal storage; microSD support up to 128GB



w



4. Acer Iconia W4



 20.3cm (8-inch) IPS LCD



5. Huawei Honor X1



w



display of 1280 x 800px



 1.8GHz Intel Atom quad-core



 17.8cm (7-inch) LTPS display of



1200x1920px



w



processor; 2GB RAM  5MP primary camera, 2MP front-facing camera  Wi-Fi, Bluetooth  32GB or 64GB internal memory; microSD card support  Windows 8.1, Office Home and Student 2013 edition



 1.6GHz quad-core processor;



2GB RAM



 13MP primary camera, 5MP front16GB variant is priced at ` 24,999; 64GB variant is priced at ` 26,999



facing camera



 3G, Wi-Fi, Bluetooth  16GB internal memory; microSD



support up to 32GB



 Android v4.2 (Jelly Bean)



Priced at ` 19,999



The prices mentioned here are from various e-commerce portals and are subject to change.
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Using these ultra-fast charging batteries, cars can be charged in just a matter of minutes (Courtesy: http://www.overclock3d.net)



US, in 2011. The technology has not been widely adopted anywhere in the world, but experts believe it can lead to a spurt in broadband connectivity in developing nations like India.



va



Microsoft India has plans to provide free last-mile Internet connectivity across India. It has proposed to use ‘white space,’ which is the unused spectrum between two TV channels, for this purpose. Bhaskar Pramanik, chairman, Microsoft India, said, “Wi-Fi has a range of only about 100 metres, whereas the 200-300MHz spectrum band available in the white space can reach up to 10km. This spectrum belongs mainly to Doordarshan and the government, and is not used at all. We have sought clearance for a pilot project in two districts.” He added, “The challenge is the lack of digital infrastructure across India. This initiative addresses this challenge in a cost-effective manner and creates an eco-system that will benefit everyone, including manufacturers of routers and other technology devices, and other technology companies, besides Microsoft.” If successful, the project can be quickly rolled out across the country and could give a boost to PM Modi’s Digital India initiative, which proposes to use technology to deliver governance to every citizen of India, even in remote areas. The Digital India project aims to make all citizens digitally-empowered by providing broadband connectivity by connecting 250,000 Gram Panchayats via optic fibre cables. Microsoft’s initiative gives a push to Prime Minister’s slogan of ‘IT + IT = IT,’ which is Indian talent plus information technology equals India tomorrow and to the ‘Make in India’ campaign by encouraging the manufacture of equipment locally. Microsoft had conducted widespread field trials on white space based Internet connectivity in Cambridge,
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Microsoft India to provide free Internet using ‘white space’



w
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w
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Battery that lasts 20 years
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A team of engineers at Nanyang Technology University (NTU) has developed a battery that can be charged from 0 to 70 per cent within two minutes. This new innovation also hopes to save the pain of changing a battery every 4-5 years. These new batteries are designed to be energy-saving and these last for 20 years. Researchers have used titanium dioxide, which is used in sunscreen lotions. Titanium dioxide lasts longer as compared to traditional graphite anode in batteries. Researchers claim that these batteries will last for 10,000 charging cycles, whereas regular batteries last for only 500 charging cycles. Since these batteries have a much faster charging time, these can be used in electric vehicles too. A large prototype of this battery is currently being developed.



Keyboard software that can read emotions Emotion is the only thing that differentiates humans from machines. Researchers at Islamic University of Technology have built a system intelligent enough to predict human emotions. They have designed a keyboard that reads your emotions using your keyboard usage. The software records your keyboard strokes and text to analyse what you were thinking while typing. The software collects data input from the keyboard. The Java based module of the software collects fixedtext attributes, while C# based programs collect free text. The inventors integrated various models such as ISEAR, algebraic model with Jaccard to analyse the text input pattern. They tested the software using a group of volunteers, who typed phrases displayed on the screen. The software recorded and analysed the data to predict the emotional state of people when they typed those phrases. The test results showed 80 per cent accuracy in identifying their emotions. www.efymag.com
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www.raguvaran.puzl.com Researchers are trying to implement this system in chat applications, where users can send and receive real-time emoticons instead of digital ones. This will lead to a natural way of digital communication.



Future computers will feature DNA based circuits
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The size of a computer chip has become smaller with the development in technology. Computer researchers are constantly trying to reduce the size of computing devices. Prof. Danny Porath and his team from Hebrew University of Jerusalem are working on molecular electronics, which include advanced forms of circuits. The team is trying to demonstrate the flow of electric current through DNA molecules. Dr Porath thinks that they can fabricate electronic components using molecules and solve the miniaturisation challenge. They believe that DNA has the ability to assemble into complex miniature circuits.
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w
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Prof. Danny Porath at Hebrew University’s Institute of Chemistry and Centre for Nanoscience and Nanotechnology (Courtesy: http://phys.org)
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As of now, they have successfully demonstrated measurements of electricity flowing through molecules of Gquadruplex DNA strands. These results can help them build programmable circuits based on DNA.



Electronics nose to help identify tailor-made treatment for asthma An electronic Nose (e-Nose) is now being used to categorise asthma into different phenotypes using breath profile tests. This allows a customised treatment, which is typically difficult with patients, especially children. A research presented at the European Respiratory Society (ERS) revealed that exhaled-breath analysis by an electronic nose can be useful in understanding the differences between individuals with asthma, which could ultimately help identify sub-groups of the condition. This can help doctors provide more tailored treatment for each individual. The research was conducted on 106 children suffering from asthma or ‘wheeze,’ where e-Nose was used to analyse their exhaled-breath profile to detect the exhaled volatile compounds. The result showed five different asthma subgroups where each cluster contained patients with similar www.efymag.com



breath profiles. While comparing the clinical characteristics of these groups, they differed in age and asthma symptoms. The same electronic nose that can help identify asthma subtypes is now being used for research in cancer detection, the positive result of which can result in an early cure of the disease in patients. e-Nose was used to examine 252 lung cancer patients, 223 patients with different lung diseases, 265 non-smokers, 210 smokers and healthy volunteers. Researchers found that the electronic nose correctly identified 128 cancer patients and misdiagnosed only five people who did not have cancer, amongst the group of non-smokers. While in a group of smokers, it identified 114 people as having the disease and misdiagnosed five.



IR device to find veins



The vein visualisation device being used (Courtesy: http://techcrunch.com)



The infra-red vein visualisation device works by moving the source over de-oxygenated haemoglobin in the body. The IR light is absorbed by the haemoglobin and veins become visible. The device is safe to use unless you stare directly at it.



A headset to help the visually-impaired



Microsoft is about to launch a headset that can change the world for the visually-impaired. The company is testing the device that has been developed in financial collaboration with the UK charity Guide Dogs. The device uses 3D soundscape technology as audio cues
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The most difficult part of drawing blood from veins is finding the right vein. But now that is a matter of the past. A new IR device, developed by scientists, finds veins that become visible through a fluorescent-green light, and it makes it easier to find the exact spot on the arm to take blood out. This device is being used by Australian Red Cross and is expected to help reduce anxiety among patients and blood donors. The blood service said that they are going to experiment the device on 300 first-timers and 600 returning blood donors, between the ages of 18 and 30.



technology nEWS



pu zl .c om



www.raguvaran.puzl.com



www.efymag.com



Electronics For You | December 2014



21



technology nEWS



www.raguvaran.puzl.com



Researcher Rajesh Rao, left, plays a computer game with his mind, while researcher Andrea Stocco, right, wears a magnetic stimulation coil over the left motor cortex region of his brain (Courtesy: http://www.nbcnews.com)



The six-member research team led by Rajesh Rao, a scientist of Indian origin, has successfully transmitted signals from one brain to control motions of another person, over the Internet using signals. Everything happened within fractions of a second. This is believed to be the closest thing to telepathy. Rao was joined by Andrea Stocco in the research and they did the research in collaboration with UW Institute for Learning & Brain Sciences, Computer Science & Engineering and Department of Psychology. The team took help from an electroencephalography (EEG) machine and studied Rao’s brain when he was gazing at a computer screen and playing a simple video game with just his mind and no hand movement. In a different lab, Stocco was sitting with a transcranial magnetic stimulation coil placed on his left motor cortex to control his hand movement. Whenever Rao imagined that he was hitting the ‘fire’ button in his game, Stocco automatically moved his right index finger to fire. Scientists are now exploring opportunities on how brain waves can be influenced in case of alertness and sleepiness. For the last one year, the team has been working on developing the new system and has recently received US$ 1 million W.M. Keck Foundation grant from University
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Grabit Inc., a start-up, has developed a concept robot that can pick up things using electro-adhesion power. This new concept is based on electrostatic attraction. The gripper, which is made of flexible materials with electrostatic properties, on Grabit holds things while lifting them. It can adjust its shape according to the object. Grabit is based on the research done by SRI International. The same concept is being used in the industry for handling electronic components, but with gripper technology, it can be used for multiple products and materials. The gripper technology plays a key role in the Grabit model. The flexibility of the gripper makes it very gentle and perfect in handling delicate materials. The gripper is very energy-efficient, which makes it economical-to-use as compared to electromagnetic robot hands. Grabit Inc. aims to revolutionise the industry with their disruptive technology. The founders claim that Grabit can be used in manufacturing solar cells and micro-PCBs.
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A telepathic system that establishes direct connection between brains over the Internet A scientific study on direct transmission of signals has led to a successful replication of a direct brain-to-brain connection between multiple pairs of people.



of Washington. This technology can be used for ‘brain tutoring’ in the future for transferring knowledge directly from a teacher’s brain to a student.
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An electro-adhesive robotic hand that can make solar cells
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and guides users. The headset needs a smartphone to function and Bluetooth and Wi-Fi to receive information. It is compatible with Windows phone, and the phone app is gesture based, easyto-use by any visually-impaired person. Microsoft employee, Jennifer Warnick, tried it out blindfolded and the headset worked perfectly in guiding her using only sounds. The headset uses an orientation and navigation system that helps users stay on course.



Here’s an app to monitor suicidal plans A service has been launched by suicide prevention charity Samaritans that can spot people who are likely to be planning to end their own lives. The service has been named Samaritans Radar and can be used by Twitter users as of now. This service allows monitoring friends’ tweets that show signs that they are struggling with their lives. An algorithm is used in this app that detects keywords and phrases like ‘hate myself,’ ‘tired of being alone,’ ‘depressed,’ ‘help me,’ ‘need someone to talk to,’ etc. The service alerts a user so that he or she can reach out to the friend in need and offer help. Twitter’s API has been used in developing this app and third-party applications are also allowed to get integrated with this service. The charity organisation plans to get more updates to this app when more data becomes available. This service can make online space a better place for vulnerable people, as told by Joe Ferns, executive director of policy, research and development at Samaritans.



Check efytimes.com for more news, daily 22
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little-known



Interesting Facts Some interesting incidents, memorable events and little-known facts from the lives of scientists...



Intel was founded by Robert Noyce, along with Gordon Moore and Andrew Grove. The headquarters building is named ‘Robert Noyce Building.’ While presently almost every PC has at least one Intel chip, Noyce thought ‘it seemed ridiculous’ to build a home computer. Noyce later recalled, “Long before Apple, one of our engineers came to me with the suggestion that Intel ought to build a computer for the home. And I asked him, ‘What the heck would anyone want a computer for in his home?’”



Black-market radio



Flight path of bees



When Alan Turing was around the age of seven, the family went on a picnic in Ullapool, Scotland. Thrilled at the honeybees all around, Alan got a brilliant idea of getting honey for their afternoon tea. He intently watched a few bees, plotted their flight paths and calculated the position of the hive. Soon he reached the spot and presented a treat for the family. Turing is said to have learnt reading Remains of the moth found in the group’s log book at the Smithsonian only in three weeks, at Institution’s National Museum of American History in Washington, DC, a very early age. USA (Courtesy: Wikipedia) Alan Turing is regarded as the father of modern com‘bug’ and ‘debug’ for computer errors puter science and the father of artificial and how to fix them. Hopper led the intelligence. team that invented COBOL (common business-oriented language), the first Saintly scientist user-friendly business computer software program. In May 1901, a scientist was adding finishing touches for his lecture at the Silicon transistors? Royal Society, London. A telegram from Impossible! an industrialist seeking an immediate meeting disturbed him as he had no On May 10, 1954, at the Institute of Ratime to meet anyone, even a multimildio Engineers (IRE) National Conferlionaire. He declined the invitation and ence on airborne electronics in Dayton, received a counter reply from the indusOhio, there was a serious discussion trialist informing the scientist that he and the speakers were of the general was coming down to London himself. opinion that the silicon transistor was As the scientist was about to leave a long way off or probably impossible. for the lecture, there came Major SteTaking out those tiny little devices phen Flood Page, the managing director from his coat pocket, Teal announced, of the Marconi’s Wireless and Telegraph “Contrary to what my colleagues have Company, carrying a handful of papers. told you about the bleak prospects for The scientist later recalled his conversilicon transistors, I happen to have a sation with Page, “He made an earnest refew of them here in my pocket.” Gorquest not to divulge all valuable research don Teal and his team created the first



.ra gu



va



During World War II, the radios used by the forces were heavy and erratic, and not designed for jungle warfare. Kilby wanted to improve the situation and travelled to Kolkata, India, for a truckload of black-market radio parts. Soon, he succeeded in building smaller, more reliable radios for the troops. His invention of integrated circuit stems from this attitude, “If something does not meet your requirements, rebuild.”



commercial silicon transistor by April 14, 1954.
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Intel Inside



The remains of the moth can be found in the group’s log book at the Smithsonian Institution’s National Museum of American History in Washington, DC, USA. She is credited with the terms
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Krishna Murty Kommajosyula
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First actual bug
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w



While she was working on a Mark II Computer at a US Navy research lab in Dahlgren, Virginia, in 1947, a computer problem baffled Grace Murray Hopper and her team. When they opened the machine, they found a moth inside, stuck in a relay. Removing the offending creature, she remarked that they were ‘debugging’ the system. Hopper pasted the creature into her log book and noted, “First actual case of a bug being found!” 24
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Pinging



Double Nobel John Bardeen, Walter H. Brattain and William Shockley were awarded the Nobel Prize in Physics in 1956, for ‘investigations on semiconductors and the discovery of the transistor effect.’ The Nobel ceremony took place in Sweden on the evening of Monday, December 10. John Bardeen did not want to disturb the studies of his two sons at Harvard. So he brought his third (only other) son to the Nobel ceremony. King Gustav chided Bardeen for leaving his family behind on such an important occasion. With profound confidence, he assured the King that the next time he would bring all his children, as if he would bring them for the next-time dinner. In 1972, Bardeen was awarded the Nobel again, along with L.N. Cooper and J.R. Schrieffer, for the successful explanation of superconductivity. And, he did bring all his children to that Nobel ceremony. John Bardeen is the only person in history to have received two Nobel Prizes in physics.
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‘Ping’ was written by Mike Muuss in December 1983. From his home page, “I’m the architect of BRL-CAD, a substantial third-generation CSG solid modeling system, available free of charge, which you probably have never heard of, and the author of ping, ttcp and assorted other network goodies. Ping is a little thousand-line hack that I wrote, which practically everyone seems to know about. It’s included in every copy of UNIX and Windows, putting it into nearly every computer on the planet. “ Sadly, Mike was killed in an automobile accident on November 20, 2000. His home page is still available, a testament to his intellect and indomitable spirit.



done is that significant.” Commenting on the home page in the Internet, Tim Berner said, “They may call it a home page, but it’s more like the gnome in somebody’s front yard than the home itself.”



Home of World Wide Web
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w
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His parents taught him to use mathematics everywhere, even at the dining table. Out of habit, he played with imaginary numbers even while eating. As a hobby, he built a computer with TTL gates and M6800 processor and an old television while still studying at the Queen’s College at the Oxford University, England. To solve the problem of sharing information at Large Hadron Collider at CERN, he created the World Wide Web. He did this single-handedly, unlike most other scientists. And he did not patent it. The man behind this information explosion is Tim Berners-Lee. Eric Schmidt, CEO, Novell, commented in the New York Times, “If this were a traditional science, Berners-Lee would win a Nobel Prize. What he has 26
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oscillator to record heart sounds in the late 1950s. On powering up the circuit, he observed that it was giving a steady electrical pulse of 1.8 millisecond followed by a 1-second interval. A mistake somewhere! Recalling the incident, Greatbatch said, “The oscillator required a 10,000-ohm resistor at the transistor base. I reached into my resistor box for one, but I misread the colour coding and got a 1-megaohm resistor by mistake.” He was about to desolder it, but he waited for a moment. These pulses and the device could regulate the heartbeat. After two years of refinement and re-refinement, he built the first successful implantable pacemaker. A deeply religious man, he believed “It was no accident. The Lord was working through me.” Until then, these devices were the size of a television and as complicated those days. A Canadian, John Hopps invented the first cardiac pacemaker.
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results in today’s lecture.” “There is money in it—let me take out [a] patent for you. You do not know what money you are throwing away,” said Page. Of course, “I will only take half share in the profit—I will finance it,” he said. This multimillionaire was pleading like a beggar. The scientist refused the offer and delivered his lecture at the Royal Society. This gentleman was Jagdish Chandra Bose!
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Dr X



There was this popular TV quiz show in 1957, ‘I’ve Got a Secret,’ wherein audience were challenged to recognise a celebrity known as ‘Dr X’ with a few clues. One of the celebrity panelists, Bill Cullen, asked ‘Dr X’ if he had invented some kind of machine that might be painful when used. The mysterious doctor replied, “Yes, sometimes it’s most painful.” Later the identity of ‘Dr X’ was revealed as Philo Farnsworth, the father of electronic television. Then the programme anchor confessed, “We’d all be out of work if it weren’t for you.”



Hearty mistake Wilson Greatbatch was building an



Maser revelation On the early morning of April 26, 1951, Charles Townes, a microwave physicist, was walking his way to a conference in Washington, DC, with an unsolved problem in his mind. For a moment, he felt like sitting on the Franklin park bench, where ideas were pouring down on him. He pulled an envelope out of his jacket—the only piece of paper available with him then—and started jotting down the calculations. The result was the MASER (microwave amplification by stimulated emission), which amplifies microwaves to produce an intense beam and the development of LASER (light amplification by stimulated emission). Writing parallels between religion and science, later on, the physicist Charles Townes wrote, “There is a tremendous emotional experience (in scientific discovery) which I think is similar to what some people would normally describe as a religious experience, a revelation.”  The author has written six science books published by Pustak Mahal, New Delhi, and an engineering book by Industrial Press, New York. He has contributed several articles to EFY in the past as well www.efymag.com
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Exploding Electronic Devices
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e often hear about battery explosions in laptops, mobile phones and other electronic gadgets. Having such gadgets with or around us might imply playing with a bomb waiting to explode. Highlighting the occurrence of such blasts in electronic devices does not undermine their importance or use. It only makes people aware about such possibilities and the precautions that might be required to avoid such mishaps. It is important to understand the reasons behind these blasts in order to minimise damage. Electronic devices do not generally blast, but they may if we do not handle them properly.



a laptop to explode is some sort of fault with the battery. To understand what could be the fault, we need to understand how the lithium-ion battery works. There are different types of batteries, of which the popular rechargeable ones are either acid based or lithium-ion batteries. We may find acid based batteries in vehicles.



Laptop explosion



aptop
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L In a laptop, the part that is most prone to an explosion is its battery. The smallest part of a battery is a cell. There are minimum three cells in a laptop battery and this number can go up to 12. The more the cells, the more backup for the laptop. More cells could also mean more time for a full charge. The explosion of laptop batteries will cause more damage as these contain more than one cell. If one cell is overheated and explodes, it will trigger a sequence of blasts, where each subsequent explosion would be more dangerous. The main reasons responsible for a laptop explosion are: 1. The most important reason for
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built-in mechanisms to disconnect from the device and adjacent cells in case of over-charging or other such issues. However, a faulty laptop battery would not provide such mechanisms to protect the cells; these are missing one or more such precautionary mechanisms. 2. Another reason why a laptop battery may explode is mishandling. For instance, dropping it disturbs the alignment of the electrodes. This, in turn, changes the alignment of electrons in the cells, which may create overheating—a common reason for batteries to explode. 3. The atmosphere where the laptop is being used can also cause an explosion. For example, humidity may cause a short circuit, which, in turn, results in overheating and hence, explosion. Precautions Just like exploding pressure cookers, laptop batteries can also be dangerous. Our safety depends on how we use them. The only mantra to stay safe is to handle the electronic device with care. Precautions can be taken to make the use of laptops safe. 1. The obvious precaution for the prevention of a laptop-battery explosion is its proper maintenance. People tend to neglect batteries as these look low-maintenance and they assume these carry safe measures of voltage. But since their design is complicated,
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Life without electronic devices, like mobile phones, computers, laptops, tablets and video games, has become unimaginable, and now the use of electronics is expanding to several other fields, namely, automobiles, space and under-water vehicles. We have been hearing about incidents involving electronic devices encountering blasts. Let us discuss the various types of explosions, their causes and precautions



ion



explos



The lithium-ion batteries are more compact and have one electrode and one anode, with suspended electrons in the form of liquid. When using the laptop on battery, electrons flow from the negative side of cells to the positive side (contact points), thereby providing power to it. Similarly, when charging the battery, electrons are sent back to the electrode points to prepare the battery for consumption. Plenty of factors come into play here—over-charging, over-discharging and unwanted carbon build-up, among others. Even though a lithium battery looks simple from outside, it has



www.efymag.com



w



w



w



.ra gu



va



ra n.



pu zl .c om



www.raguvaran.puzl.com



www.raguvaran.puzl.com



w



w



w



Mobile phones are treated like playthings these days; however, these flashy gadgets can also prove dangerous if not handled with care. Sometimes, the blast happens to be so bad that the victim ends up with severe disfigurement to the body or even dies. Mobile phones explode either due to being used while being charged or call bombing. Charging puts pressure on the motherboard of the phone and using it while charging increases this pressure manifold. This causes the cheap electronic components in some mobiles to explode. Call bombing refers to calls or missed calls received from some international numbers. If one receives or calls these numbers back, and the call exceeds a certain amount of time, the phone blasts. There are bugs, or malware, found in some Android 30
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Mobile phone after explosion



based smartphones that can also cause an explosion by exerting extra pressure on the motherboard during charging. Precautions 1. Buy a branded phone as far as possible. Ensure that the phone has a proper IMEI number (a code that identifies each phone). Check that the number on the phone corresponds to that on the box and receipt. 2. It is considered wise to check the accessories such as earphones, battery and charger. Make sure the battery description, such as voltage value, matches that of the charger to avoid over-charging, which sometimes leads to an explosion of the handset. 3. Avoid using the phone while the battery is being charged. If you need to receive a call during this time, disconnect the phone from the charger before connecting the call. Ensure that it is not over-charged by removing the electric supply when the battery is fully-charged. 4. If the battery seems to have swollen, replace it immediately. 5. Since anti-virus software for mobile phones are not as effective, it is harmful to surf the Internet or download anything on mobile phones. 6. Avoid using public or unsecured Wi-Fi connections. A hacker could access the mobile device through an unsecured port. 7. Make sure that Bluetooth connectivity is not switched-on in public places, as it can be used to send malicious files that may corrupt the operating system.
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Mobile phone explosion



8. In case of a drenched phone, switch it off and dismantle it by removing the battery, SIM card and memory cards. Dry each component thoroughly, but gently, with a towel until the phone is dry. Never use a hair dryer to dry the phone. This may cause important parts to melt, while forcing water further into the phone.
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simple negligence, like dropping it, can trigger an explosion. 2. Do not keep a laptop pluggedin all the time. Though not an issue most of the times, it is best not to do it. To avoid the dangers of forgetting or leaving the laptop on without use for a long time, setting-up a hibernation time in a laptop is suggested so that it auto shuts down. When not using a laptop for a longer time, always remove the battery and store it in a dry place. 3. Using a power stabiliser between the laptop plug and mains is recommended. This way, at most the fuse will get damaged and the laptop will disconnect from the mains if a higher voltage burst comes along. 4. Older batteries tend to take in more power and can overheat in no time. Using an old and exhausted battery can be dangerous. Always replace a considerably old battery. Alternately, you can remove the battery and run the laptop on direct power supply. The health of a laptop battery can be checked with an easily available feature in software like Windows 7 and the use of battery-health checker or battery-maintenance software.



Although television electronics is robust and well-tested for many years for its safety, but still, with the expansion in sophisticated electronics in newly-manufactured television sets, incidents of televisions-on-fire are occasionally being reported. However, television fires are not a new problem and the US consumer product safety commission has been keeping track of TV fires since as far back as 1992. In that year itself, there were 1400 television fires in the US, leading to the death of 20 people, with 120 injured. If fire is not controlled at the TV level, it can spread to the whole house. Televisions should never shut-off by themselves. There is an internal circuit breaker that gets activated as a safety precaution when a component is not functioning properly. In the event of a malfunction, we do not simply turn-off and then turn the television back on. If it shuts down or makes a popping sound, there could be some severe malfunction. A loud pop, followed by the set going black, is typical of a TV showing the first sign of component failure. Precautions 1. If the television shuts itself off (with or without a pop), the first thing to do is unplug the power cord. 2. The next step is to call the manufacturer’s customer service number and report the issue. 3. In case the television catches fire, put the fire out after unplugging it. 
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The author is a professor at Department of Physics, Sant Longowal Institute of Engineering & Technology, Sangrur, Punjab www.efymag.com



w



w



w



.ra gu



va



ra n.



pu zl .c om



www.raguvaran.puzl.com



www.raguvaran.puzl.com



HEALTHCARE



How to Reduce Mobile Phone Tower Radiation Dr Rajiv Kumar Singh
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Fig. 1: Electromagnetic spectrum indicating radiation zones



eye cancer, salivary gland tumours, testicular cancer and leukaemia. Several surveys have found a variety of self-reported symptoms for people who live Exceedance zone close to base stations. Collectively, they have not provided evidence Occupational zone of a relationship, but Compliance zone they have had sufficient limitations to leave the question unresolved. Fig. 2: Markings of different zones around a base transceiver antenna International commisresearch into the long-term, heavy use sion on non-ionising radiation protecof mobile phones/wireless technolotion (ICNIRP) study has concluded gies needs to be conducted. that exposure levels due to mobile There is need for not only controlphone base stations are generally ling the haphazard installation of towaround one-ten-thousandth of the ers but also undertaking systematic guideline levels. Moreover, WHO has study for measurement of radiation classified mobile phone radiation on levels in some selected high-populathe International Agency for Research tion-density urban areas to ensure that on Cancer (IARC) scale into Group power density levels are well below 2B—possibly carcinogenic to humans. prescribed threshold limits. The results This means that there could be some need to be made available for public risk of carcinogenicity, so additional
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ireless telecommunication systems use a large number of mobile phone towers in order to provide telecom facilities to their subscribers spread across different geographical locations. These towers employ multiple antennae that radiate electromagnetic waves. There is a strong perception relating to the existence of a high level of electromagnetic radiation in the vicinity of these towers, which may cause adverse biological effects. In the absence of suitable policy directives for these tower installations, monitoring, effective control and execution at all levels by governmental bodies, such mushrooming of mobile phone towers could create a sense of panic amongst general public. As the mobile phone base and various wireless technologies (such as WiMAX, WiBro, iBurst, EV-DO Advanced, LTE-Advanced, etc) are rapidly expanding and evolving, the requirement for such towers will also grow. It is therefore high time that a strict regulatory regime is established, as early as possible, to avoid possible fallout. According to World Health Organisation (WHO), INTERPHONE (a 13-country coordinated case-control study), independent expert group on mobile phones (IEGMP) and scientific committee on emerging and newlyidentified health risks (SCENIHR) study researches, it has been found that electromagnetic radiation can contribute to health deficiency, including an increased risk of brain tumours,
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Enormous installation of mobile phone towers in thickly-populated areas of many cities throughout the world has raised health concerns due to the existence of high-level electromagnetic radiation in the vicinity of these towers. Let us learn the techniques to reduce these radiations
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Electromagnetic radiation and standards



Reference Levels set by ICNIRP Type of exposure



Frequency range (f in MHz)



E-field strength (V/m)



H-field strength (A/m)



Equivalent plane wave power density (W/m2)



General public



400-2000 2000-300,000



1.375f1/2 61



0.0037f1/2 0.16



f/200 10



Occupational



400-2000 2000-300,000



3f1/2 137



0.008f1/2 0.36



f/40 50



After examining the problems arising from Compliance Distances from non-ionising radiations, Base-Station Antenna ICNIRP has developed international guideType of Frequency range Compliance distance exposure (f in MHz) (metre) lines on exposure limits. These reference limits General 400-2000 6.38(eirp/f)1/2 ≈ 8.16(erp/f)1/2 public 2000-300,000 0.143(eirp)1/2 ≈ 0.184(erp)1/2 are tabulated in Table Occupational 400-2000 2.92(eirp/f)1/2 ≈ 3.74(erp/f)1/2 I for the frequencies of 2000-300,000 0.0638(eirp)1/2 ≈ 0.0184(erp)1/2 interest. Here, ‘occupational’ refers to operational and maintenance staff. radio waves, microwaves, infra-red, Thus, the reference levels for genvisible light and near ultraviolet are eral public and occupational exposure all examples of non-ionising radiation. to time-varying electric, magnetic and Here, it is noteworthy that static fields electromagnetic fields can be easily do not radiate and the light from the found for GSM, UMTS, CDMA and Sun is also largely composed of nonWiMAX from Table I. It is noteworthy ionising radiation, with notable excepthat these communication systems are tion of some ultraviolet rays. strongly time-dependent, so it is reOn the other hand, ionising raquired to take average of the measured diation has enough energy to remove quantity over a defined period and tightly-bound electrons from atoms measurements should be made durand thus creating ions. High-frequency ing time of peak-usage. For example, ultraviolet rays, X-rays, gamma rays ICNIRP reference (i.e., field) limits are and cosmic rays are examples of ionisto be averaged over any six-minute ing radiation and have enough high period below 10GHz and over a 68/ energy to strip-off electrons or even (1000f)1.05-minute period for frequenbreak-up the nucleus of atoms and thereby releasing huge amount of encies exceeding 10GHz (where f is the ergy, which may disrupt the chemical frequency in MHz). bond and ultimately result in ionisaIn any particular exposure situation in the human body. tion, measured or calculated values Exposure to very high levels of RF of any of these quantities can be comradiation can be harmful due to the pared with the appropriate reference ability of RF energy to rapidly heat biolevel. Compliance with the reference logical tissues. Adverse effects (tissue level will ensure compliance with reldamage) in humans could occur durevant quantities like current density ing exposure to high-RF levels because (electric/magnetic field intensity), speof the body’s inability to cope with or cific absorption rate (SAR) and power dissipate excessive heat that could be density. If the measured or calculated generated. The eyes, kneecaps and value exceeds the reference level, it is testes are particularly vulnerable to RF necessary to test compliance with the heating because of the relative lack of relevant field quantity and to deterblood flow in these organs to dissipate mine whether additional protective excessive heat. measures are necessary.
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Electromagnetic radiation is a form of energy, exhibiting wave-like behaviour as it travels through space. It has both  electric  and  magnetic field  components, which oscillate in phase perpendicular to each other and perpendicular to the direction of energy propagation. Fig. 1 shows the different forms of electromagnetic energy in the entire spectrum of electromagnetic radiation, with the range of frequencies, sources, their energies and effects. When referring to biological radiation exposures, electromagnetic radiation is divided into two types: ionising and non-ionising. Because the human body is composed of about 60 per cent water, ionising and non-ionising radiations refer to whether the RF energy is high enough to break chemical bonds of water (ionising) or not (nonionising). Technically, all radiation and fields of the electromagnetic spectrum that do not normally have sufficient energy to produce ionisation in matter, characterised by energy per photon less than about 12 electron volts (eV), wavelengths greater than 100 nanometres (nm) and frequencies lower than 3×1015Hz, is termed as non-ionising radiation. Clearly, radiation that has enough energy to move atoms in a molecule around or cause them to vibrate or pump an electron to a higher energy state, but not enough to remove electrons, is termed as non-ionising radiation. Extremely-low frequency (ELF)



Table I
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education and scrutiny. Further, it is better to take preventive measures and even try to mitigate radiation levels to provide greater protection to general public and workers. In India, the present threshold limits prescribed by the government are considered to be rather too generous (one of the highest in the world), and hence there is a need to review and remedy the situation and not wait until it becomes the subject matter of a public-interest petition in light of possible environmental adverse effects.
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Reactive near field



not the transmitter itself. The transmitting antenna is the main source that determines electromagnetic field distribution in the vicinity of a transmitting station. λ So, it is required to 3λ 2D /λ consider the appropriate region of the field of an antenna. The space surrounding an antenna is generally subdivided into four regions: reactive near field, reactive-radiating near field, radiating (Fresnel) near field and radiating far field. Radial distance of the reactive near field is 0.62(D3/λ)1/2, where D is the largest dimension of the antenna and λ is the wavelength (to be valid, D must be large compared to the wavelength). Radial limit of the radiating near field is 2D2/λ. The field region beyond radiating near field (distance ≥ 2D2/λ) is radiating far field, where the field pattern is essentially independent of the distance from the antenna. Thus, assessment of exposure level in any field region for mobile phone frequency bands of interest can be easily done. For assessment of the exposure level, it is required to measure field quantities such as electric field intensity (E), magnetic field intensity (H) and specific absorption rate (SAR). Selection of the field quantity to be measured depends on where (near or far field region) the observer is and on the field impedance. In the reactive near field, it is required to measure both E and H components or evaluate SAR. Determining SAR instead of field measurement is preferable at positions located very close to the antenna. In reactive radiating near field, if no information on the field impedance is available, it is suggested to measure both E and H fields. If information on field impedance is available, it is possible to measure only one field component. If E/H>120π (high-impedance EMF), measurement of component



Radiating (Fresnel) near field Radiating far field



Fig. 3: Radiation field-regions of an antenna
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Based on the reference levels set by ICNIRP, compliance distances from base-station antenna have been calculated with the help of equivalent isotropically-radiated power in the direction of maximum antenna gain (eirp, in watts) (Table II). The eirp is the product of the power supplied to the antenna and the maximum antenna gain relative to an isotropic antenna. It should always be assured that for distances greater than the compliance distance, the radiation level is under the limit. Thus, three types of exposure zones have been identified: 1. Compliance zone (potential exposure to EMF is below applicable limits) 2. Occupational zone (potential exposure to EMF is below the limits for occupational exposure, but exceeds the limits for general public exposure) 3. Exceedance zone (potential exposure to EMF exceeds the limits for both, occupational and general public exposure) It should always be ensured that for distances greater than the compliance distance, the radiation level is under the limit. It means that if a lower amount of data concerning a radiating source is available, then the higher overestimation of compliance distances is required.
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Assessment of exposure levels The real source of electromagnetic radiation is the transmitting antenna and 36
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In most cases, a typical transmitting station contains many transmitting systems operating on many frequencies. In this scenario, all operating frequencies must be considered in a weighted sum, where each individual source is pre-rated according to the limit applicable to its frequency. For simultaneous exposure to fields at different frequencies of our interest (GSM, CDMA, 3G, WiMAX, etc), the compliance with exposure limits is evaluated as: 2 2 1MHz 300GHz
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where, Ei is the electric field strength www.efymag.com
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Fig. 4: Measurement points for spatial averaging



related to the power density and square of the electric field strength/ magnetic field strength. So, reduction in transmitter power would result in reduction of radiation level. But, this method also leads to reduction of the coverage area. 2. Increase in antenna height. The power density at any observation point is the function of antenna height. If the antenna height is increased, then the power density/field strength at the observation point is reduced due to an increase in the distance to the



point of observation. The reduction of radiation level is even greater because at the same time elevation angles to the considered area are moved to another part of the vertical radiation pattern of the antenna. 3. Decrease in VRP downtilt. The vertical radiation pattern (VRP) of an antenna is very important for performance improvement. All energy radiated above the horizontal plane is lost, and this loss can be managed by reducing the VRP and downtilting the beam. The main beam is tilted downward in
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If the electromagnetic radiation level in any area accessible to people is higher than prescribed limits, it is strongly required to take necessary action to reduce the radiation level. To achieve the required reduction of radiation level, several mitigation techniques may be applied, either individually or simultaneously. 1. Transmitter power reduction. The transmitter power is directly
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at frequency i, El,i is the reference limit at frequency i, c = 610/f (f in MHz) for occupational exposure and (87/f)1/2 for general-public exposure. Assessment of exposure levels can be done either by measurement or by numerical calculations or by electromagnetic software simulations. All these methods have almost similar level of uncertainty and accuracy, depending on the method and equipment or software used.
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Access to Authorised Personnel Only



Non-Ionizing Radiation Beyond This Point RF Fields Exist That Exceed The Limits For Human Exposure
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Do Not Touch Tower!



Fig. 5: Signage for placement at mobile phone tower site



tion pattern is responsible for radiation to the area in the proximity of the antenna. So, changes can be done in VRP by introducing changes in the feeding arrangement (changing cable length). So, an optimisation of VRP will result in reduction in radiation level. 6. Changes in HRP. HRP is a function of azimuth angle, representing distribution of energy in a horizontal plane. It is possible to reduce the radiation level by using an antenna with a narrower horizontal beam. A narrower horizontal beam (means higher antenna gain) accompanied with lower transmitter power will result in lower radiation level without the loss of coverage area. 7. Multiple methods applied simultaneously. All methods described above are independent and can be applied either individually or in combination to achieve the required decrease in radiation level.
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Non-IoniSing Radiation
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order to limit the coverage area, which also increases the possibility of frequency re-use. Moreover, the radiation level also increases in the proximity of antenna. So, it is advised to decrease VRP downtilt in order to reduce the radiation level. The downtilt of the main beam can be achieved by either mechanically or electrically-operated motor mechanism. 4. Increase in antenna gain. Gain of an antenna is a key performance figure that combines the antenna’s directivity and electrical efficiency (G=ηD(θ,φ)). It specifies how well the antenna converts input power into electromagnetic waves headed in a specified direction and to limit the radiation in other directions. So, it is possible to limit the radiation level in the area accessible to the people with the control of the directivity (ultimately gain) of the antenna. Again, the directivity of the antenna is related to horizontal radiation pattern (HRP) and vertical radiation pattern (VRP). In order to protect people against radiation, HRP of the antenna can be altered but it will always affect the coverage area. On the other hand, VRP determines radiation as a function of distance to the antenna. So, antenna gain (or more precisely VRP) can be utilised (increased gain/sharp main lobe) to limit the radiation level in close proximity of the antenna without affecting the coverage area. This can be achieved by feeding a high-gain antenna with a low-power transmitter, which will result in the same amount of equivalent radiated power (ERP). So, it is recommended to use a low-power transmitter with a high-gain antenna (narrower VRP beam width) for attaining a low-level of radiation. 5. Changes in VRP. VRP is a function of elevation angle (i.e., in a vertical plane) and represents the distribution of energy in a vertical plane. It gives an impression of distribution of energy depending on the distance between a transmitting antenna and an observation point. Vertical radia-



roof of the building in case of roof-top tower (RTT).



Conclusion



Operators providing wireless communication should seriously consider this study and ITU-T recommendations in order to keep the operation of base-station transceivers in compliance with regulations concerning environmental protection against non-ionising radiation. Further, it is important to note that the present threshold limits prescribed by ICNIRP are considered to be rather too generous. Hence, there is a need to review and remedy the situation and not wait until it becomes the subject matter of a public-interest petition in the light of possible environmental adverse effects. In order to minimise possible health hazards, some recommendations are: minimisation of mobile phone usage, limitation of use by at-risk population (such as children), adoption of mobile phones and microcells with as low as reasonably-practicable levels of radiation, wider use of hands-free and earphone technologies such as Bluetooth headsets, headsets with ferrite beads and headsets with air tube, adoption of maximal standards of exposure and greater distances of base-station antennae from human habitations, and so forth. 
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Placement of signage It is the responsibility of the wireless service provider to ensure provision of proper signage, warning entry of general public to the exclusion zones. Samples of different signboard are shown in Fig. 5. The danger signboard should be placed on the tower structure. Warning signboard should be placed at the entry point of the exclusion zone and the caution signboard should be placed at the entrance of the base station compound in case of ground base tower (GBT) or at the entry point of the



The author holds a Ph.D. in electronics engineering from IIT (BHU), Varanasi, and is currently assistant professor at Lovely Professional University, Pubjab. Perviously, he was associated with BSNL. He has received senior research fellowship of UGC www.efymag.com
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Home Lighting’s Tech Makeover
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Beyond large-scale and specialised smart lighting implementations for achieving the right ambience and energy savings lies a market that captures the hearts of home owners
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Climate Group, demonstrated to municipal corporations in Kolkata how they could reduce urban emissions and save energy from street lighting. The team showed that LED lighting consumes about 40 to 50 per cent less energy as compared to conventional sodium vapour lamps, and if fitted with smart adaptive controls, the savings could be even higher, in the range of 70 to 80 per cent. Around 300 street lights in the city were then retro-fitted with Philips Roadstar LED streetlights. While the use of smart lighting products in specialised environments and other public spaces is justified by the savings and other benefits, for a home user it still appears to be a costly proposition. The availability of simple, easy-to-install individual smart light bulbs for home users is also quite low as compared to larger solutions. When users compare the $50+ cost of installing a smart light bulb with the cost of installing an ordinary light bulb, the choice is clearly in favour of the latter, unless they have a very pressing need for smart lighting. Players
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mart lighting technology is on a high! From Internet-connected lights and 3D-printed light emitting diode (LED) optics to light-emitting electrochemical cells and hybrid organic-inorganic LEDs, there is no end to tech innovations in this space. Mind-boggling applications are also being demonstrated and deployed around the world, such as age-specific lighting at retirement homes, supportive lighting at healthcare centres and smart lighting to improve acoustic comfort at opera houses, to enhance the appeal of exhibits at art workshops and deepen devotion at chapels. Across the world, local municipalities are working out how smart 40
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lighting can help save energy for their communities, with some having even adopted such solutions. In India too, Philips Lighting, together with the



Smart bulbs: A quick primer



 Smart LED bulbs will fit into regular bulb sockets.  Rough specifications of the LED bulbs: 800+ lumens, 9-12 watts energy consumption, 65-85 lumens/watt efficiency and a life of around 25,000 hours.  Smart bulbs include processor, memory, real-time clock, communication technology and, sometimes, a heat sink.  Most Zigbee based bulbs require a hub to connect with your home Wi-Fi network. The hub will come with the bulbs, as a kit, and will need to be plugged into a power socket. No other complex installation would be required.  Bulbs built-in with Bluetooth or Wi-Fi do not require a hub.  You need to download the associated app on your smartphone or tablet. It will automatically detect your hub and bulbs.  You can then control, schedule and program your bulbs. It is as easy as fit bulb, plug-in hub, download app, and control is in your hands!  Most apps can control around 50 bulbs, so you can add more bulbs on-the-go.  Prices vary from $50 to $200 per kit, which includes two to three bulbs, and a hub, where required. Individual bulbs cost between $15 and $100.
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in the consumer lighting industry are working to bring down the cost but, by the well-known rules of the market, prices can come down drastically only if there is mass-adoption. There sets in a vicious cycle! Nevertheless, we do see quite a few connected, smart lighting consumer products popping up in international markets, and hope to see this segment grow in India too, in the near future. If you are wondering how a smart light could pep up your home, may be a description of some such products will give you a few nice ideas.



Philips Hue: Costly but exciting start to smart lighting



App with iLumi
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ing and if-this-then-that (IFTTT), you can tune the system to your specific needs, like, for example, make the bulb in your kitchen blink when the oven timer strikes zero or set the studyroom light to change colour when an email arrives in your inbox. If you are not much into programming, you can wait for somebody else to upload an app that matches your needs, because Philips has allowed third-parties to develop apps for Hue.
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At close to $200, the Philips Hue connected bulb starter kit does seem a bit overpriced. However, for that price you get three Zigbee based LED light bulbs and a Hue router, which mediates between the bulbs and your home Wi-Fi network. Philips’ kit is positioned as a dynamic and capable system, which despite being very simple for beginners is also highlyprogrammable for those who wish to do more with it. All you have to do is connect the Hue, fit the bulbs into the sockets and install an app on your mobile phone. The dots join by themselves, and you are ready to remotely control-andschedule the colour, brightness and other features of your smart bulbs. With extended features like geo-fenc-



iLumi: An Indian mind at work
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iLumi was born! The iLumi system is simpler than the Philips one because you do not need a hub with it. Just fit the bulb, install the app and you are ready to go. iLumi bulbs, which have a life of up to 20 years, offer bright and efficient multicolour light with what the company calls HyperLux LED technology. Each iLumi bulb has Bluetooth classic and Bluetooth low-energy (Bluetooth 4.0) built-in, along with a processor, memory and real-time clock. With the mobile app, users can adjust, customise, program and schedule one or multiple iLumi bulbs. An iLumi bulb can recognise whether you are in the room or not and adjust lighting accordingly. It can also waver in sync with music or alert you of important information such as weather, news updates, stock price movements, phone calls or email messages!
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In June this year, iLumi Solutions received a patent from the United States Patent Office for their wireless lighting control system. Interestingly, iLumi, the award-winning, app-controlled LED bulb has an Indian mind behind it. In 2010, Swapnil Bora and Corey Egan, classmates at Naveen Jindal School of Management, University of Texas at Dallas, presented the concept at their college’s annual Business Idea Competition. Their idea topped the charts and, with the prize money of $5000,



LIFX: Colours life bright Sometimes you just want something like, say, the good-old phone. Less features, but good at what it does! If that is what you expect of your smart bulb too, then LIFX is likely to be your choice. The diodes in each LIFX bulb are capable of achieving a full spectrum of natural tones at up to 1000 lumens. ‘16 million colours at your fingertips,’ is what the company claims. Generally, in coloured bulbs, the peak brightness is achieved by white, while the colours are much dimmer. With LIFX, you can add white light on top of the coloured light, which results in a full spectrum of tinted light to work with. LIFX bulbs consume 17 watts of energy and have a life of around 27 years. It is a bit heavier than its counterparts because it has a built-in heat sink. www.efymag.com
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A comparison of popular smart LED bulbs in the market Model Communication Requires Approximate technology hub? price per kit 



Approximate price per bulb 



Life of bulb in years 



Energy consumed at full brightness (W) 



Light output (lumens) 



Availability in India



Philips Zigbee Yes Hue 



$30 



10 



9 



750 



Yes



$99 



25 18 



1017 



Yes



iLumi 



No — 
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LIFX Wi-Fi 



Three bulbs plus hub costs between $180 and $200



Bluetooth classic No — and Bluetooth low-energy 



WeMo smart Zigbee Yes LED bulbs 



$90 (small) 20 $100 (large) 



13 (small) 17 (large) 



800+ (small) Yes 1100+ (large) 



Two bulbs plus hub $30 23 10 800+ priced at $100 



Zigbee Yes Two bulbs plus hub $15 23 12 800 GE Link costs around $50 



automatic brightening and dimming of light when you wake up or driftoff to sleep.



Coming from Belkin, which has a strong background in easy-to-use home-automation products, WeMo smart LED bulbs are rich in features, as expected. The setup is very similar to the Philips system, with Zigbeepowered LED light bulbs, a WeMo Link hub that mediates between the bulbs and your Wi-Fi network, and a smartphone app. Like the products seen earlier, the app lets you remotely control, schedule and program your bulbs. One of the interesting features of the WeMo app, which stands out from others is the ‘simulated occupancy’ option, which randomly switches lights, music, etc, on or off automatically, to make it appear like you are at home, when you might be away on a vacation. Since WeMo has a broad range of home-automation products, it is possible to club your bulbs with more bulbs—WeMo switch, WeMo Motion, WeMo light switch and WeMo Insight switches. WeMo also proposes to include IFTTT in the near future.
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GE: Link and Wink WeMo smart LED bulbs
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Plans to launch in emerging markets like India



LED bulb, which works with GE’s emerging smart home platform. Like other Zigbee based light bulbs, Link requires an intermediary hub. While this sounds cumbersome, there are two things that work in its favour. One is the relatively low price of the bulb, at $15. A kit of two bulbs and a hub would be just around $50, which is much cheaper than other brands. The other advantage is the compatibility with Wink, a platform that is so well-accepted in the market that most popular home-automation products, including those from Quirky, Dropcam, Philips, TCP and Honeywell, work with it. This is not an exclusive list of smart lights. There are many more smart lights, and a great choice of automation platforms, like Infineon and Connect4, that broaden the scope of smart lighting. As the market picks up, surely we will see more products coming up, and as adoption improves, prices are likely to drop, too. The technology, however, is more or less stable. So, if you want to buy an interesting New Year’s gift for yourself, unmindful of the price, a smart light bulb might be a good choice! Just make sure you visit online stores to check who delivers in India and find a good price deal, too. 
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WeMo smart LED bulbs: From home-automation experts
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Each bulb comes with in-built WiFi capability, so it can communicate directly with your smartphone and be controlled with the LIFX app. You can comfortably control around 50 bulbs with the app, so LIFX can be considered for ambient lighting in larger spaces, too. Professional reviewers laud LIFX for its great hardware, but claim it is not smart enough yet, as the app has minimal features. While you can remotely control the bulb, vary the hue and brightness, and achieve all the basics comfortably, the app supposedly lacks advanced scheduling and other such features. That said, the company does seem to be updating its offering with features like



Not yet (try online)



One more interesting product set for launch this fall is the GE Link smart



The author is a technically-qualified freelance writer, editor and hands-on mom based in Chennai www.efymag.com
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Technological Advancements in LEDs and ZigBee are Making Lighting Smart



Smart lighting is an interesting way to get started with automating your home, office or factory. It gives you immense flexibility and control, and provides great savings too, although there are some security concerns that need to be addressed. Let us take a look at how wireless technologies and advancements in LEDs are boosting smart lighting applications
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or most of us, light bulbs are basically ‘turn on, turn off’ devices. But today, smart lighting is changing the way we think about them. Light emitting diodes (LEDs) especially change a lot of things when incorporated into intelligent lighting systems. These use the inherent capabilities of LEDs (for example, instant dimming and on/off) to maximise energy savings and provide facility management with unprecedented control and flexibility over how lighting is used throughout the life cycle of lighting installation. It is possible to change the colour and control brightness levels of lights with an app on your Android or iOS mobile phone, and program them based on your lifestyle with the help of LEDs, sensors and wireless technologies. Smart lighting systems integrate LED fixtures (with occupancy and daylight sensors) and wirelessly network them, while providing a software management and reporting interface. There is a wide variety of technologies that are being experimented for smart lighting products. The usage of wireless-connected devices has become extensive over the past decade or so. Technologies such as ZigBee, Bluetooth and Wi-Fi can be found in a variety of devices and their uses has become widespread—thanks to the boom in
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The brightness levels of a light bulb can be adjusted using an app on your mobile phone
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the smartphone industry. Lighting products, too, can benefit from this shift towards wireless-connected systems, that is the Internet of Things.
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Emergence of ZigBee “A widely-accepted standard is ZigBee, which has a specific profile for lighting applications called ZigBee light link. This helps enable a complete network for lighting and provides the ability to monitor and control its parameters,” says Vikas Thawani, analog field applications engineer, Texas Instruments India. Given the number of mobile phones that have infiltrated the market, there is great interest from end-users to control lights using their mobile phones. Therefore, manufacturers are exploring wireless technologies, such as Bluetooth low-energy (LE) and Wi-Fi, on mobile phones. He adds, “We have actually seen a few custom-



ers work with Bluetooth LE, trying to interface their lights and provide an app for controlled lighting—turn on/ off, dimming and occupancy based lighting. Wi-Fi is also being used to control the entire network of lighting.”



Why ZigBee ZigBee light link gives the lighting industry a global standard for inter-operable and very easy-to-use consumer lighting and control products. “It allows consumers to gain wireless control over all their LED fixtures, light bulbs, timers, remotes and switches,” says Jaiwin Ranjit, partner, Enlite Energy Solutions. He adds, “Products using this standard will let consumers change lighting remotely to reflect ambiance, task or season, all the while managing energyuse and making their homes greener.” Products built using this standard are as easy-to-use as a common dimwww.efymag.com
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Efforts to standardise



Four important elements of smart lighting systems
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LEDs. From traffic signals and mobile phones to televisions and computers, LEDs are widely used for their low-energy use, long lifespan and high-quality light. These are based on semiconductor technology that is now being widely adopted for general illumination. LEDs are also inherently controllable and one of the important components of a smart lighting system. Software. A crucial aspect of a smart lighting system is a control system that integrates software based regulation to determine when and where to supply light. This kind of intelligence has a great effect on driving-down energy consumption, ensuring that lights are consuming power only when needed. Sensors. Smart lighting systems also use sensors as a mechanism for ensuring efficient light delivery. These devices provide the capability to distinguish occupancy or other environmental parameters and, accordingly, modify the delivery of light as per pre-defined software instructions. For instance, a software rule could be like ‘Is the area occupied? Then, turn the lights on in that space—either all at once or in a sequence as the occupancy progresses—to the desired light level (which, of course, can vary as per requirements).’ Another example could be ‘Are there other sources of light present? Then, decrease the amount of light being delivered.’ Wireless communication. The power to control lighting from remote locations to cut down on energy consumption, create an atmosphere or just deliver less light is invaluable. Be it at home or office, wireless technologies are the most appropriate for smart lighting. Bi-directional communication, with a centralised control device that allows LED fixtures to ‘talk’ with each other, is another key element of a smart lighting system. Apart from saving money, time and installation effort, it opens up many alternatives and enables flexibility in terms of positioning of LED fixtures. However, the key to maximising efficiency is to have networking, intelligence, LEDs and sensing, all fused into a single system. by enabling global adoption and rise of wireless lighting solutions. The alliance also motivates the development of a smart lighting environment comprising component suppliers, solution providers, compliance testers and standard development organisations.
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mer switch. Jitin Ranjit, managing partner, Enlite Energy Solutions informs, “The standard does not require any special devices to coordinate with the lighting network, making it both easy and intuitive for consumers to use every day.” He adds, “Plus, it makes adding or removing products to the lighting network quick and easy.” “Technologies such as Wi-Fi and Bluetooth LE do not allow the creation of mesh networks in comparison with ZigBee. With ZigBee, one can have single-point control over an entire building,” informs Nishant Bhaskar, digital application engineer, Texas Instruments India. He adds, “People are trying to design gateways such as a Wi-Fi to ZigBee gateway, which facilitates total control over a network of lights via an Android phone, which is actually on ZigBee. People are experimenting and merging different technologies for smart lighting.” “So far, ZigBee light link is highly used for smart lighting for the prime reason that it is a worldwide-accepted standard, specifically for lighting,” says Thawani.
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Security needs to become tighter
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The lighting industry requires a consolidated proposition on the implementation of the kind of wireless technologies that they implement. The lack of an integrated approach leads to slower market adoption, confusion, incompatible products and could also limit the energy-saving potential. Smart meters, which fall under the category of wireless-controlled connected devices, are increasingly being adopted for metering applications. When smart lighting systems become part of these connected systems that involve smart meters, these will have to be compatible with the wireless connectivity technologies used by smart meters. In order to deal with the issues above, the connected lighting alliance (TCLA is an alliance founded by industry majors such as Toshiba, GE Lighting, OSRAM, Philips, Panasonic and Lutron to promote a unified voice to convey lighting industry requirements) aims to support open standards, there48
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Smart lighting systems combine networking and software based intelligence to reap the energy-efficiency benefits of LED based light fixtures, but they can have security concerns too. Smart LED light bulbs, controlled remotely by mobile devices, can be vulnerable to hacking, unless powered by strong encryption algorithms. Context Information Security recently discovered a security flaw in LIFX smart LED light. By posing as a new bulb joining the network, access could be gained to the master bulb to control every other light bulb connected to the network, thereby exposing the wireless network’s credentials. However, this task was not easy, probably due to the complexity of the device and all the reverse engineering it took to hack it. The company, LIFX, had acknowledged



and identified the vulnerability and released a software update to fix the problem. Needless to say, security needs to be highly prioritised, especially for devices getting onto the IoT arena, before organisations start to connect missioncritical devices and systems.



On top is a standard LED, and the bottom of the image shows a high-power LED that provides approximately three-times-higher light output and in a package that is half the size of a standard LED’s package



Improvements in LED technology There have been key developments on the LED manufacturing side, such as superior materials, enhanced equipment and improved processes that have allowed the latest generation of LEDs to yield admirable light output, visual performance and space savings. Advanced equipment. In the last decade or so, the equipment used to manufacture LED dyes has experiwww.efymag.com
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Innovative applications



Advantages of adopting smart lighting
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Smart lighting systems deliver operational control, improved light and, of course, big financial savings. Factors driving the adoption of smart lighting systems at home, office or industrial units are: Massive energy reduction. High energy savings can be achieved by carefully engineering the delivery of light by providing it only when required. By incorporating advanced LED technology, smart lighting systems can pull down lighting costs by a massive 90 per cent, when compared to traditional alternatives. Thawani says, “LED is the most eco-friendly technology in lighting till date.”



Image courtesy: http://www.digitallumens.com



More light, where required. The directional and efficient light supplied by LED based fixtures can significantly boost light levels and uniformity of lighting in a residential, commercial or industrial space. Long life, reduced maintenance. With a lifespan of up to 100,000 burning hours, LED light sources used in high-quality smart lighting systems virtually get rid of regular re-lamping schedules and ongoing maintenance. When coupled with an occupancy sensor and intelligent control, reduced run hours additionally increase useful life. Improved operational control. The ability to immediately update the lighting program, merged with the ability to collect detailed data about a building’s or area’s energy consumption, lighting delivery, occupancy and other parameters mean that smart lighting systems give managers better grip over their resources and working environment. Sustainability. Corporations, especially, are enthusiastically accepting smart lighting systems to decrease the load on their utilities, document efficiency improvements, reduce carbon footprint and safeguard themselves from future rate increases.
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enced significant enhancements. For all production processes, LED manufacturers were using class 10,000 clean room. Now, they have shifted to class 1000 clean room, which means that particles larger than half micrometre are not allowed in the space where LEDs are manufactured. Earlier, in class 10,000 clean room, up to 70 such particles could enter the space. Consequently, the structural efficiency of LEDs has increased to about 90 per cent, which, in turn, provides quality visual performance. Enhanced processes. To provide better visual performance, red and blue dyes are fused in the same package coated with phosphor. This improvement in the manufacturing process creates a visually-appealing warm white light. High-grade materials. Today, the wafers used to create LED dyes have doubled in size. Over a decade ago, seven-to-ten-centimetre wafers were used to manufacture LEDs, whereas today 15cm wafers are used that produce up to two times the volume of LEDs, resulting in cost-saving of about 30 to 50 per cent.
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The initial idea for smart lighting was remotely-controlling lighting, which includes dimming and switching it on/off. Today, there are a lot of other features being developed and incorporated. Bhaskar informs, “One such feature is occupancy-sensor-controlled lighting, where the entire room or certain section of it is lighted-up when a person enters and automatically turns off as the person exits the room.” Thawani adds, “Another feature, time-scheduled light control, helps gradually dimming the light as the day progresses. This can be achieved with the help of a microcontroller.” Different lights in a room give different light-intensity outputs, according to the preferred mood-lighting presets. Jitin says, “Lights in a room change colour and intensity according to the beat of the music in that room, and the most interesting thing is that, all these are happening accurately with 50
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 Jaiwin Ranjit, partner, Enlite Energy Solutions  Jitin Ranjit, managing partner, Enlite Energy Solutions  Nishant Bhaskar, digital application engineer, Texas Instruments India  Vikas Thawani, analog field applications engineer, Texas Instruments India



customisable preset recording or with a soft touch of your screen from your smartphone or tablet.” Additionally, smart lighting can adjust from dark to light in a more gradual manner than conventional lighting. Jaiwin says, “This gives older eyes time to adjust and reduces undue strain. This saves energy and is safer to boot.”



All in all, smart lighting is very promising Investing in intelligence rewards dividends. If you are considering a new installation or retrofit, developing a thor-



ough understanding of smart lighting systems and opportunities they hold in store for greater operational and energy-efficiency is worthwhile. Lighting is usually the largest energy user in industrial, residential or commercial space, but is absolutely the easiest to address with smart lighting. It is time to get out your utility expenditure, start to assess your current lighting costs incurred every month and how far you can reduce that number with a smart lighting system.  The author is a senior technical correspondent at EFY www.efymag.com
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Portability and Low-Power-Drive Power Analysis
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Power is not limited to the simple equation of voltage multiplied by current. From calculating the efficiency of a home appliance to determining the range of a cell tower, power measurement has a major role to play in today’s systems. This article takes you through, very briefly, the latest trends in power analysers, power meters and power supplies



Anagha P. and Jai Sachith Paul
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are the details of a few trends we find in the power measurement sector. Faster measurement. A good measurement device responds quickly to changes in input levels, ensuring that the user gets good data even under variable conditions. Real-time measurement and analysis of power is now made possible with high-speed data delivery from the power sensors to power meters. The fast data acquisition and transfer helps in reducing the time required for measurement. This also helps make precise measurement of factors like rise time, fall time, overshoot and undershoot. Measurement speed of up to 10,000 samples per
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he growing demand for energyefficient systems in electronics industry has led to advancements in design and test engineering. There is an increasing popularity for power measurement devices across different industry verticals, such as battery-operated portable device design, UPS and motor drive manufacturing, energy STAR power measurements, consumer appliance manufacturing and lighting. Precise and fast measurement of power and related parameters is possible with today’s power supplies, power meters and power analysers. Let us explore the latest technologies and innovations in the power measurement industry that have helped our design engineers to come up with better, energy-efficient products.
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Power supply family from Keysight



Trends in the industry While power supplies are becoming extremely efficient, the need for portable designs and low-power-consumption designs are key driving factors in power analysis segment. Given below 52
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MA24105A Power Sensor—Anritsu



second is achieved using models like Keysight’s U2040 X-series. High accuracy. There are applications, like mobile base-station power calculation, where one should accurately measure the power; slight variations in measured data will lead to large coverage differences. Modern power meters guarantee a high-level accuracy of approximately ±0.2dB, both in lab and field. This helps in characterising the devices more precisely, to have tighter test limits and be more accurate in fixture calibration. Power analysers like Tektronix’ PA4000 offer a basic accuracy of 0.05 per cent. Auto-ranging. Auto-ranging or auto-selecting output characteristics make a power supply much more flexible than rectangular, or traditional, output characteristic power supplies because it expands the power curve, giving the user more voltage and current combinations in a single power supply. “It is like having many rectangular power supplies in one,” comments Asish Jain, application engineer at Keysight Technologies. Power supplies such as Keysight’s N8900 series and Tektronix’ PA4000 series feature this capability. www.efymag.com
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Power analyser and power meter: What’s the difference?
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Power meters are instruments that measure features like peak power, average power and peak-to-average ratio of RF and microwave devices with high accuracy. These are also used to calibrate other instruments and probes. These provide the user with information of power, but cannot determine the region in the frequency spectrum where the device under test is transmitting that power. This means that, even if a device passes the power meter test, it may still be transmitting at the wrong frequency. These instruments are generally used in the communication domain to measure output power of mobile phones, base stations, radar systems, etc. A high-end power meter usually has an external power sensor element, and various sensor technologies are used for this purpose. Power analysers measure several parameters like direct current (DC), alternating current (AC), DC and AC voltage, intensity, phase rotation, apparent power, effective power, power factor and harmonics. These perform frequency domain analyses and provide both power and transmission frequency information. This helps to overcome false readings that may arise in power meters. Typical application fields include inverters, transformers, power supplies, motor drivers, lighting systems, consumer appliances and other power-conversion devices.



Power-quality measurement using oscilloscopes
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Digital oscilloscopes running powerful application software for power-quality measurements can now replace traditional power meters and harmonic analysers. There are benefits of using an oscilloscope over the older toolset. While conventional power meters can overlook signal details due to their relatively slow response time, the high sampling rates of modern oscilloscopes let capture fast-changing events with great resolution. Moreover, an oscilloscope’s record length is sufficient to acquire an integral number of cycles, even at a very high sampling resolution. “Software tools let the user speed-up measurement procedures and minimise the set-up time,” says Naresh Narasimhan, country marketing manager of Tektronix India. Most powerquality measurements can be automated by full-featured power-measurement software running on the oscilloscope itself, thereby performing lengthy procedures in seconds. By reducing the number of manual calculations, it acts as a very versatile and efficient power meter. “Also, the oscilloscope probes assist in safe, reliable power measurements,” he adds.
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Integrated instruments. The general trend of integrating multiple instruments into one system is also seen in the power segment. Latest test systems combine instruments like oscilloscopes, power supplies, multimeters, signal generators and data loggers into a single system. Highdefinition oscilloscope (HDO) with power-analyser function introduced by Teledyne LeCroy, PX8000 power scopes by Yokogawa and advanced power system (APS) family by Keysight are examples.
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Buying a power supply A variety of AC and DC power sources are available in the market today, ranging from basic to complex models, with a wide range of available capabilities. Given below are a few factors to consider while buying a power supply for your applications. V & P ratings. The first thing to consider while buying a new power supply is the voltage (V), current (I) and power



(P) ratings required for your target application. Voltage of the supply should neither be too high nor too low as compared to the desired voltage value for the system you want to power. The type of voltage (AC or DC) is also very important. Another requirement is that the current rating of the power supply should be equal to (or greater than) the current necessary to run the system. Programming capabilities and interfaces. Programmable power supplies allow the user to remotely control its operation through programming via analogue DC signal or digital interfaces like LXI, GPIB (or IEEE-488), Modbus TCP/RCU, RS-232, RS-485 and USB. Protection. Having integrated power-protection measures help safeguard the instrument, and is very critical while testing costly systems. Over-voltage protection (OVP) and under-voltage protection (UVP) shuts down the supply when outputs are above (OVP) or below (UVP) the predefined trigger point. Over-current protecwww.efymag.com
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tion (OCP) shuts down Features of Power Measurement Devices any circuit that pulls a Device Model Brand Features power higher than the Keysight • Intuitive user interface power limit. There are AC power AC6800 supply • Flexible I/O–LAN/LXI core and USB (standard) and GPIB (optional). Access and other in-built features control the source remotely via a standard browser like over-temperature • Low cost of ownership protection (OTP), over- DC power N6900 & Keysight VersaPower architecture: load protection (OLP), supplies N7900 • Accelerates test-system throughput with industry-leading speed • Captures DUT’s current profile with accurate measurements short-circuit protection • Reduces ATE development time and cost with highly-integrated capabilities (SCP) and no-load operaKeysight • Auto-ranging, single-output programmable DC power for ATE applications tion (NLO) available in DC power N8900 supply • 14 different voltages, current and power combinations available different models. • Easily parallel units to create ‘one’ power supply with >100kW of power VI quadrants. There HD4096 Teledyne • Automatic set-up and display of relevant waveforms and parameters are three types of power HDO LeCroy • Power device performance analysed in-circuit supplies: single-quadrant power • Measurement and viewing of the time domain response of the entire control loop analyser supply that has output • Line analysis including line harmonics channels capable of only Power PA4000 Tektronix • Dual spiral shunt system for 0.05 per cent basic accuracy sourcing current; two- analyser • Colour graphics display including waveforms and harmonics quadrant supply that can • Application based measurement modes and PC software source and sink current Power PX8000 Yokogawa • Power analyser + oscilloscope in one voltage polarity; scope • Provides high-accuracy time based power measurement • Measures voltages up to 1000V RMS and currents up to 5A RMS (without and four-quadrant powexternal sensors), with a basic accuracy of ±0.1 per cent er supply that is capable MA24105A Anritsu • Standalone, low-cost, plug-and-play device of sourcing and sinking Power sensor • Covers all major cellular and communication bands (WLL, GSM/EDGE, CDMA/ currents in both positive EV-DO, WCDMA/HSDPA, WiMAX and TD-SCDMA) and negative voltages. • Broad frequency range (350MHz to 4GHz) Speed and accuracy. Power U2040 X Keysight • Widest dynamic range found in power sensor (-70dBm to +26dBm) The speed with which sensor • Can make both average and time-selectivity average power measurements • Four USB models for wireless and radar applications, and a dedicated LAN model voltage output can be for satellite testing varied and current be measured affects the total output capacity, especially for a continuous wave (CW), average or Major Contributors To This Article large production system. Some power peak power supplies are provided with test exten3. Pulse width, pulse repetition insions that provide high-speed reading terval (PRI) and other pulse parameters with good accuracy, especially for requirement in case of pulse signals viewing high-speed transient or pulse 4. Internal zero and calibration events. support 5. Voltage standing wave ratio Asish Jain Naresh Buying a power sensor application engineer, Narasimhan (VSWR) specification Keysight Technologies country marketing 6. Triggering modes As mentioned earlier, a high-end India Pvt Ltd manager, Tektronix India 7. PC-connectivity software and tools power meter generally has an external power sensor associated with it. Due a few. This drive for a new, stable and Boosting efficiency and to the large variance in product ofaffordable energy landscape, along clean energy ferings and specifications, a detailed with the changing policies, has opened comparison is the best way to evaluate up immense possibilities for the near We are seeing several initiatives across power sensors before making a purfuture and has compelled many big the globe with an aim to use power chase decision. Listed below are some players in the test and measurement more efficiently—the ‘20-20-20’ goal of the factors to consider while buying industry to join the power sector. With put forward by the European Union a power sensor. such enormous trends happening in (EU) to reduce the present primary 1. Basic factors like frequency range, the industry, we can expect more inenergy consumption by 20 per cent power range, dynamic range, accuracy novations and breakthroughs in power by the year 2020, and the transition and speed of measurement required for measurement sector.  of places like Djibouti, Tuvalu and the potential application(s) many parts of Germany into 100 per 2. Type of power to be measured— cent energy-efficient regions, to name The authors are from EFY Bengaluru 56
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Much Research and Development Happening in Power Sector
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nergy crisis is an important issue in today’s world and embedded designers across the globe are focussing on development of systems with reduced operating power consumption and increased system performance. There are a large number of applications that have relaxed efficiency and power loss requirements. However, in many markets we find that consumer desires and government regulations continue to drive trends in the power sector. “The power to innovate begins with power,” says Esmond Wong of Arrow Asia Pac, “because electronic designs must be created with power in mind.” Consumers demand small, light and longer-battery-life devices with more features. The way power is managed plays a major role in the design of any embedded system, as it has a direct impact on battery life, performance, size and cost of the product. Each new feature added to the device increases its power consumption. But one should not introduce bulky power



supplies or batteries to the system either. All these issues are fuelling the intense research and development in power reduction and management. A device that dissipates power unnecessarily requires larger power supply to operate, hence increasing the size and cost. Moreover, whatever power is consumed by the device turns into heat, creating secondary problems. Accordingly, there arise requirements for heat sink and airflow in the application. All these add to cost, increase size and, in extreme cases, can even pose a threat to the system. Hence, power efficiency is a key product differentiator for embedded systems.
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The power management and reduction segment of component industry is looking out for new technologies to satisfy the tremendously growing demands for lightweight, small devices that run forever. Let us take a look at what’s new and trending



Trends in power sector
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Modern power management designs require more sophistication than traditional supply conditioning and distribution. For example, powering-off unused functions, except when these are needed, is critical to stretch battery life in portable products. Here are some trending features in the power sector, according to our spokespersons: Efficiency. The most prominent drive in power conversion is efficiency improvement, according to experts at Microchip. Several applications moved from linear regulators to switching power supplies to increase efficiency. Many manufacturers, like Microchip, have released a variety of components that



www.efymag.com



create more efficient power converters. However, with increasing efficiency of components and devices, marginal efficiency improvements become lesser and system cost increases. Due to this reason, in many cases, the goal has evolved to reducing the power needs of an application as a whole, instead of focusing on the efficiency of individual parts. Integration. Just like in many other sectors in the industry, integration trend has come up in power management too. It not only improves performance and reduces integrated chip (IC) size, but also makes power supply design much more manageable during tight design and product cycles. Integration trends, especially of dissimilar technologies like power metal-oxide semiconductor field effect transistors (MOSFETs) or ICs with gate drivers or controllers, and even passive components, are casting an increased focus on packaging technology. 3D packaging technology. In this method, ICs are stacked vertically or tiled horizontally in a single package. This technology is also known as system-in-package (SiP) or chip stack MCM (multi-chip module). It provides high levels of silicon integration, offers increased design freedom, increases area efficiency and reduces the length and size of interconnect architecture, thereby reducing power requirements, form factor and cost, significantly. Power density. Data centre space is limited and, as a result, the server power conversion density has to go up, that is, the same operation should Electronics For You | December 2014
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In the market



Evolutions in power management are being driven by factors like compliance and regulation changes, consumer expectations and cost, to name a few. New technologies are expected to trim power wastage, wherever possible. “There are three possible approaches for power management—using right components and chips, using appropriate technology through a mix of circuit and chips and deploying intelligent design of hardware and software,” commented T. Anand, whose firm specialises in the development of innovative products and prototyping. While component manufacturers are focussing on making smarter chips with lower power consumption and better functionalities, designers are concentrating on reducing resistance. Latest products in wearable electronics and consumer segment opt for intelligent software deployment and reducing dependency on hardware or chip designs. This move not only gives full control to the designers for efficient power management, but also makes design more flexible and adaptable to a certain extent.



Major contributors to this report



Preet Sibia Esmond Wong Fionn Sheerin Mikhail Voroniouk director of product vice president, business senior product product marketing marketing, Fairchild development and marketing engineer, manager, analog & Semiconductor supplier marketing, analog & interface interface products International Inc. Arrow Asia Pac products division, division, Microchip Microchip Technology Technology Inc. Inc.



T. Anand co-founder and partner, Knewron Technologies



phones, tablets and wearable devices to run continuously for longer time without recharging. Regulatory requirements for home and office appliances are becoming more stringent in many countries around the world. Automotive and infotainment industries are adding latest electronic features to vehicles and are trying to increase fuel economy at the same time. With all these Inside view of a multi-chip module (MCM) developments tak- (Courtesy: http://developer.axis.com) ing place, research and development in power manageous improvements in this area.  ment segment is being given utmost importance and we can expect continuThe author is a technical correspondent at EFY
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The fact that most big players in IC manufacturing have their signature power reduction technologies itself proves how seriously the industry takes power management issues. eXtreme low power (XLP) by Microchip, fin-shaped field effect transistor (FinFET) by Taiwan Semiconductor Manufacturing Company (TSMC), fully-depleted silicon-on-insulator (FD-SOI) by STMicroelectronics and picoPower by Atmel are some examples. We also have digitally-enhanced power analogue products in the market that offer a combination of digital configuration and analogue control, providing fast-responding, highefficiency power conversions with firmware configurations. These also offer high-power-density solutions, excellent accuracy and digital communication interfaces. Some of the power management components manufacturers and distributors provide support to customers for selecting the right technologies and customisation standard off-the-shelf solutions for the given application(s), while reducing design time and cost.



Continuously evolving
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be performed in lesser space. In order to achieve this, power distribution will be simplified from current threestage structure (rectifier → inverter → single-phase power factor correction) to two-stage structure (three-phase power factor correction front-end → high voltage direct current bus).
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Keeping up with consumer needs
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It has been observed that the push for better efficiency and lower power is greater in the consumer electronics segment. The boom of Internet of things (IoT) technology has reinforced this drive. This increases the value of end products in many consumer markets, with longer run times, smaller and lighter portable products, and increased efficiencies in white goods, computing, automotive and industrial applications. Users want laptops, 60
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Contiki OS Connecting Microcontrollers to IoT T.S. Pradeep Kumar



C



wait for the login screen to appear. Step 4. Input the password as ‘user’ [this shows the desktop of Ubuntu (Contiki)].



Running the simulation



To run a simulation, Contiki comes with many prebuilt modules that readily run on the Cooja simulator or on the real-hardware platform. There are two methods of opening the Cooja simulator window. Method 1. On the desktop, as shown in Fig. 1, doubleclick on the Cooja icon. This will compile the binaries for the first time and open the simulation windows. Method 2. Open the terminal and go to the Cooja directory:
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ontiki is an open source operating system for connecting tiny, low-cost, low-power microcontrollers to the Internet. It is preferred because it supports various Internet standards, rapid development, a selection of hardware, has an active community to help and has commercial support bundled with an open source licence. Contiki is designed for tiny devices and thus the memory footprint is far less when compared with other systems. It supports full TCP with IPv6, and the device’s power management is handled by the OS. All the modules of Contiki are loaded and unloaded during run time; it implements protothreads, uses a lightweight file system and various hardware platforms with ‘sleepy’ routers (routers that sleep between message relays). Contiki uses the Cooja simulator for emulation in case any of the hardware devices are not available.
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As the Internet of Things becomes more of a reality, Contiki, an open source OS, allows DIY-enthusiasts to experiment with connecting tiny, low-cost, low-power microcontrollers to the Internet



Contiki can be downloaded as Instant Contiki, which is available in a single download that contains an entire Contiki development environment. It is a Ubuntu Linux virtual machine that runs in VMware player, and has Contiki and all the development tools, compilers and simulators used in Contiki development already installed on it. Most users prefer Instant Contiki over the source-code binaries. The current version of Contiki is 2.7. The steps for installing Contiki OS are: Step 1. Install VMware Player, which is free for academic and personal use. Step 2. Download the Instant Contiki virtual image of size 2.5GB (approximately) from http://sourceforge.net/projects/ contiki/files/Instant%20Contiki/ and unzip it. Step 3. Open the Virtual Machine and Contiki OS, and



The simulation window is as shown in Fig. 2.



Creating a new simulation To create a simulation in Contiki, go to File menu→New Simulation, and name it as shown in Fig. 3. Select any one radio medium (in this case)→Unit Disk Graph Medium (UDGM): Distance Loss and click Create. Fig. 4 shows the simulation window, which has the following windows. Network window. This shows all the motes in the simulated network. Timeline window. This shows all the events over the time. Mote output window. All serial port outputs are shown here.
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pradeep@localhost$] ant run
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Installation of Contiki



pradeep@localhost$] cd contiki/tools/cooja



Fig. 1: Contiki OS desktop
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Fig. 2: Cooja compilation www.efymag.com
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Fig. 3: New simulation
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Fig. 4: Simulation window



Fig. 5: Mote creation and compilation in Contiki



Notes window. User notes information can be put here. Simulation control window. Users can start, stop and pause the simulation from here.
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Adding sensor motes
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Once the simulation window is opened, motes can be added to the simulation using Menu: Motes→Add Motes. Since we are adding motes for the first time, the type of mote has to be specified. There are more than ten types of motes supported by Contiki. Here are some of them—MicaZ, Sky, Trxeb1120, Trxeb2520, cc430, ESB, eth11, Exp2420, Exp1101, Exp1120, WisMote and Z1. Contiki will generate object codes for these motes to run on real hardware and also on the simulator, if the hardware platform is not available. Step 1. To add a mote, go to Add Motes→Select any of the motes given above→MicaZ mote; you will get the screen shown in Fig. 5. Step 2. Cooja opens the Create Mote Type dialogue box, www.efymag.com
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www.raguvaran.puzl.com output is shown in Fig. 7. The output of the above Hello World application can also be run using the terminal. To compile and test the program, go into the Hello World directory: pradeep@localhost $] cd /home/user/contiki/examples/hello-world pradeep@localhost $] make
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This will compile the Hello World program in the native target, which causes the entire Contiki OS and Hello World application to be compiled into a single program that can be run by typing the following command (Fig. 8):



pradeep@localhost$] ./hello-world.native



This will print out the following text:



Contiki initiated, now starting process scheduling Hello, world



The program will then appear to hang, and must be stopped by pressing Control + C.



Fig. 6: Log output in motes



Developing new modules
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Fig. 7: Simulation window of Contiki
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Contiki comes with numerous pre-built modules like IPv6, IPV6 UDP, Hello World, sensor nets, EEPROM, IRC, Ping, Ping-IPv6, etc. These modules can run with all the sensors irrespective of their make. Also, there are modules that run only on specific sensors. For example, the energy of a sky mote can be used only on sky motes and gives errors if run with other motes like Z1 or MicaZ. Developers can build new modules for various sensor motes that can be used with different sensor BSPs using conventional C programming and then be deployed in the corresponding sensors. Here is the C source code for the above Hello World application.



Fig. 8: Compilation using the terminal
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which gives the name of the mote type as well as the Contiki application that the mote type will run. For this example, click the button on the right-hand side to choose the Contiki application and select /home/user/contiki/examples/hello-world/ hello-world.c Then, click Compile. Step 3. Once compiled without errors, click Create (Fig. 5). Step 4. Now the screen will ask you to enter the number of motes to be created and their positions (random, ellipse, linear or manual). In this example, ten motes are created. Click the Start button in the Simulation Control window and enable the mote’s Log Output: printf() statements in the View menu of the Network window. The Network window shows the output Hello World in the sensors. Fig. 6 illustrates this. This is a simple output of the Network window. If the real MicaZ motes are connected, Hello World will be displayed in the LCD panel of the sensor motes. The overall 64
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#include “contiki.h” #include  /* For printf() */ /*------------------------------------------------------*/ PROCESS(hello_world_process, “Hello world process”); AUTOSTART_PROCESSES(&hello_world_process); /*------------------------------------------------------*/ PROCESS_THREAD(hello_world_process, ev, data) { PROCESS_BEGIN(); printf(“Hello, world\n”); PROCESS_END(); }



The Internet of Things is an emerging technology that leads to concepts like smart cities, smart homes, etc. Implementing IoT is a real challenge but the Contiki OS can be of great help here. It can be very useful for deploying applications like automatic lighting systems in buildings, smart refrigerators, wearable computing systems, domestic power management for homes and offices, etc. 



The author is a professor at VIT University, Chennai. He runs two websites http://www.nsnam.com and http://www.pradeepkumar.org. This article first appeared in September issue of Open Source For You www.efymag.com
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Soldering/De-soldering Stations With a Pool of New Features
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The growth of the printed circuit board assembly industry has increased the demand for soldering and de-soldering equipment, but selecting the right soldering station is still a concern Sneha Ambastha
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AT8586 thermo-control anti-static soldering station



va



electing the right soldering/desoldering (S/D) station is very important for any project when it comes to printed circuit boards (PCBs) and semiconductors. Occasionally, we end up buying a cheap, unreliable S/D station that either causes damage to components or stops working after the first or second use. The hazards of selecting an incorrect S/D station were discussed in the buyers’ guide on rework stations published in January 2014 issue of Electronics For You. It is advisable to know the required parameters before selecting an S/D station. But to know the parameters, it is essential that we know the basic requirement of the project in hand. From electrical to design parameters of the S/D, all should comply with the project to enable an efficient and safe working environment. The next thing you should know is the new styles of S/D stations available. There could be S/D station styles with many old features incorporated along with the new ones. Information about the new styles of S/D will not only increase your options but also help you identify features you should look for.



What is an S/D station?
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You must be aware of the soldering iron that you use in your daily life—iron rod with a plug-in power cord. Compared to this, a soldering or a de-soldering station is totally different. An S/D station has a soldering iron or a de-soldering gun/iron/tweezers or both, wipe sponge and handle to hold the iron, along with temperature settings to control the working of the S/D. A soldering station can be considered as the modern form of a simple soldering iron, which is designed to use an electronic solder (a combination of rosin and electronic-grade flux). The electronic-grade solder prevents damage to the electronic components. An S/D station is more of a professional soldering system with a small-sized soldering iron that is usually lighter than the plug-in type soldering iron, and a replaceable tip with the required shape and size.



Selection parameters
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You must be aware of the common features that are considered as selection parameters for an S/D station, such as a replaceable iron tip, temperature control setting, pre-set temperature option, lightweight iron rod and output voltage of the iron. Apart from these, there are other important parameters that we generally miss out. These are electrostatic discharge (ESD)-safe dewww.efymag.com



sign, thermal recovery, temperature accuracy and tip-to-ground ratings. ESD-safe designs. All S/D stations work on electricity that gets converted into heat, creating an electric field around these. This may lead to electrostatic discharge at times, further creating device failures during S/D. The devices that we work on now-adays are pretty compact and delicate to escape the damage caused. Thus, it is essential to look for an ESD-safe soldering station that prevents static from building up by grounding the iron. Thermal recovery. The thermal



recovery of an S/D is directly proportional to its power. An S/D station with low power will lose heat fast and will have a lower thermal recovery. Thus, an S/D station with low power will be slower to work with. Since thermal recovery of any S/D station is not usually mentioned on it, you should look for its power ratings. An S/D with a power rating of 50W to 80W is considered to be the best for fast operation, whereas an S/D station with power rating of 20W to 30W, or even lower, is unsuitable for most projects. Temperature accuracy. It is natural Electronics For You | December 2014
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It is very important for people to find out if they are buying the right S/D station as there are a few available in the market that have microcontroller but are not smart stations with sensors. Making a wrong selection may leave one with a station that would deteriorate over time and would not be of any use further. —Kanishka Shah,
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120W or 150W can provide this type of recovery, allowing you to operate it at a very low temperature set point. This minimises your concern about the influence of heat on the components and the tip of the iron. Such soldering stations have an auto-sleep function along with a power shut-off that gets activated once the set temperature is reached, preventing the soldering iron from getting over-heated and thus increasing life of the station and the tools attached. The auto-sleep also prevents oxidisation of the tip of the iron. These soldering stations are used for fine SMD soldering, high mass soldering purposes and soldering parts of a heavy automotive. Temperature pre-set. All the new S/D stations that have come up recently have the temperature pre-set option, where three frequently used temperatures can be set in advance and then the required temperature can be recalled with just a single push of a button. This is an added advantage to the temperature control function that we usually look for in any S/D station. Ultra-light soldering iron. A light soldering iron is advisable for comfort at work. Today, you can get a soldering station with an ultra-light-weight soldering iron that weighs not more than 95 grams. The plug-in type soldering tips with different shapes and sizes further add to this feature by providing the optimum working facility for compact boards with more than hundreds
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to be curious about what this term is and why it is important. To clarify this term, let me take an example. We set our S/D stations to a specific temperature for efficient work. However, do we ever bother to know if the tip of the iron has reached that temperature, or how close is it to the set temperature? The temperature accuracy gives us that idea. Ideally, the accuracy should be ±0.001°, which is impossible, but an S/D with ±5° of temperature accuracy is considered suitable. An S/D station with adjustable irons and tips should have the accuracy calibration option to maintain the working efficiency of the S/D station. Tip-to-ground ratings. This rating refers to two different parameters: potential and resistance. Tip-to-ground potential is the existing voltage between the tip of the S/D iron and the common ground of the station, and the tip-toground resistance is the resistance between the two. The first is the leakage potential, which should not be more than 2mV, while the resistance should not be more than 5Ω. Otherwise, the overall current will leak out and the station will never provide the required efficiency at work.
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branch manager, Entesla
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New features to look for
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You can never make the best choice if you do not have information on what is new in the market. Although you will find a few new styles of S/D stations with respect to their looks and design, the ones listed below are some of the new features. Ultra-fast thermal recovery. You might have got a synopsis of thermal recovery in the previous few paragraphs, but ultra-fast thermal recovery is something even beyond that. Only a soldering station with high wattage like 66
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of components to be soldered in. User-friendly. You can also see simple and user-friendly S/D stations that not only provide different factory settings for adjustment of variable temperature, calibration value and standby time, but also provide the ability to use fixed temperatures, interlock and energy levels with the use of PC software or a micro SD card. Another special feature in such type of S/D stations is the shutdown and standby function that helps save energy, increasing the life of the iron tip at the same time. Thermal control and lock. Have you ever thought of controlling the heat of the S/D station and locking it at a certain point so that the iron does not get overheated, eventually damaging the project? Think now, if you haven’t before. The new S/D stations available now come with a control card that turn off power to the station if the iron tip reaches the set temperature. Now, to check if the tip of the iron has reached the set point or not, they have temperature sensors incorporated at the tip. Such S/D stations provide certain features that are required for industrial manufacturing. These features are: compact design for energy saving, information regarding the errors and offset functions to moderate the heat. Such S/D stations are considered suitable for a wide range of applications starting from few touch-ups to heavy-duty work. Temperature sensors and alarm. This is a soldering station that allows no fluctuation in temperature during continuous operation at heavy load. To support this feature, such stations have high-sensitivity sensors connected to an alarm that turns on when the temperature of the tip goes above or below the maximum and the minimum temperature settings. The alarm again turns on if the iron is left in contact with the component or the board longer than the



There are some soldering stations where temperature governs the power delivery. The idea behind it is that, with the rate of change of temperature of the station, the joint temperature should reach the activation temperature. —One of the vendors from the soldering industry www.efymag.com
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Antistatic Soldering/De-Soldering Stations with ‘Ultra-Fast Thermal Recovery’ Available in India Model number 



Power consumption 



Operating temperature 



Price*



Antrix 



SLD 938 



70W 



200-480°C 



` 12,500



Agronic 



AGRONIC-936 



60W 



160-480°C 



` 12,000



ERSA 



I-CON PICO 



80W 



150-450°C 



` 18,281



Goot 



RX-711AS 



65 W 



200-480°C 



` 11,200



Hakko 



FX 838 



150W 



200-500ºC 



` 75,950



Inde DSSLF120 120W 



100~500°C 



` 21,000



MetroQ MTQ-917 



60W/80W 



160-480°C 



` 14,034



Metcal MS-500DS 



40W 



10-40°C 



` 95,165



Weller WX2 



120W 



0-550°C 



` 61,330
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Brands 



*The price is indicative only; please re-check before buying
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tions avoid any temperature overshoot even during the temperature recovery of the tip. Hybrid S/D stations. S/D stations are said to be hybrid when these use hybrid tools in conjunction with hybrid heating technology that combines infrared (IR) radiation with conventional heating, especially for SMD components. The IR radiation allows the tools to transfer heat to the components homogeneously.



Such stations have exchangeable hybrid adaptors that protect the chips from getting damaged during the heat transfer. These generally have high-power heaters, with wattage of about 200W. The choices are many with respect to features, but yes we do have some parameters now to guide us. Don’t you think the new styles will affect the selection parameters in the days to come? 



The author is a technical journalist at EFY
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time set. This also prevents overheating of the components. Another option which this soldering station provides is that, it is designed with thermal insulation capability to reduce the transfer of heat to the grip of the iron, allowing one to hold the iron for a longer time. Based on Curie heat technology. In this type of heating technology, as soon as the power to the soldering station is turned on, the AC signal goes to the handle through a coil, due to which an eddy current is induced in the heater (that is ferromagnetic) to increase its temperature. Now, as soon as the temperature reaches the Curie point, the magnetic properties of the heater change, inducing no further eddy current and turning off the heat. But as soon as the temperature goes below the Curie point, the current is induced again, generating another heating cycle. Such soldering stations are dependent on the type of heating material used. Today, soldering stations available with this heating facility provide an excellent energy conservation option. Such sta-



buyers’ guide
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innovation



SafeDrive: An Automatic Accident Management System



S



How does the whole system work



SafeDrive works by employing the most-modern technologies in a very small package. In-built impact sensors detect accidents and collect high-accuracy location information from the on-board global positioning system (GPS). Then, this information is processed and transmitted by the SafeDrive device to central office via cellular technologies. The SafeDrive ecosystem comprises two parts. The first part is a mobile Internet-enabled device. With voice capability similar to a phone, the SafeDrive device can automatically detect accidents and transmit distress messages with GPS location information. The second part is a backend support network that mainly consists of 24×7-support personnel who can
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afeDrive is a personal emergency management device that automatically detects crashes or other crisis situations and makes that crucial first call for help. It also helps victims in less severe, yet highly-troubling, cases like tire blowout, vehicle breakdown and medical emergencies that happen on the road. By connecting to the on-board diagnostics through any ODB-II port of the car, this device automatically monitors car operation in order to predict failures before these happen, at the



same time alerting users of best safedriving practices. It was designed by a seven-member team led by Prasad Pillai, chief executive officer, and Dhanya CM, chief operating officer, Raksha SafeDrive.



w



w



Fig. 1: Internal layout of the product



Fig. 2: The SafeDrive scenario
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receive distress messages and GPS location information transmitted by the SafeDrive device. Once the support centre receives the information, it is passed on to emergency providing agencies, the owner of the device is identified and emergency medical contacts are notified by SMSes and phone calls.



Hardware design
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Dilin Anand
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India is ranked second in the world for estimated road traffic deaths per year, according to WHO’s global status report on road safety published in 2013. With such scary statistics, the need for an automatic accident management system is easy to sell



This device’s hardware consists of three key sub-systems: connectivity, positioning and crash sensing. Connectivity is achieved with a GPRS modem and associated circuitry. In India, cellular connectivity is the most ubiquitous and cost-effective networking option available. While it does not promise hundred per cent reach, it does provide the largest area of coverage that can be obtained compared to other technologies. Positioning features like identifying the vehicle’s location are very crucial to this product. Location sensing is provided by an in-built GPS circuitry. The next subsystem is what designers claim to be the most crucial of all—the crash sensing circuitry. The circuitry has accelerometers to measure impact and sudden change in acceleration (deceleration) of the vehicle. Their proprietary algorithm then processes the digital data collected through these accelerometers and decides if the vehicle was involved in an accident. Apart from these, SafeDrive also has supporting circuitry for receiving voice calls, in-built battery charging for uninterrupted power, data-logging www.efymag.com
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A typical accident scene



1. As soon as the in-built sensors detect an 1. The most common mode of notification is accident, a quick notification is automatically by kind-hearted bystanders who would call sent with information relating to location and authorities after they see an accident. accident severity, among others, to emergency assistance centre and local emergency service providers. 2. Easy access is provided to emergency contacts, and their support centre will ensure proper care and attention to people in distress.



2. With the hustle and chaos in case of an accident, many things get overlooked easily. For example, in most cases, the emergency contacts, identity and medical history of the victim may not be known immediately.



3. Live support staff trained in dealing with emergency and crisis management will coordinate and streamline relief operations with local and government authorities and with the family of the crash victim.



3. In most cases, the first help offered to an accident victim is from mostly unprepared and confused, but helpful bystanders. This is not a very effective system.



4. With access to secure medical information 4. The critical time for providing medical provided from the user’s profile, emergency help is wasted, which adversely affects the responders can respond to the crisis faster chances of survival of the victim. and more efficiently. Statistics show that… Third-party studies show that about 50 per cent of lives can be saved if they are given medical attention within the first hour following an accident, often called the ‘golden hour.’



Solving challenges: Accident detection The ability to detect acceleration forces of up to 100g (where g is the unit of acceleration; 1g=9.8 metres per second) was necessary for Raksha SafeDrive to accurately determine the impact and severity of the accident. Other aspects involved filtering methods to accurately identify false positives. The team did not want the system to trigger an accident for a false event, like if a device gets dropped on the floor. Identifying such false cases from an actual accident was also given due consideration.
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The key differentiation of SafeDrive is automatic crash detection and notification mechanism. The other products currently available in the market are limited to providing location-tracking features. SafeDrive adds a new spin to this by adding an in-built crash sensing and notification mechanism. The team claims that crash sensing is the key technology that differentiates this product from the others. In conventional systems, false triggers for small impacts, including sudden braking and impacts from traversing large gutters on the road, affect the integrity of the solution in the long run. If a system such as this is allowed to cause a false accident trigger, the ensuing situation can wreak havoc for the driver and entire support system. It will cause the solution to degrade and, consequently, affect its ability to be put to use in an effective manner. “We accomplish a stable, error-free and dependable accident detection system implemented through proprietary algorithms that contextually analyse and combine all the information obtained. This includes position, velocity, impact direction and duration, make and model of the vehicle, and so on,” explains Pillai.



SafeDrive scenario
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What sets it apart



What Happens in Case of an Accident?
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capabilities and high brightness light emitting diode (LED) for visual indication to the user.



innovation
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Current competition
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In most developed and developing nations, including China, modern technologies are employed for fast detection and co-ordination of emergency rescue efforts. In the USA, General Motors developed and commissioned OnStar system in their cars, that provides automatic accident detection and emergency SOS button, over 15 years ago. Currently, this system provides many services, including instant oncall support from a central office and dispatching emergency assistance to www.efymag.com



the accident location, among others. Over the past several years, most other car manufacturers have followed their lead and have provided similar safety systems for their cars sold in developed countries like the USA, the UK and others. However, in India, we are yet to see such technologies being used and made available for public consumption. Lack of such modern technologies for emergency response is a major problem to be dealt with in order to reduce high causalities in India from road accidents. SafeDrive was available for preorder in November at a price of ` 6999 from the company’s website Raksha. me. Competing international products like Splitsecnd cost around ` 12,000 to buy, plus a monthly expense of ` 900



to subscribe to the emergency service, apart from routing service from a centre placed out of India. Prasad adds, “We have taken two years, with the effort of a seven-member team, to bring this product into fruition.”



What we can expect in the future Prasad and his team are working on patenting some features, which they cannot disclose at this time due to patent filing requirements. From my interaction with the team, I am sure that we can expect some interesting improvements in the feature set that comes with the next generation of this product.  The author is a senior assistant editor at EFY Electronics For You | December 2014
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EFY Plus DVD



This Month’s DVD Contents



This month’s DVD is a compilation of different tools starting from integrated development for Intel Galileo to circuit compilers like MikroElectronika, along with simulators like quite universal circuit simulator (Qucs). Also, enjoy the rhythm platform through Performous



PICBASIC PRO is a simple and easy-touse Basic compiler with dedicated libraries or routines for the rapid development of Microchip PIC microcontroller (MCU) based projects. It produces codes in the same manner as a C compiler and so, is widely used by engineering professionals to produce commercial firmware. Its design for fast compilation makes it popular among professionals.



Arduino IDE for Intel Galileo



7Zip. Version 9.20 (file archiver) Java Runtime Environment. Version 8.0.250.18 (runs programs written in Java programming language) VLC. Version 2.1.5 (media player) Opera. Version 24.0.1558.66 (web browser) Free Download Manager. Version 3.9.4 (file download manager) Thunderbird. Version 31.1.0 (e-mail application) Mozilla Firefox. Version 33.1 (web browser) Apache Open Office. Version 4.1.1 (open office) Prozek Vital 2014 (antivirus)



mikroPascal PRO is a fullfeatured Pascal compiler with some ready-to-use libraries, intuitive IDE and compiler with advanced optimisations for PIC devices from Microchip. It features about four different levels of optimisations that can reduce the code size up to 20 per cent.



Quite universal circuit simulator (Qucs)



Qucs is an integrated circuit simulator with a graphical user interface (GUI) to simulate a large-signal, small-signal as well as noise behaviour, of the circuit. It aims to support all kinds of circuit simulation types like AC, DEC, harmonic balance analysis, noise analysis and S-parameter. It can also import existing SPICE models for use in simulations.
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The integrated development environment (IDE) for Intel Galileo board, with x86 architecture, is compatible with operating systems like Windows (7, 8, 8.1), Ubuntu (12.04) and Mac (OS X version 10.8.5, OS X 10.6.8, 10.7.5 and 10.9.2). It supports Arduino libraries for the following: serial peripheral interface (SPI), electrically-erasable programmable read-only memory (EEPROM), universal asynchronous receiver/transmitter (UART), generalpurpose input/output (GPIO), Wi-Fi, Servo and USB host to help board interfaces.



mikroPascal PRO



Popular resources
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PICBASIC PRO



It has over 500 ready-to-use library functions and examples, along with a comfortable IDE and comprehensive help file to provide sufficient aid in development.



SmartSim



mikroC PRO is an ANSI C compiler for PIC microcontroller based devices from Microchip. It has an IDE, a compiler with advanced optimisations, both hardware and software libraries and additional help tools. It also has some ready-to-use examples for users to get started in no time.



SmartSim is an open source, crossplatform digital logic circuit design and simulation package for educational use for anyone, from children to adults. It helps create complex circuits by allowing one to create one’s own custom components and include them in other circuits. It also provides many semiconductor based components and models such as opamps, diodes, MOSFETs and PMOSFETs.



mikroBasic PRO



QP Modeler



mikroBasic PRO is a full-featured Basic compiler for PIC development from Microchip, built specially for beginners with its simple syntax and clear code.



Quantum platform (QP) modeler (version 3.2.2), known as QM, is a graphical modelling tool used to design and implement real-time embedded software based
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w



mikroC PRO
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on unified modelling language (UML) state machines and lightweight QP active object frameworks. It helps one to decompose software into event-driven components called active objects and to automatically generate C or C++ codes.
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Sneha Ambastha



ZenitPCB suite 180 ZenitPCB suite is a printed circuit board (PCB) layout tool to help hobbyists, students and academics from high schools create their own PCBs with a professional approach, without an expensive licence. It is a computer aided design (CAD) program that helps one to realise his or her projects in a short time.



Wiring Wiring is a programming framework for microcontrollers to allow writing cross-platform software to control devices attached to a wide range of microcontroller boards and to create all kinds of creative coding, interactive objects, spaces or physical experiences. Currently, it is being used widely by thousands of students, artists, designers, researchers and hobbyists for learning, prototyping and finished professional work production. Some others tools are: ScadaBR, Modbus SCADA, timer calculator V2.7.0, package manager V3.5.0, visual TFT V3.8.0, visual GLDC V2.7.0, GLCD font creator V1.2.0 and Smith V3.10.  The author is a technical journalist at EFY www.efymag.com
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Quite Universal Circuit Simulator: A Free Mixed Signal Electronic Circuit Simulator Being a free electronic circuit simulator, this is an efficient tool for an electronics engineer to simulate analogue and digital systems as well as analyse their system behaviour. Try it out in this month’s EFY Plus DVD Jai Sachith Paul
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C



ircuit simulation is a critical step in electronic product design. By simulation a design, an engineer will know the behaviour of the circuit on various test cases even before practically implementing it. Getting the design right at the first implementation saves a lot of time and cost for the manufacturer. This, in turn, helps the manufacturer to reduce the time to market. Quite universal circuit simulator (Qucs) is a free open source integrated circuit simulator with a smart graphical user interface (GUI). The GUI in Qucs is based on Qt, which is a crossplatform application framework. We can run AC, DC and transient analysis, in addition to VHDL/Verilog simulations, very easily with the help of this circuit simulator. Apart from this, we can easily import any existing SPICE model for our circuit simulation.



Infobytes



w



 Qucs is currently developed for GNU/ Linux systems using GNU autotools.  Also available natively on X86 Windows (XP/Vista/7/8) systems and experimentally on X86-64 versions of these. It also gets successfully compiled on other operating systems like Solaris and NetBSD.  Latest stable release: 0.0.18 on August 31, 2014.
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Fig. 1: Schematic and data visualisation



Functions of Various Tool Suites



Tool suite 



Function



GUI 



Creates schematics and VHDL code, sets up simulations and provides simulation results.



Text editor 



Displays netlists and simulation logging information.



Filter synthesis application 



Helps in designing various types of filters.



Backend analogue simulator 



Simulates the previously set-up schematic. It takes a netlist, checks it for errors, performs required simulation actions and, finally, produces a dataset.



Transmission line calculator 



Used to design and analyse different types of transmission lines like microstrips, coaxial cables, etc.



Component library 



Holds models of real-life devices such as resistors, diodes, opamps, etc.



Attenuator synthesis application 



Designs various types of passive attenuators.



Command line-conversion program 



Imports and exports datasets, netlists and schematics from and to other CAD/EDA software.
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EFY Plus DVD Features of Qucs



Smart GUI. You have access to a very useful GUI in Qucs that is based on Qt by Digia. This helps us create schematics or write VHDL code using the user interface. Setting up simulations and displaying their results is very easy using this GUI. The GUI aids in efficient schematic capture by allowing the simulated data to be represented in various forms as Smith chart, tabular, cartesian, polar, Smith-polar combination, 3D-cartesian, locus curve, timing diagram and truth table. Analysis of results made easy. Various types of analyses are possible with the help of Qucs. We can get the small signal response of a circuit using AC analysis, while the DC sweep analysis in Qucs could be used to calculate the circuit’s bias point over a range of values. The transient analysis helps us compute the response of the circuit with respect to time. Not only can we easily calculate the contribution of noise from the resistor and semiconductor devices in the circuit with the help of noise analysis, we can also vary the range of values of a component in the circuit and note the response using Qucs with the help of parameter sweep analysis. It is easy to obtain scattering parameters by using S parameter simulation in Qucs, while pure digital simulations are supported by VHDL and Verilog HDL in Qucs.
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Fig. 2: Transmission line calculator



and capacitors as well as models for sources, probes and transmission lines for electronic circuits. We can also find non-linear components like diodes and transistors in the library. It includes various transistor models like heterojunction bipolar transistor (HBT), metal semiconductor field effect transistor (MESFET), metal oxide semiconductor field effect transistor (MOSFET) and junction gate field effect transistor (JFET) in the component library. Additionally, users of this tool are given the provision for expanding the libraries as per their requirements.
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Let us take a look at the main features of Qucs: Massive component library. Qucs comes up with almost all the components required for an electronic circuit. The library consists of lumped elements like resistors, inductors



The strength of any tool lies in the experience that it can provide its users. Going through the reviews in the online communities, we realised that
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Fig. 3: Plotting data in Qucs



What users think about this tool



THE COMPLETE MAGAZINE ON OPEN SOURCE



Your favourite Magazine on Open Source is now on the Web, too.



OpenSourceForU.com Follow us on Twitter@LinuxForYou
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EFY Plus DVD Another user from apps.ubuntu. com says, “I have only played with this briefly, but if you are familiar with Agilent Design System (ADS), then you will pretty much be right at home. That being said, if you are not familiar with ADS, then it could be a bit confusing. Features included are: AC, DC, harmonic balance, S parameter sims, Smith charts, as well as cartesian plots for transient sims, SPICE models for transistors and FETs, and file based circuit elements. It looks like it will be adequate for hobby circuit building. In fact, it is probably the most complete open source circuit simulator that I have found.”



Competing tools in mixed signal electronic circuit simulation



Why not give it a try
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I have a very strong preference for Qucs. It is easier to use and richer in features. For example, the basic OpAmp is just what you need when you want to make some examples in class without drowning in the complexities of a real OpAmp.”



Qucs is already a very popular electronic circuit simulator among design engineers. It is free and an open source simulator. If you are a designer or student who is curious to know how a circuit works, you must give it a try today itself.  The author works at EFY
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users are quite impressed with this product. A user from sourceforge.net writes, “This is a very nice product. I am a DSP guy, so I do not use circuit simulators often. I have some experience with SPICE and Orchad, but
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GNU circuit analysis package (GNUCAP). GNUCAP is a fully-interactive and commanddriven general-purpose circuit simulator, developed as part of GNU project. It can perform non-linear DC and transient analysis, Fourier analysis and AC analysis linearised at an operating point. Ngspice. Ngspice is yet another open source mixed signal circuit simulator. It is possible to have three classes of analyses using Ngspice—non-linear DC analysis, nonlinear transient analysis and linear AC analysis. Easyeda. Easyeda is a web based EDA tool for electronics engineers. This is an online tool and the user need not download any software. Easyeda helps in online schematic capture, PCB design and Ngspice simulation. Falstad circuit simulator applet. Circuit simulator is a freely available Java applet that can be used to simulate a wide variety of electrical and electronic circuits. We can either run the simulator as a standalone Java application or embedded within a web page by using a Java-enabled browser. GeckoCIRCUITS. GeckoCircuits is a circuit simulator for modelling power electronic systems. The software has an extremely-high simulation speed. It can be used to simulate control modelling and thermal simulations. It can also be integrated into MATLAB/Simulink or other programming environments.
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EFY Plus DVD



Create Hierarchical Designs Easily With SmartSim
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Demonstrate the gate-level digital logic and build-up larger designs with SmartSim. SmartSim is available for Windows and Linux, on the DVD accompanying this month’s issue of EFY Plus Sneha Ambastha
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re you working with Raspberry Pi and need to design a larger logic circuit and simulate it too? Do not worry. SmartSim will definitely help you with this. SmartSim is a design and simulation package for digital logic circuits. Its main focus is to demonstrate gatelevel digital logic circuit and build larger designs by allowing the use of same components again and again.



Hierarchical design



Why use SmartSim
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Starting from its ability to create a hierarchical design to its ease-of-use, everything makes the tool widely acceptable and popular amongst the different categories of users. Hierarchical design. This special feature allows you to create customised components so that these can be included in the library for further use in any of the circuits later. This allows you to easily create large and complex circuits. This also gives you the ability to easily include the large circuits in other circuits as sub-components. Interactive simulation. Interactive simulation is another advantage that SmartSim offers. Even when the circuit simulation is on, interactive simulation helps you explore the sub-components inside it and also gives you an opportunity to control the circuit. The simulation activity allows you to produce logic-timing diagrams, along with detailed circuit functions, that can be recorded and analysed later. The interactive simulation rep-



w



Interactive simulation



w



w IV



ent formats like portable document format (PDF), portable network graphics (PNG) and scalable vector graphics (SVG) so that these can be used in another system for further review and report. You can also give Print command from within the tool to get the circuit layout on paper. Cross-platform tool. SmartSim is a cross-platform software, although it was originally designed keeping in mind the Raspberry Pi computer. It can be used on Windows, Linux and Mac. Raspberry Pi usually comes with SmartSim, although it may not be the upgraded version.  Touch-screen friendly. Using SmartSim with any device does not mean that you have to be completely dependent on keyboard interaction. SmartSim is touch-screen friendly and pointing-device operated. This makes it ideal for use with interactive whiteboards in classrooms and other touch-screen devices. Plug-in component support. SmartSim supports plug-in components so that it is possible to add more sophisticated fundamental components to a circuit. Although it does not have a large number of plug-in components yet, it has a component to interface with GPIO ports under Linux, in case of Raspberry Pi. Free memory. SmartSim has about 25MB of free memory, which means that it has about 25MB of additional memory on top of the one required by the specific operating system and other running programs. The amount of free



SmartSim running on Raspberry Pi



resents the wires in the circuits with some special colour codes, making it easy for users to understand if the circuit is working correctly. Work presentation. SmartSim allows you to export both the circuit designs and timing diagrams to differ-
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Competitors at hand



EFY Plus DVD



Quick view  Version: 1.4.1 (Latest)  Operating systems and processor architectures (tested)



• Windows XP or later (x86) • Linux based (x86; x86_64) • ARM  Licence: GNU general-public licence Version 3  Free disk space: 25MB (including libraries)  Free memory: 25MB  Peripherals • Mouse, touch-screen or other pointing device • Keyboard • Monitor or other display • Optional printer
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Ashley Newson, the creator of SmartSim says, “SmartSim is not a fully-fledged printed circuit board (PCB) or other hardware design tool like KiCad, quite universal circuit simulator (Qucs) or SPICE, and so can- Colour description not be compared to them.”  Blue wire: Set to binary 0 (false) As per Newson, the only  Red wire: Set to binary 1 (true) software we can compare  Green wire: Does not have a live input (high impedance, Z or state). This can also be used as a result of a fault SmartSim to is Logisim. design with no input connections to a wire Logisim is another educational tool for design-  Yellow wire: Multiple-input error ing and simulating digital logic circuits. It is again an SmartSim on Raspberry Pi open source software, with Before using SmartSim on Raspberry Pi, it has to be colour-coded wiring that upgraded to the latest version and then installed by aids during simulation. It typing the following commands: runs on all devices that sup-  sudo apt-get update port Java version 5 or later,  sudo apt-get install smartsim and has a special version released for MacOS X and Pre-requirements Windows OS. SmartSim requires a few tools without which it cannot Although it shares a be installed on different platforms high resemblance with  GTK+ 2 SmartSim, Logisim cannot  LibRsvg accommodate any analogue components, and any further developfiles that can be transferred between ment to it has also been suspended different versions seamlessly. indefinitely. Another user, too, accepted that Another difference is SmartSim’s the software is pretty good. He further compatibility with Rapsberry Pi, which added that, SmartSim is slick, easyhas not yet been proved in case of to-use, looks great and seems to do Logisim. exactly what it says on the package. He said that, he was surprised by the User experiences performance of SmartSim on the fairlylarge circuit he connected. We are all humans and, despite being Although this tool has had almost aware of the features and advantages all positive feedback, one customer of this software, we want to know the was disappointed because he could experiences of other users too. not install it on his old Fedora system. As per user reviews on SmartSim Newson agreed that there was a small blog created by Raspberry Pi, one of bug in the .make file of the software the reviewer uses it on three different that he removed and then the installaplatforms and was highly impressed tion went perfectly.  by its multi-platform capability. As per him, SmartSim looks and feels identical on all three of them and creates circuit The author is a technical journalist at EFY www.efymag.com
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In this article, we explore quantum platform (QP) frameworks and modelling tool. The framework can be used to produce highly-responsive and modular-embedded system applications. Design and implementation of real-time embedded software is so easy with the help of the QP modelling- and code-generation tool Jai Sachith Paul
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P, from Quantum Leaps, is a family of open source frameworks that helps a user build efficient real-time embedded applications.  The framework can completely replace the need for a traditional real-time operating system (RTOS) on a bare-metal single-chip microcontroller that controls the entire embedded system. The QP family consists of three frameworks: QP/C and QP-nano (written in C) and QP/C++ (written in C++).



w



w



w



.ra gu



The QP reveals itself before us as a better alternative to the RTOS in a single-chip microcontroller, controlling the embedded system application.  Let us try to figure out the reasons for this. No blocking. In an RTOS, we have counters, flags and other blocking mechanisms that are time-consuming in the sense that, when a program is blocked, it is not doing any work while waiting for an event. This also consumes a lot of memory space. In order to keep things simple, active objects are introduced into the QP framework by behavioural modelling specified by hierarchical state machine (UML state chart).The QP framework provides the active objects with the execution thread, queuing of events and event based timing services. The elimination of blocks helps the program to have a smaller footprint in RAM (data space) as well as in ROM (code space). The scalability and efVI



Fig. 1: QM graphical modelling tool



Fig. 2: Components of quantum platform



ficiency is thereby increased considerably in a resource-constrained embedded system.  High-efficiency and better resource utilisation. The flow of program is controlled by asynchronous events initiated by user actions, such as a mouse click, sensor outputs or messages from other threads. This event-driven approach helps the programmer to express his event more directly, which, in turn, improves the efficiency of his work. An-



December 2014 | Electronics For You Plus



Components in QP architecture and functions Quantum event processor (QEP). Allows direct coding of UML state charts in C/ C++. Supports hierarchical state nesting. Quantum framework (QF). Enhances concurrent execution of state machines specifically designed for real-time embedded applications. Quantum kernel (QS). Executes state machines in a run-to-completion fashion. Quantum spy (QS). Enables live monitoring of QP applications with minimal footprint and slowing down of code. other advantage of using this scheme is that the CPU needs to be busy at the occurrence of the event only. This means, that, we have a better resource-utilisation and power-efficiency. No wonder the event-driven, quantum platform is www.efymag.com
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ideal for single-chip microcontrollers in embedded system design. 
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Fig. 3: Code generation in QM



Encapsulation for enhancing concurrency. Encapsulation involves packaging of data with operations into classes. It includes a mechanism for restricting access to some of the object’s components as well as a language construct that facilitates bundling of data with the methods (or other functions) operating on that data. Even without any mutual exclusion mechanism, all private attributes of the active objects can be accessed only by its own thread. In order to ensure proper encapsulation, the resources are not shared. A dedicated active object becomes the manager and access of the resources by the rest of the system is by the events posted to this manager-active object. Highly-responsive event-driven architecture. There is an event queue associated with every active object. It helps them receive all the events exclusively through this queue. Whenever there are events like user actions, such as a mouse click, sensor outputs or messages from other threads, an event will be posted to the event queue asynchronously. The event producer need not wait in line for the actual processing of event. The QP framework takes up the responsibility of
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By knowing the advantages of decomposing the software into event-driven actors, a developer might wonder how the quantum platform could be used to implement real-time embedded software. In order to help them, the package comes with a really cool graphical modelling tool, QP modeler (abbreviated as QM). The QM helps you elaborate graphically UML state charts associated with active objects. While using this tool, you need not re-invent the software architecture from scratch. The modeller helps you reuse the active object framework provided by QP. This will, in turn, increase your productivity dramatically. QM also features automatic generation of C/C++ code, depending upon the framework used. Automatic model verification is also done during code generation. The tool provides mechanisms to quickly switch between the code and model, so as to apply required changes to the model than to the code. The QP/C and QP-nano frameworks comply with most of motor industry software reliability association’s MISRA-C:2004 rules, while the QP/ C++ framework complies with most of MISRA-C++:2008 rules.
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Feature highlights
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Pre-emptive multitasking kernel. Users can go for the traditional RTOS for running the active-object model. But the QP framework provides a simple, superfast, non-blocking, run-to-completion (RTC) kernel. The kernel provides fully-preemptive multitasking using a single stack for all actor threads. The pre-emptive kernel determines the scheduling policy where an RTC step can be pre-empted in order to execute another thread in the same processor. The suspended RTC step can later be resumed. There will be no concurrency issues as long as the pre-empting and pre-empted threads do not share the same resources. www.efymag.com



Active objects (actors) Actors are event-driven, encapsulated state machines running in their own thread of execution. They communicate with each other asynchronously by exchanging events. Behaviour is specified in QP by means of hierarchical state machines (UML state charts). They enforce the best practices of concurrent programming. In response to a received message, an actor can:  Determine its behaviour for the next message.  Create a finite number of new actors.  Send a finite number of messages to other actors. safely delivering and queuing of events in the queue to the thread of recipient active object where the processing takes place. In the event-driven approach, the processor is busy only at the occurrence of the event. There is a better utilisation of resources and saving of power. The event-driven approach seen in QP modeler is quite different from that seen in the traditional graphical user interface (GUI) development tools and architectures. Here, the actors not only make use of the nature of the event but also the context (state) of the system. 
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test bed for the concepts of QP, having significant domain complexity and requiring hard real-time determinism, small footprint and low power. Subsequently, QP has been adopted across the company and is used in all products on a variety of OS platforms.” Some users also have a different view on CPU utilisation by using QP. They feel, “Ideally, when QP is used with an operating system, it should have lower CPU utilisation rates and more efficiency. But, in some practical case studies we see, it proves to be just the opposite. We also feel complexities in porting and implementation.”  Most users have given high ratings for the product and found the product to be very useful. But, some users feel that the product did not meet their expectation in certain aspects. The decision on whether the user should go for QP framework should be based on case study, taking into consideration the unique constraints of the system being built.  The author works at EFY
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A wide range of products in various domains that include consumer electronics, telecommunications, industrial automation, transportation, medical devices, aerospace and robotics already make use of this highly-efficient tool. The software is licensed under dual-licensing model. If you are developing and distributing open source applications under GNU general public licence (GPL), as published by the free software foundation, then you are free to use Quantum Leaps software under GPL version 3 of the licence, or any later version. If you are developing and distributing traditional closed source applications, you must purchase one of Quantum Leaps’ commercial licences, which are specifically designed for users interested in retaining the proprietary status of their code.



Before going for any tool, it is important to know what the current users feel about it. A user who reviewed the product on the company website says, “The QP implementation is very compact and efficient, yet provides you with lots of features for such a small package. The QP framework code is wellorganised and the port files allowed us to easily make any customisations that we needed. All of this has allowed us to focus on our design and functionality instead of reinventing the wheel with another custom-state machine. One of the best parts about this model is that the maintenance code can be easily added, without adding lots of spaghetti code to add in something new. Without using QF, I do not believe we could have delivered on our given schedule dates with the same level of quality.” Another user feels, “Early versions, of what is today QP, were developed and used by IntegriNautics (now Novariant) in its core GPS receiver technology. A GPS receiver is an ideal
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All relevant aspects of the system’s history are very efficiently captured by the state.
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PLL FM Transmitter
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his is a circuit that offers a challenge to electronics enthusiasts and hobbyists—an FM transmitter that uses readily available components and covers the FM broadcast
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Circuit and working
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(PLL) method, making transmission frequency rock-solid all the time, just like commercial stations. Using DIP switches, simply punch in the frequency on which you wish to broadcast, and you are on the air.



The circuit comprises two units. Unit 1 is the RF section of the transmitter, shown in Fig. 1, which transmits the FM signal. Unit 2 is the TP1 PLL control section, shown A B C8 R3 C7 C6 in Fig. 2, which helps in R1 1n RFC1* 33K 1000u 1n 47K locking the transmission L2# 25V frequency. The circuit uses ANT. R8 R2 L3# phase-lock loop that pro47K 100K vides drift-free transmisC1 C2 S1 TP2 22p 470p POWER T1 T2 sion frequency. VC1 2N2222 2N2222 L4# 50p RFC2* The RF section is built D1 around transistors T1-T4, MV209 R7 C3 100E with T1 (2N2222) in ColCON1 15p R9 L1# 12V 3.3K C9 pitts oscillator configuraT3 C4 C5 T4 R4 100n BF199 R5 15p 15p 2N3866A tion. The frequency of the 33K 330E WITH R6 oscillator is determined by JACK1 HEATSINK TP0 100E AUDIO IN C coil L1 and capacitors C1, D C2, C3 and C4. Modulating GND S1 = ON/OFF SWITCH RFC1*, RFC2* AND L1# − L4# −− FOR DETAILS REFER TEXT signal, which is in audio Fig. 1: RF section of the transmitter (Unit 1) range, is fed through Jack1. D1 is a varactor diode, working in reverse-bias mode. Since Parts List this is an FM transmitter, the deviaSemiconductors: C2 - 470pF ceramic disk tion in the frequency of the oscillator - SAB6456A 64/256 prescaler IC1 - 15pF ceramic disk C3-C5 IC2 - 7805 voltage regulator C6, C8 - 1nF ceramic disk is based on the amount of reverse-bias - CD4059 programmable IC3 C7, C21 - 1000µF, 25V electrolytic generated by the audio signal. Transis divide-by-N counter C9, C14, IC4 - CD4046 phase-locked-loop C18-C20, C22, tor T2 (2N2222) acts as a buffer that (PLL) comparator C24 - 100nF ceramic disk isolates the oscillator from the rest of IC5 - CD4060 ripple carry binary C10, C15 - 10µF, 25V electrolytic counter/oscillator C11 - 200nF ceramic disk the amplifier chain. IC6 - TL071 operational amplifier C12 - 400nF ceramic disk Frequency-modulated signal is couT1, T2, T6 - 2N2222 npn transistor C13 - 220µF, 25V electrolytic T3, T5 - BF199 npn transistor VC1 - 50pF trimmer capacitor pled to driver transistor T3 (BF199) via T4 - 2N3866A npn transistor Miscellaneous: capacitor C5. R7 is a current-limiting D1 - MV209 varactor diode RFC1 - 50T, 28SWG balun core resistor. Transistor T3 is wired as a LED1 - 5mm LED RFC2 - 25T, 28SWG balun core Resistors (all 1/4-watt, ±5% carbon): L1 - 4T, 4mm dia 26SWG Class A amplifier and drives transistor R1, R8, R19-R31 - 47-kilo-ohm L2 - Broadband transformer T4 (2N3866A) via broadband imped- 100-kilo-ohm R2, R15 6T primary 26SWG, R3, R4 - 33-kilo-ohm 1T secondary, 20SWG ance matching transformer L2. Power R5 - 330-ohm L3 - 13T, 8mm dia 26SWG amplifier operates in Class B mode. Coil R6, R7 - 100-ohm air core R9 - 3.3-kilo-ohm L4 - 6T, 8mm dia 26 SWG L4 and trimmer capacitor VC1 match - 18-kilo-ohm R10 air core transistor T4’s collector to the antenna. R11, R12, R16 - 10-kilo-ohm CON-CON2 - 2-pin terminal connector The PLL control section is built - 6.4MHz crystal R13 - 220-ohm X TAL1 - DIP switch DIP1-DIP4 R14 - 2.2-kilo-ohm around 64/256 prescaler SAB6456A S1, S2 - On/off switch R17 - 4.7-kilo-ohm (IC1), programmable divide-by-N - Audio input jack R18 - 1-mega-ohm - Co-axial cable VR1 - 100-kilo-ohm preset counter CD4059 (IC3), phase locked - Heat sink for transistor T4 Capacitors: loop comparator CD4046 (IC4), 14-stage - Wire antenna C1, C16, C17 - 22pF, ceramic disk ripple carry binary counter/oscillator
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band in 100kHz steps. The frequency drift is controlled by phase-locked-loop
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Fig. 2: PLL control section (Unit 2)
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CD4060 (IC5) and operational amplifier TL071 (IC6). This section uses voltage regulator 7805 (IC2) to provide regulated power supply of 5V for the working of IC1. IC5 generates 1.5625kHz reference frequency for the PLL at pin 1, which is fed to frequency comparator (IC4) at pin 14. A low-level output is taken from the antenna via limiting resistor R9 (shown in Fig. 1), which is coupled to pin 2 of IC1 via capacitor C18. Pin 5 of IC1, the mode pin, is left open to select divide-by-64 mode. Output frequency of the transmitter is divided by 64. Transistor T5 converts the output of IC1 to 12V CMOS www.efymag.com



levels. The signal is further divided in programmable divide-by-N counter CD4059 (IC3). Output of CD4059 (pin 23) is connected to the frequency comparator pin 3 of IC4. The PLL comparator (IC4) compares the phase relationship between the reference signal on pin 14 with the input frequency on pin 3. Depending upon the variance (phase relationship) up or down, a correction voltage is generated on pin 13 of IC4, which is applied to the varactor diode of the VCO to bring it precisely to ‘on frequency.’ An active low-pass filter (IC6) removes audible 1.5625kHz reference tone from the control voltage.



PLL Transmitter Test Points Test point 



Details



TP0, TP3 



0V (GND)



TP1 +12V TP2 



Transmitted frequency



TP4 +5V TP5 



Frequency as set by DIP1-DIP4



TP6 1.5625kHz Note: All measurements are w.r.t. GND



The reference frequency of the PLL is multiplied by the programmable divider divide rate to give the final frequency. If the divider rate is 1024 (as set by DIP switches DIP1-DIP4 Electronics For You | December 2014
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Fig. 3: Actual-size PCB layout of RF section



Fig. 4: Component layout of PCB of RF section



shown in Fig. 2), then the output will be 1.5625×1024×64 = 102.4MHz. Similarly, a DIP setting of 1000 gives us an output frequency of 100MHz. LED1 lights up to indicate a lock on the selected frequency.
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An actual-size, single-layer PCB layout for Unit 1 is shown in Fig. 3 and its component layout in Fig. 4. Singlelayer, actual-size PCB layout for Unit 2 is shown in Fig. 5 and its component layout in Fig. 6. Assemble the circuits on the PCBs to save time and minimise assembly errors. Unit 1 is connected to Unit 2 by a co-axial cable of short length. Open end of resistor R1, indicated as ‘A’ in Unit 1, is connected to pin 6 of IC6, indicated as ‘A’ in Unit 2, by co-axial cable. Similarly, open end of resistor R9, indicated as ‘C’ in Unit 1, is connected to open end of C18, indicated as ‘C’ in Unit 2, by co-axial cable. Ground the shield wire of the coaxial cable. Keep all leads as short as possible. To test the circuit for proper functioning, connect stabilised 12V supply to both the units. The circuit will accept audio signal from just about anything (CD, tape, iPod or computer) and transmit the signal, which can be received by an FM radio. An external microphone amplifier can be used for speech. A good matching 50-ohm ground-plane antenna will greatly enhance the range of transmission. Use appropriate IC bases on the PCB. 
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Fig. 5: Actual-size PCB layout of PLL control section



Fig. 6: Component layout of PCB of PLL control section
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The author is an electronics hobbyist and a smallbusiness owner in Albany, New York, USA. His interests include designing RF circuits www.efymag.com
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The circuit diagram of a long delay timer with realtime clock display is shown in Fig. 1. The circuit consists of three push-button switches (S1, S2 and S3), one on/off switch (S4) and LCD display. The heart of the circuit is AT89C51 microcontroller (IC2). AT89C51 microcontroller. AT89C51 is a CMOS 8-bit microcontroller having 4kB Flash memory, 128 bytes of RAM, 32 I/O lines, five-vector two-level interrupt architecture, two 16-bit timers/counters, full duplex serial port, on-chip oscillator and clock circuitry. It is used to run both the real-time clock and countdown timer. One of its internal timers is used to configure the countdown timer. The four ports of the microcontroller are used as I/O pins. The push-button switches are connected to port pins P1.0, P1.1 and P1.2, respectively. The buzzer is connected to port pin P3.0 through transistor T1 (BC547). On/off switch S4 is connected to port P1.3 for controlling the timer and buzzer. Pins 18 and 19 of IC2 are connected to a 12MHz crystal oscillator and capacitors C1 and C2 (22pF each).
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ften we forget to switch-off the water pump on time and it results in overflow of water from the overhead tank. Fortunately, there are many solutions available for switching-off the motor automatically. Most water-level controllers require a level monitoring system for the tank, which is not so easy to install due to complicated electrical connections. One of the simplest alternatives is a countdown timer circuit described here. This circuit shows the realtime clock in hours, minutes and seconds, with AM/ PM on LCD display. It eliminates the use of additional peripherals like DS1307 RTC and I2C bus programming. Thus, cost of the circuit is reduced significantly as compared to other real-time clock circuits.
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Fig. 1: Circuit of the long delay timer with real-time clock display Electronics For You | December 2014
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Fig. 2: Actual-size PCB layout of the long delay timer with real-time clock display



Fig. 3: Component layout of the PCB



Software program The program for the microcontroller is written in C language and compiled using MikroC compiler. The compiler is used to convert the C program into a hex file for burning into the Flash memory of AT89C51 microcontroller using a suitable programmer. MikroC compiler is available for various microcontrollers like 8051, PIC, AVR and ARM. Here, MikroC compiler for 8051 is chosen that has a code limit of 2kB. The program uses timer 0 interrupt as given below.
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Initially, switch S4 is set to off position. Power supply. The circuit requires a 5V supply for driving the LCD and microcontroller. Here, the power supply is derived from 230V AC primary to 9V, 500mA secondary transformer. IC 7805 converts the 9V supply to a regulated 5V DC supply.
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LCD display. In this application, LCD library function is used to display the time and countdown timer on a 16x2 LCD, controlled by an HD44780 LCD controller. RS and EN control pins of LCD are connected to port pins P2.0 and P2.1 of IC2, respectively. IC2 pins 23, 24, 25 and 26 are connected to data pins (11-14) of the LCD. Pins 7, 8, 9, 10 and 16 of the LCD are connected to ground and pin 15 is connected to Vcc through a 100-ohm resistor. Since the data is read from the microcontroller, R/W pin 5 of LCD is also grounded. The LCD displays real-time in hours : minutes : seconds format with AM or PM, and the countdown timer with on/off status. In this circuit, the LCD is programmed in 4-bit mode, so it needs only four data bits. By using switch S1, you can vary the minutes from zero to 59 and switch S2 to set the hour from one to 12. Similarly, switch S3 is used for changing the countdown timer. Initially, the countdown timer is at zero. When it is set to a value more than zero, it will start decrementing based on the status of seconds in realtime clock. That is, whenever the seconds reach zero after crossing 59, the timer decrements by one count. Switch S4 not only controls the buzzer but also controls the countdown timer display on the LCD.
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void Timer0InterruptHandler() org IVT_ ADDR_ET0{



It is programmed in mode 1 as a 16-bit timer. The interrupt enable bit and timer 0 interrupt bit are enabled initially. Then, timer 0 is programmed to give an interrupt every 50ms, accurately. Timer run bit TR0 is set to one to run timer 0 of AT89C51 in 16bit mode. A 12MHz crystal oscillator is used for giving a base frequency
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of 1ms. Timer registers TH0 and TL0 are loaded with values 3CH and B0H, respectively. The time delay value is calculated by (65,536 – 50,000) = 15,536 = 3CB0H, where 50,000 indicates the required time delay in milliseconds and 216=65,536. The interrupt program is used to increment seconds, minutes and hours every one second (50ms × 20 iterations). The LCD is used to display seconds, minutes and hours after the conversion of values into ASCII characters since LCD controller HD44780 only accepts ASCII characters. When the real-time clock shows the time 12:00:00 seconds, session AM will change to PM, and vice versa. The microcontroller has a reset circuit to reset the clock to 01:00:00.



Construction and testing An actual-size, single-side PCB for the long delay timer with real-time clock display is shown in Fig. 2 and its component layout in Fig. 3. Assemble www.efymag.com
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the circuit on the PCB to save time and minimise assembly errors. Carefully assemble the components and doublecheck for any overlooked errors. Initially, the user has to set the timer in off mode using switch S4. To start the timer, switch on S4 and use switch
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Semiconductors: IC1 - 7805, 5V regulator - AT89C51 microcontroller IC2 T1 - BC547 npn transistor - 1A bridge rectifier BR1 LCD1 - 16×2 LCD Resistors (all 1/4-watt, ±5% carbon): R1-R5 - 10-kilo-ohm - 1-kilo-ohm R6 R7 - 100-ohm - 10-kilo-ohm preset VR1 Capacitors: C1 - 1000µF, 25V electrolytic - 0.33µF ceramic C2-C3 C4-C5 - 22pF ceramic C6 - 10µF, 16V electrolytic Miscellaneous: S1, S2, S3 - Tactile switch S4 - On/off toggle switch XTAL1 - 12MHz crystal oscillator - Peizo buzzer PZ1 X1 - 230V AC primary to 9V, 500mA secondary transformer



electrical appliance such as a motor pump. The real-time seconds keep on incrementing from 38 till these reach zero. As soon as the seconds reach zero (after 59), the minutes will increase to 11 and, at the same time, the countdown timer will be zero. When the countdown timer Fig. 4: Timer on message on the LCD when switch S4 is closed reaches zero, a buzzer alerts the user to switch-off the electriefy Note cal appliance. The buzzer continues The source code of this project is to beep till switch S4 is switched-off. included in this month’s EFY DVD For troubleshooting, ensure that the and is also available for free downvoltages at test points are as per test load at source.efymag.com points table. This timer can also be used as an appliance timer or kitchen timer. You S3 to set the countdown timer (CNT). can even replace the buzzer with a reYou can set the timer from one to 59. lay for switching on/off the appliance Fig. 4 shows the display settings with through it.  real-time clock as 07 hours, 10 minutes and 38 seconds in AM and the countBoth authors are working as assistant professors down timer (CNT) is set to one. When in electronics & instrumentation engineering dethe timer is set, you can switch on the partment, Velammal Engineering College, Chennai
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Effortless Hall Lights Controller R6 − R13 = 1K, D2 − D9 = 1N4007 AND RL2 − RL9 = 12V, 1 C/O RELAY ARE NOT SHOWN HERE LED1
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R1 470K
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LED6 RHI n assembly hall in LM3914 CON12 13 7 REF OUT LED7 an educational insti12V 12 BATT. 8 REF ADJ LED8 tution or industrial T10 CON10 11 BC557 9 MODE LED9 shed has multiple light fixB10 R14 RL10 10 LED10 1K 2 V− tures for lighting purposes. 12V, 1C/O LED10 N/O The user has to manipulate a R3 R4 R2 D10 5.6K 1K 1K number of switches to switch 1N4007 CON11 N/C on a certain number of light 230V AC 50Hz fixtures in order to get the GND CON2 − CON9 FOR B2 − B9 = 60W, 230V AC ARE NOT SHOWN HERE desired level of lighting. Also, lights are not switched off Fig. 1: Circuit diagram of an effortless hall lights controller when lighting is not required. The circuit presented here allows switching of an optimal number of lighting fixtures with just one knob of a potentiometer.
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Circuit and working
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Fig. 1 shows the circuit diagram of an effortless hall lights controller. The circuit is built around bar-graph IC LM3914 (IC1), ten BC557 transistors (T1 through T10), ten 12V 1C/O relays and some other components. The heart of the circuit is an LED bar-graph driver IC LM3914. Controlling signals for the ten relays are generated at pins LED1 through LED10 by



w



Parts List



- LM314 bar-graph - BC557 pnp transistor - 1N4007 rectifier diode - 5mm LED



w



w



Semiconductors: IC1 T1-T10 D1-D10 LED1-LED10 



Resistors (all 1/4-watt, ±5% carbon): R1 - 470-kilo-ohm R2, R4-R14 - 1-kilo-ohm - 5.6-kilo-ohm R3 VR1 - 100k pot



Miscellaneous: CON1-CON10 - 2-pin connector CON11, CON12 - 2-pin terminal connector RL1-RL10 - 12V, 1C/O relay - 18-pin IC base - 12V battery
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Fig. 2: An actual-size PCB layout of the circuit www.efymag.com
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Fig. 3: Component layout of the PCB
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varying the voltage at its signal pin 5 through potentiometer VR1. Relays are energies in a progressing manner. Pin 9 is set to 12V positive for operation in bar-graph mode. Relays energise progressively as voltage at pin 5 increases. This is done by setting VR1, which provides a variable voltage between ≈ 0V and ≈ 2V at pin 5 of LM3914. Pins 2 and 4 are connected to the ground. Pins 6 and 7 are also connected to the ground through resistor R3. VR1 is rotated from ≈ 0V position (all relays remain de-energised) to ≈ 12V position (all relays are energised). At other settings of VR1, relays will progressively energise. The relay driver circuit is built around pnp transistor BC557. Relays are driven to saturation successively as www.efymag.com



we turn the control knob of VR1. LED1 through LED10 indicate the particular relays that are energised. LEDs can be mounted on the panel board along with drawing of the lighting arrangement in the hall. It will help the user to know the on/off status of the lights.



Construction and testing An actual-size, single-side PCB for effortless hall lights controller 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. Before using the circuit, ensure that supply voltage is connected correctly.  The author is an embedded professional and electronics hobbyist Electronics For You | December 2014
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Simple Adjustable Staircase Waveform Generator which is a 4-bit binary ripple counter. Pins 8, 9 and 12 of IC2 are connected to select pins of IC3 (74HC4051), which is



Petre Tzv Petrov



Parts List



Semiconductors: - 74HC14 hex inverter IC1 Schmitt trigger IC2 - 74HC93 4-bit binary counter IC3 - 74HC4051 8-channel analogue multiplexer/ demultiplexer IC4 - LM358 low-power dual operational amplifier Resistors (all 1/4-watt, ±5% carbon): - 100-ohm R1, R3, R4 R2 - 10-kilo-ohm VR1-VR8, VR10 - 10-kilo-ohm potentiometer VR9 - 100-kilo-ohm potentiometer Capacitors: C1 - 10µF, 16V electrolytic C2 - 1µF, 16V electrolytic C3 - 100nF ceramic disk - 10nF ceramic disk C4 C5-C7 - 0.33µF ceramic disk C8 - 100µF, 16V electrolytic Miscellaneous: - Rotary switch S1 S2 - On/off toggle switch CON1-CON6 - 2-pin terminal connector
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Fig. 2: Staircase output waveforms
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The circuit diagram of a simple adjustable staircase waveform generator is shown in Fig. 1. IC1 (74HC14) is a hex inverter Schmitt trigger that generates oscillatory pulse (square wave) and gives an output clock at pin 14 of IC2 (74HC93),
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Circuit and working



CON1 EXTR. CLK



an 8-channel analogue multiplexer/demultiplexer with three digital selected pins 9, 10 and 11. Input pins of IC3 are connected to eight potentiometers of 10-kilo-ohm each. Variable step sizes are obtained
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taircase signals find many applications in the field of electronics, such as in television systems, telemetry, and analogue and digital communications. Here is a circuit illustrating the basic principles of staircase waveform generator. Advantages of this circuit are: simple, low-cost, no complex programming, easy-toassemble on a breadboard and adjustable staircase waveform outputs of variable step sizes and durations.
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Fig. 1: Circuit diagram of simple adjustable staircase waveform generator
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CMOS ICs like 74Cxxx and CD4000B, we can use Vcc up to 15V.



Construction and testing
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An actual-size, singleside PCB layout of the simple adjustable staircase waveform generator is shown in Fig. 3 and its component layout in Fig. 4. The frequency at pins 1 and 2 of IC1 depends on the type of IC used and values of capacitors and resistors connected to gate N1 of the IC. It can be from 1Hz to 1MHz. If you use an external frequency, move S1 to position 5 to bypass capacitors C1 through C4. Switch S2 selects the source of reference voltage for VR1 through VR8. In the first position (1), Vcc is used as reference source. In the second position (3), signal from connector CON3 is used as refer-
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Fig. 4: Component layout of the PCB
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Fig. 3: An actual-size PCB layout
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by varying these potentiometers. Depending on the selected pins and values of potentiometers, we get different types of staircase waveforms at output pin 3 of IC3. When these waveforms are further given to the input pins of IC4 (dual op-amp), it simply buffers them. Fig. 2 shows four different types of staircase output waveforms obtained at CON5. Vcc depends on the ICs used in the circuit and can be 5V. With www.efymag.com



ence source. The fixed-amplitude staircase output waveform is obtained at CON5 and variable-amplitude staircase waveform is obtained at CON6. Each waveform consists of eight clock pulses, zero through seven. The height of each step is adjusted according to the need using potentiometers VR1 through VR8. The frequency of the step is determined by the oscillator around gate N1 of IC1 or by the external clock signal applied to connector CON1. For troubleshooting, check the various test points and ensure you get the outputs as per table. 



The author 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 Electronics For You | December 2014
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Automatic Evening Lamp
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is used for spike-free operation. Phase (L) and neutral (N) lines have identical circuits so reversal in polarity while plugging will not affect the circuit. 105K (1µF) 400V AC capacitors are used that can drop 230V AC to lowlevel AC. Resistors R1 and R2 protect the power supply from instant inrush current. Bleeder resistors R3 and R4, parallel to C1 and C2, remove the stored current from the capacitors at power off to prevent shock from stored energy in the capacitors. A full-wave rectifier bridge comprising D1 through D4 (1N4007) rectifies low-volt AC to DC and smoothing capacitor C3 gives ripple-free DC for the circuit. The output voltage from the power supply is sufficient to operate the circuit including the relay. Green LED1 indicates power-on status. Resistor R5 limits LED current. The circuit is a simple bi-stable arrangement using popular timer IC 555 (IC1). Linking its threshold (pin 6) and trigger (pin 2) controls its flipflop operation. When the threshold input is high, it resets the flip-flop and keeps the output low. When the trigger input is low, flip-flop triggers and output turns high. So the combined
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The circuit uses a transformer-less power supply to generate low-volt DC. As capacitors C1 and C2 are connected in AC lines, these should be X-rated capacitors. This minimises space and makes the unit light-weight. Unlike an ordinary capacitive power supply, a more efficient power supply design



Fig. 1: Author’s prototype
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Fig. 2: Circuit diagram of an automatic evening lamp December 2014 | Electronics For You
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action of threshold and trigger inputs gives the bi-stable switching action to control relay driver transistor T1. The bi-stable action of IC1 is controlled by LDR1 and resistor R6 (470k). The value of 5mm LDR can be up to 1 mega-ohm, depending on the ambient light conditions. A 1MΩ variable resistor in place of R6 can make the sensitivity adjustment easy. During day time, LDR1 has low resistance, which makes threshold pin 6 of IC1 high. This resets the timer and the output of IC1 remains low. It takes transistor T1 to cut-off state. The relay is de-energised, so the lamp remains off during day time. When the intensity of sunlight reduces in the evening, LDR1 offers more resistance and the current through it ceases. This makes both threshold and trigger inputs of IC1 low and the timer changes its output to high. Transistor T1 is switched on due to saturation action. The relay is energised, contact change-over takes place and line is extended to bulb B1. As the circuit is complete, the bulb will be switched on. It will remain lit throughout the night. In the morning, the situation will get reversed; RL1 threshold pin 6 5V, 1C/O and trigger pin RELAY 2 go high, timer N/O reverses its output. Transistor N/C T1 goes into cutoff region. The T1 relay will be deBC547 energised and the bulb will get switched off. B1 Capacitor 60W 230V AC C5 at the base of transistor T1 gives a slight lag during on/off of T1 for the clean
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resented here is a solution for switching off outdoor lamps even when you are not at home. The lamp turns on in the evening and turns off in the morning so that there is no need for manually switching it on/off. The circuit is directly powered from AC mains and can be enclosed in a plug-in type adaptor box. It can drive a bulb, CFL, tubelight, LED lamp, etc up to 200W. Author’s prototype is shown in Fig. 1.
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out in Fig. 4. After assembling the circuit on a PCB, enclose it in a suitable plastic case. Give sufficient spacing between the power supply section and the remaining cirFig. 3: Actual-size PCB layout of an automatic evening lamp cuit. Provide holes on the front side of the enclosure for LEDs and LDR. Connect phase line (L) to the common contacts of the relay and neutral line (N) for the bulb to the N/O (normally open) contacts Fig. 4: Component layout of the PCB of the relay. A 5V PCB relay is used. Ratings of the relay must match Parts List with the load. Since the circuit is diSemiconductors: rectly powered from high-volt AC, exIC1 - 555 timer - BC547 npn transistor T1 treme care is necessary during testing. D1-D5 - 1N4007 rectifier diode First assemble the power supply - 5mm LED LED1, LED2 LDR1 - Small-size LDR section up to green LED and connect Resistors (all 1/4-watt, ±5% carbon, unless stated to AC lines. If the green LED turns on, otherwise): R1, R2 - 220-ohm, 1 watt power supply section is alright. After R3, R4, R6 - 470-kilo-ohm disconnecting the circuit from mains, - 1-kilo-ohm R5, R7, R8 assemble the circuit around IC1. Test Capacitors: C1, C2 - 1µF, 400V polyester, X-rated this part using a 9V battery connected C3 - 470µF, 25V electrolytic across capacitor C3. If relay RL1 enerC4 - 10nF ceramic disk C5 - 10µF, 25V electrolytic gises after masking LDR1, the bi-stable Miscellaneous: section is working. CON1 - 2-pin terminal connector RL1 - 5V, 1C/O relay Now the relay connections can be B1 - 60W, 230V bulb done. Keep the unit outdoor in a place - 8-pin IC base where sufficient light is available. Light from the lamp should not fall on LDR1. operation of the relay. Freewheeling Caution. Since this circuit has mains diode D5 eliminates back EMF from voltage on board, extreme precautions the relay coil and protects T1 during need to be taken. Do not troubleshoot its switch off. Red LED2 indicates the when it is connected to the mains. Test actuation of the relay. only after taking adequate precautions Construction and testing to prevent shock hazards.  An actual-size, single-side PCB layout for the automatic evening lamp is The author is a lecturer in a government women shown in Fig. 3 and its component laycollege in Kerala www.efymag.com
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Door-Knock or Vibration Alarm



edi



s.c. dwiv



Pradeep G.



C4 470u 25V CON1 9V −12V



VR1 1M



R2 100K



The circuit is built around quad-opamp LM324 (IC1), which is configured in amplifier mode. It uses the piezoelectric element of a piezo buzzer as the input sensor, two transistors BC547 (T1 through T2), a piezo buzzer and some other components for the alarm circuit.
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Fig. 1: Circuit diagram of a door-knock alarm
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Parts List



1
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Circuit and working



Semiconductors: IC1 - LM324 quad op-amp T1-T2 - BC547 npn transistor D1 - 1N4007 rectifier diode LED1 - 5mm LED Resistors (all 1/4-watt, ±5% carbon): - 1.2-kilo-ohm R1 R2 - 100-kilo-ohm R3, R5, R6 - 4.7-kilo-ohm R4 - 10-kilo-ohm R7 - 1-kilo-ohm - 1-mega-ohm potmeter VR1 Capacitors: C1 - 1nF ceramic disk - 220nF ceramic disk C2 C3 - 10µF, 25V electrolytic C4 - 470µF, 25V electrolytic - 1000µF, 25V electrolytic C5 Miscellaneous: CON1 - 2-pin terminal connector - 2-pin connector CON2 PZ1 - Piezo buzzer - Piezoelectric element used in piezo buzzer - 9V-12V power supply - 14-pin IC base
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his is a simple circuit that activates an alarm when there is a knock on the door or there are any vibrations due to movement of heavy goods or furniture. The circuit uses readily available components.



Fig. 2: An actual-size PCB layout of the circuit



Fig. 3: Component layout of the PCB



Fig. 1 shows the circuit diagram of the door-knock alarm. The reference voltage at pin 3 of IC1 is set by trimming potmeter VR1. The piezoelectric element plate is fixed at the centre of the door using cello tape. Apply a small quantity of adhesive on the edges between the plates. Wires from the piezo element are connected at CON2. These generate an input pulse when vibrations are caused by knocking on the door. The pulse is amplified by op-amp A1 of IC1. Remaining three op-amps of quad IC LM324 are not used here. The output of A1 of LM324 from pin 1 is further amplified by transistors T1 and T2 to drive the piezo buzzer or relay. Because of the presence of high-value capacitor C5, the buzzer



remains active for a few seconds. The circuit is powered by 9V/12V power supply. Sensitivity of the circuit can be adjusted by 1M potmeter VR1. In place of piezo buzzer PZ1, you can use 9V/12V single-changeover relay connected to an amplifier for louder sounds.



Construction and testing An actual-size, single-side PCB for the alarm is shown in Fig. 2 and its component layout in Fig. 3. After assembling the circuit on the PCB, enclose it in a suitable plastic box. Before using the circuit, ensure that supply voltage is correct.  The author is B.Sc. physics graduate and a regular contributor to various magazines www.efymag.com
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20 Must-Know Tips to Help You in Google Search www.efytimes.com
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oogle is an excellent search tool, but most of us do not know how to use it effectively and efficiently. Here are 20 tips that will assist you in your search and help you arrive at the most reliable results. 1. Use search operators. To get specific results, operators like quotation marks should be used. If we place quotes around the text, the search engine will look for that text in the exact order it is typed. 2. Use a colon. For example, if you are looking for Android-related content on techradar.com, then using the word ‘site,’ followed by a colon (android site:techradar.com) will get you exact results. 3. Defining your search. To look for dictionary meanings or synonyms for a particular word or phrase, prefixing ‘define:’ (define:search item) to the search item will work best. 4. Unit and currency conversion. Conversion of units and currencies can also be done using Google. For example, we can convert US$ to INR by simply typing that in the search box. Units for distance, weight, size, etc, can all be converted using Google. 5. Essential information comes faster. Google provides important tips to help you with your everyday problems. For example, weather report provides the current weather situation as well as a forecast for the next seven days. If we add a particular town’s name to our search, then the weather report for that location can also be found. 6. Location based search. When we search for a specific cuisine based



restaurant, Google gives us several options around our current location. If more specific information is required, searching using a postal code can be of great help. 7. Image search filter. An image filter can be applied to sort images by size, colour or type. 8. Searching offline sites. There are several sites that might be offline during our search. We can access them by using Google cache. This operator sometimes catches ‘ninja edits’ that help sites rectify themselves and find the unrectified original in the cache files. 9. Checking current events around us. Looking for a movie/theatre nearby? If you type a specific movie title, timings for the same will be provided, along with the availability status of the tickets. 10. Voice search options. There is a voice search option available on Google Chrome and Android OS, which enables us to search using voice. We just need to click on the microphone icon and speak out our search item. 11. Spell-check. If you are not sure about a spelling, just type the word in the search box. Google will give you the correct spelling for the same, along with definitions and synonyms. 12. Web search filter. There are several filtering tools available on Google. For example, if we select the country as India, search results get limited to Indian websites only. We can filter our search by date or time, allowing Google to use our current location. 13. Discovering site relations. There are many inter-related sites on the Internet. If we search using a particular keyword or even website, results come for linked websites, too. Use an operator (link:website) and Google
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will give links to other pages. 14. Related operator. This handy operator lists websites that are similar to the ones we are looking for. It takes us to sister sites of the ones that we have specified in our search, but sometimes gives us rival sites too. 15. Searching between two numbers. Google search can be restricted to a specific number range. For doing so, you can use two dots, like 1914..1918 or $250..$350. 16. Specific files’ search. There is an operator: filetype, which helps search for specific types of files like Microsoft Word and PDF files. The file extension (.doc or .xml) has to be provided, else Google may not give optimum results. 17. Smartphone apps. Apps can be searched on Google by clicking on ‘More >> Apps,’ which appears at the top of the results page. Android users can install these apps by accessing them through Google Play. 18. Search settings’ customisation. By customising your search settings, the number of relevant results increases. To filter a search, you can use SafeSearch and get rid of explicit results. 19. Search settings’ personalisation. If you allow, Google will save your search history and you can access it on any device. This function helps give more relevant results every time. Search results also get categorised into shopping, news, images and travel. But the only drawback is, if you have looked for something that you want to avoid in the future, Google’s record does not let you do so. 20. Google translate. This feature translates text and web pages for you. All you have to do it type ‘translate language A to language B’ and a translator appears on the top of the page. 
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Google is a household name all over the world. Let us look at ways that will make our Google experience better and smoother
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Arduino as AVR Programmer



F



or my project I need two Arduino boards, but I have only one Arduino Mega 2560 board (refer Fig. 1). I can either buy an Arduino Uno board (that costs approx. ` 1400 in India) or I can make an Arduino board using a fresh ATmega328/ATmega328P chip. Suppose you have an Arduino board that is built on ATmega328P or ATMega8A-PU chip and, due to some reasons, the chip has gone bad (like in my case). You can buy another chip from the market for approx. ` 140, replace the old chip and then try to



chip is hardly known. After trying and tweaking, this is what I finally got, and it is just wonderful. It is possible to make Arduino as an AVR programmer as described in this article. I can now program ATmega328P, ATmega328, Attiny 13A, 44, 45, ATMega8A-PU and ATMega8L-PU chips using my Arduino Mega 2560 board as a programmer. Arduino Mega 2560 board is based on the ATMega 2560 chip.



Basic requirement for making Arduino
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First, transfer the Arduino boot loader onto a raw factory-cut chip, which requires nearly 512 bytes of space. Once that is done, upload the Arduino sketch onto the remaining space of the chip to do the bull work. But, these two steps are not that simple. You need relevant software and hardware set-up as described here. Fig. 1: Arduino Mega 2560 board (Courtesy: arduino.cc) Software. Relevant codes are: avr_isp.ino, avrdude.conf and boards.txt. These upload some Arduino sketches from are included in EFY DVD and are also EFY DVDs. available on our website as mentioned Wow! Nothing happens and the in EFY Note. board behaves like a dead rock! That’s You also need Arduino IDE. Arright! Because you have inserted a raw duino IDE version 1.0 is the most chip that does not have an Arduino stable version that I use on my Ubuntu boot loader preloaded. laptop. It is assumed that you too have There are a number of AVR proone of the stable Arduino IDEs ingrammers available in the market for stalled and working perfectly on your uploading the codes into chips, but PC. You can find the boot loader code most of these work with hex files or asunder hardware/Arduino folder. sembly-level programming languages, Hardware. You need Arduino which I hate to work with. Mega 2560 board, a fresh ATmega328 I kept exploring the Internet, lookor ATmega328P chip, 16MHz quartz ing for someone who might be able crystal, two 22pF ceramic capacitors, to program a raw microcontroller one 1µF, 16V electrolyte capacitor, an using Arduino Uno as an in-system LED and optional push-to-on switch programmer. But success with bigger for the reset button (not shown here). microcontrollers like ATMega2560 www.efymag.com
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The circuit connection details are shown in Fig. 2. 5V at CON1 is not required during programming. The quartz crystal of 4MHz/ 8MHz/16MHz can be used, but it is optional. Note that, once a chip is programmed with a 16MHz crystal, you cannot re-program it back to 8MHz internal oscillator. If no quartz is used, then 22pF capacitors are not required.



Make your Arduino as AVR programmer



First, connect your Arduino Mega 2560 board to your PC, start Arduino IDE and upload avr_isp.ino file onto your Mega 2560 board. Once this is uploaded, your Mega 2560 board is ready for acting as a programmer. Loading boot loader into ATmega328P. Now, it is time to look at the chip that you have purchased. If it is ATmega328P, then it can be programmed very easily because it has a common signature, which has been taken care of in Arduino IDE. Just make the connections as shown in Fig. 2 and select the board as ATmega328 (on a breadboard with 8MHz internal clock) or Arduino Uno if you connect 16MHz quartz crystal. Then, put the capacitor between the reset pin and ground pin of Arduino Mega 2560 board (now call it the AVR programmer board). The capacitor prevents the programmer board from self re-setting, while uploading the boot loader code into the target board. Open Arduino IDE, go to Tools → Board (select your board). Next, go to Tools → Burn Boot loader. Now, lights on the programmer board start blinking. If you have put LED on pin 19 of the target board, this Electronics For You | December 2014
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www.raguvaran.puzl.com ways be connected on the programmer board while programming the target chip, else it will give errors. Once the boot loader is successfully loaded, you can use this as a new Arduino board. What next? All the fun is awaited! Find Blink program from the examples in Arduino IDE, open it and compile it. The Blink program is listed below.
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boards.txt file with the new boards.txt file that you have downloaded. ARDUINO MEGA 2560 Close Arduino IDE, if it is open and then restart Arduino IDE. Now, go 51 RESET 5V GND 53 52 50 to Tools → Board and C1 select ATmega328 (on a 1u,16V breadboard with 8MHz CON1 internal clock) or Ar7 AVcc 20 Vcc 5V 1 21 duino Uno. AVREF PC6/RESET 2 PC5/SCL 28 PD0/RXD Go to /usr/share/ar3 PD1/TXD PC4/SDA 27 duino/hardware/tools/ 4 PD2 PC3 26 IC1 and replace avrdude.conf 5 PC2 25 PD3 XTAL ATMEGA328 file with the new avr6 PD4 PC1 24 16MHz 9 PB6/XTAL1 23 dude.conf file that you PC0 10 PB7/XTAL2 PB5/SCK 19 have just downloaded. 11 PB4/MISO 18 PD5 Keep a back-up of 12 PB3/MOSI 17 PD6 the old file as it will be 13 PB2 16 PD7 14 15 required again while proPB1 PB0 R1 8 GND AGND 22 gramming the original 470E chips. In fact, we are just LED1 C3 C2 making fool of the IDE 22p 22p software now by telling GND it to program the same ATmega328P (original) Fig. 2: Connections to make Arduino Mega 2560 board chip with only a different as AVR programmer ‘signature’ line. Alternatively, you can manually efy Note open avrdude.conf file, search for the The source code of this project is block starting with ATMEGA328P included in this month’s EFY DVD and under it find the signature line and is also available for free downsignature=0x1e 0x95 0x0F;. Replace load at source.efymag.com this line with the new signature signature=0x1e 0x95 0x14; #modified by Bera for ATmega328. too will start blinking, and after some Avrdude.conf is a very big file. The time everything will stop. The boot first time I used it, I did it at a wrong loader has now been burnt into the location under a similar ATMega denew ATmega328P chip. scription and signature line, and the reLoading boot loader into ATsult was frustrating for me. Therefore, mega328. If the chip that you have I recommend that you simply replace purchased is ATmega328 (without a the file with the new one and it will P), it makes all the difference. The prowork for all versions of IDEs. grammer window will say that the chip Now, close the IDE if it was opened signature is different—that is no reason and then reopen Arduino IDE. Repeat to worry. the process of burning the boot loader ATmega328 chip has an onboard as mentioned above. To be on the safe 8MHz internal oscillator. That means, side, remove capacitor C1 before upin absence of a quartz crystal oscillator, loading avr_isp.ino onto Arduino Mega the chip can still be programmed and 2560 board. Now, put back the capacitor work at 8MHz speed. Unfortunately, again, select the board (Arduino Uno) this is not visible in the boards secand burn the boot loader into ATmetion, unless boards.txt file of Arduino ga328 chip. It should work now. is changed to make so. Replace /usr/ Remember, capacitor C1 should alshare/arduino/hardware/arduino/



void setup() {



pinMode(13, OUTPUT); // The LED connected to pin no 19



}



void loop() {



digitalWrite(13, HIGH); // set the LED on pin no 19



delay(1000); // wait for a second



digitalWrite(13, LOW); // set the LED off on pin no 19



delay(1000); // wait for a second
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}
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To upload the above code into ATmega328, go to File → Upload Using Programmer. (Remember this is not a common upload program. You are going to upload it using Arduino as a programmer.) All LEDs on the programmer and the LED connected on pin 19 will start blinking for some time and then everything will stop. The LED connected to pin 19 is the LED connected to digital pin 13, which will start blinking now to show that you have successfully burnt the chip with Blink program. Now, the code is uploaded into the target chip through Mega 2560 board. The LED at pin 19 will blink at the rate defined in the code. Now, you may disconnect Mega 2560 board from ATmega328 circuit and connect 5V supply at CON1. This ATmega328 board can also be interfaced with sensors, LCD modules, 433MHz transmitter and receiver modules, rotary encoders, joy sticks and servos. So, it may be assumed that it is a normal board and will work like other Arduino boards. 



The author is an avid user of open source software. Professionally, he is a thermal power expert and works as an additional general manager at NTPC Limited www.efymag.com
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Real-Time Face Detection Using MATLAB



O



Software program



This real-time face detection program is developed using MATLAB version R2012a. A graphic user interface (GUI) allows users to perform tasks interactively through controls like switches and sliders. You can easily create a GUI and run it in MATLAB or as a standalone application. The initial program output of this project is shown in Fig. 1. Viola-Jones algorithm. There are different types of algorithms used in face detection. Here, we have used Viola-Jones algorithm for face detection with MATLAB program. This algorithm works in following steps: 1. Creates a detector object using Viola-Jones algorithm 2. Takes the image from the video 3. Detects features 4. Annotates the detected features MATLAB functions. The program (testing.m) has many functions. Do not edit the functions as these are linkers and non-executable codes. First, you have to find the format supported by the camera and its device ID using the command given below (also shown in Fig. 2):
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Fig. 1: Program output screen
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bject detection and tracking are important in many computer vision applications, including activity recognition, automotive safety and surveillance. Presented here is an object detection system that can detect not only a human face but also eyes and upper body. Face detection is an easy and simple task for humans, but not so for



and video indexing systems. This program can be used to detect a face, eyes and upper body on pressing the corresponding buttons. The program output screen is shown in Fig. 1.



w



Fig. 2: Checking the device ID
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w



computers. It has been regarded as the most complex and challenging problem in the field of computer vision due to large intra-class variations caused by the changes in facial appearance, lighting and expression. Such variations result in the face distribution to be highly nonlinear and complex in any space that is linear to the original image space. Face detection is the process of identifying one or more human faces in images or videos. It plays an important part in many biometric, security and surveillance systems, as well as image
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tioned below:
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info = imaqhwinfo(‘winvideo’)



After finding the device ID, you can change the device ID number in your source code. The device ID here is {1}, so we have written ‘1’ in the code, as men-



vid = videoinput(‘winvideo’,1,’YUY2_ 640x480’);



We also have other formats in MATLAB. You can check which format your camera supports by using the commands below (also shown in Fig. 3):



info.DeviceInfo (1)



info.DeviceInfo.SupportedFormats



In Fig. 3, you can see that format ‘YUY2_160x120’ is the one supported by the camera by default. But, there are other formats (resolutions) that your camera can support, as shown in the last line of this screenshot. If you select a different format and device number, you should make changes in the source code accordingly. To detect a face or a particular feature on the faces of people, use the following steps in MATLAB program (testing.m): 1. Define and set-up your cascade object detector using the constructor:



detector=vision.CascadeObjectDetector



It creates a system object detector that detects objects using Viola-Jones algorithm. Its classification model property controls the type of object to detect. By default, the detector is configured to detect faces. 2. Call the step method with input image I, cascade object detector, points PTS and any other optional properties. Below is the syntax for using the step method. Use the step syntax with input image I, selected cascade object detector and other optional properties to perform detection.



BBOX = step (detector, I)



It returns BBOX, an M-by-4 matrix defining M-bounding boxes, containing detected objects. This method performs multi-scale object detection on input image I. Each row of output matrix BBOX contains a four-element vector (x, y, width and height) that specifies in pixels, the upper-left corElectronics For You | December 2014
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Fig. 5: Eyes detection



Fig. 6: Upper body detection



Fig. 4: Face detection



1. Install MATLAB version R2012a or higher version in your system. Launch it from desktop shortcut. You will see a blank command window. 2. Download the source folder, either from EFY DVD or from website, as given in EFY Note. 3. Check the device ID, as shown in Fig. 2, and write the device ID number in the source code. 4. Run the program. A GUI will appear, as shown in Fig. 1. 5. Click on Start button to initialise camera settings. 6. Next, click on Face button and the camera will detect the face. Your face will be detected and displayed on the right side of the screen (Fig. 4). Similarly, you can also detect your



.ra gu



va



ner and size of a bounding box. Input image I must be a gray scale or true colour (RGB) image. 3. The third step is: insertObjectAnnotation(I,’rectangle’,
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Fig. 3: Formats supported by the camera



Position,Label)
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It inserts rectangles and corresponding labels at the location indicated by the position matrix. The position input must be an M-by-4 matrix, where each row (M) specifies a rectangle as a four-element vector (x, y, width and height). Elements x and y indicate the upper-left corner of the rectangle, and the width and height specify the size.



Testing



w



To test this program, follow the steps given below:



THE COMPLETE MAGAZINE ON OPEN SOURCE



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 eyes and upper body by clicking on the respective buttons. The output screenshots for the detected eyes and upper body are shown in Fig. 5 and Fig. 6, respectively. Remember to click Stop button first to stop the previous process in order to detect other two features. 7. To stop, click Stop button.  The author is a B.Tech in electronics and communication from SRCEM, Gwalior



Your favourite Magazine on Open Source is now on the Web, too.



OpenSourceForU.com Follow us on Twitter@LinuxForYou
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GUI Based Voice Identification Using MATLAB
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Fig. 1: Block diagram of voice identification system using MATLAB
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the graphical user interface (GUI) program given here. The recorded voice acts as a reference database for the speech identification model. When you run the program and speak in front of the microphone, the program extracts the unique feature from runtime-recorded audio signal using
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Fig. 2: Password login panel



Fig. 3: GUI panel with various sections indicated by arrows www.efymag.com



normalisation of absolute value of Fourier transform. During this voicepattern matching process, the program compares with the voice in the database and creates an array of errors or difference outputs. Errors that satisfy the decision rule will be accepted, else rejected. The minimum error object detected will be considered as recognised information. The block diagram of the voice identification system is shown in Fig. 1. DETECTED OBJECT



T



his voice identification system requires a login password and database of voice samples in your system. Voice samples of the users or authorised persons are first recorded and stored in the computer



memory using a microphone. When the program detects the same voice next time, it displays the object (or user name) being detected and other information. You need a 32-bit operating system with MATLAB software, microphone and webcam. The voice can be recorded through
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Software program



The program is developed in MATLAB version R2013a. It has four GUI main panels: password login, speech panel for voice identification, error comparison, and peripheral and property. When the demo.m program is run, a screen opens up, prompting the user to enter the password (refer Fig. 2). The passwordprotected initialisation panel has the ability to report to the administrator when invalid password is attempted five times. The default password is ‘123456.’ The speech panel is for the selection of voice source from the database. The main parts of the GUI panel are shown in Fig. 3 and the description is given in Table I.



Table I



GUI Panel Description 1. Detected object (or user name) after recognition 2. Click to record the voice sample for database – speak single word 3. Run-time voice sample for matching 4. Button for voice recognition 5. Provide error information 6. Peripheral and property info 7. User image display
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Table II



Voice Database and Sample Files Database created after recording Voice sample 



Picture



OBJ1.wav 



OBJ1.JPG



OBJ2.wav 



OBJ2.JPG



OBJ3.wav 



OBJ3.JPG



OBJ4.wav 



OBJ4.JPG



OBJ5.wav 



OBJ5.JPG



Run time recorded voice for recognition



The user should press Object while speaking in front of the microphone. During this time, the program also captures the image of the user from the webcam and displays it on the screen. All five voice data are stored in the database along with image files as listed in Table II. After the database generation, you are ready to go! Now, you can check the recorded voice samples by clicking Record. After successful voice recognition, the program displays the detected object and its sound properties. It generates the following plots of speech signal: 1. Waveform of recorded signal 2. Magnitude curve of recorded signal 3. Spectrogram of recorded signal 4. Cepstrum analysis of recorded signal 5. Curve of Fourier coefficient in complex plane Peripheral and property section provides information about the connected peripherals like microphone and webcam.



It also provides information like sampling rate of recorded speech signal, number of bits for encoding, channel information (dual/mono), pitch of the recorded speech signal and peak value in Cepstrum analysis. For any problems during recording your voice and photo, always check this section.



Steps for testing



1. Copy the complete folder (update) of this project from EFY DVD or website to your system. 2. Run demo.m program. 3. Type password 123456 4. Click on ‘peripheral+property’ option and then click on microphone and webcam to make sure that these are connected. 5. Face the camera and press Object 1 and speak a word, say, ‘one,’ near the microphone. It will record your voice sample as well as your photo. Wait until the capturing process finishes. Similarly, say ‘two’ for Object 2. 6. Repeat for Object 3 through Object 5 to prepare the database. 7. Now, give the run-time sample by clicking Record. Face the webcam and say ‘two’ near the microphone. It should match one of the five samples recorded earlier. Wait for some time till an ‘object detected successfully’ message comes on the screen (refer Fig. 4). 8. Press Recognition. It will give detailed information like different plots of the recognised voice sample (refer Fig. 5). If a match is not found, nothing will be displayed in the object detected box just below the captured image. 9. We can check the matching coefficient by clicking Error Comparison.
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efy Note
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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
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Fig. 4: Prompt to confirm object detection



Fig. 5: Plots of the recognised voice sample
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Future application The program can be modified to interface with embedded systems through parallel or serial port of the PC for monitoring on LCD/LED displays. If a match is found, you can enable a lock or other external devices.  The author Jitendra Jangid is assistant professor and Avnish Bora is associate professor in the department of electronics and communication, Jodhpur National University, Jodhpur www.efymag.com
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useful websites



Do-It-Yourself Experimenting has always been fun. This month we have some websites that will help you try your hands on different do-it-yourself projects
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popularmechanics.com



The website is useful for hobbyists who want to build, fix and customise technology in their lives from houses to hot rods, and from gaming systems to electronics. The site has different sections and the DIY central section has many DIY articles on various topics. The tech section of DIY central includes topics on Raspberry Pi, Ardinuo and other similar electronics. You can also find detailed project plans, expert advice and communities, where you can trade ideas with other users.



http://www.popularmechanics.com/



instructables.com
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Instructables was officially spun out of Squid Labs in the summer of 2006, and has gone on to grow from a modest hundreds of projects to over one hundred thousand. The community that now calls the site ‘home’ is an amazing mix of wonder from around the world. This is a website specialising in user-created and uploaded do-it-yourself projects, which other users can comment on and rate for quality.



doityourself.com
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http://www.instructables.com/tag/type-id/category-technology/
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Founded in 1995, doityourself.com is the leading independent home improvement and repairs website. It is mainly divided into three sections: how-to, forums and did-it-myself. The did-it-myself section has projects on various topics and a dedicated section on electricals and electronics. This website has been repeatedly honoured among the best-on-the-web and was named one of the top 50 sites in the world by Time magazine. http://www.doityourself.com/did-it-myself/electrical-and-electronics
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makezine.com Maker media is a global platform for connecting makers with each other, with products and services, and with their partners. Through media, events and e-commerce, maker media serves as a growing community of makers who bring DIY mindset to technology. Whether as hobbyists or professionals, makers are creative, resourceful and curious, developing projects that demonstrate how they can interact with the world around them. The site has a lot of content that will be of interest to DIY freaks.



w



http://makezine.com/



diy-electronic-projects.com The website has a good collection of do-it-yourself electronics projects. These electronics projects are sorted in several categories. The site has more than 300 projects to try your hands on.



http://www.diy-electronic-projects.com/ www.efymag.com
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Emerging Business Opportunities for Indian MSMEs in Electronic System Design and Manufacturing Sector The micro, small and medium enterprises (MSMEs) play a crucial role in the economic growth of a nation due to their contribution to production, exports and employment. An impetus to the MSME sector would create a multiplier effect on the country’s overall economic growth Confederation of Indian Industry
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Million



ccording to rough estimates, about 95 per cent of the global enterprises are SMEs. There are around 45 million MSMEs in India and they contribute about 45 per cent to the manufacturing output and 40 per cent to exports. More than 66 per cent of the MSME enterprises are situated in six major states of India—Tamil Nadu, Gujarat, Uttar Pradesh, Kerala, Karnataka and Madhya Pradesh. The sector has gained dominance due to rising initiatives from the government, corporate houses and public sector banks. Further, policy reforms, large investment programmes and India’s general economic growth have generated several latent business opportunities for this sector. Even though the MSME sector continues to go from strength to strength in India, it is beset with certain fundamental weaknesses and systemic problems that require policy reforms and massive resource allocation. According to the MSME Ministry, the sector employs more than 101 million people and produces more than 6000 products, ranging from traditional to high-tech items. It has proved to be a major supplier of goods for mass consumption as well as a key producer of high-end products in the electronic and electrical equipment and the drugs and pharmaceuticals segments.
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Growth of MSMS units in India (FY2008-2012) (Source: Ministry of MSMS, government of India)



Electronic system design and manufacturing sector Only a few economies have exhibited the strength to weather the harsh conditions prevailing in the global environment. Such economies are especially remarkable since they are vulnerable to headwinds given the significant size of their GDP. India, despite its temporary slowdown in the last year, has not only withstood the adverse environment, but has also been witnessing green shoots of recovery. The electronics systems design and manufacturing (ESDM) sector ranks high among the various segments that have contributed to creating this bulwark. The



ESDM industry in India has continued to chart its journey northward. While the industry may not have achieved the exponential growth forecast by experts, its performance in the last few years can be termed an achievement in view of the overall slowdown of the Indian economy. Over the last couple of decades, India has been the epicentre of consumer demand fuelled by a phenomenal GDP growth. While demand increased across all sectors, the demand for high-technology products, specifically electronic products, has registered significant growth and, going by current estimates, the demand for electronics www.efymag.com
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products. The anticipated decline in the share of high-value-added manufacturing to 6.6 per cent of total market is a matter of serious concern. Timely policy intervention and incentives must be implemented urgently to increase the scope for local valueaddition. Select products from the automotive and industrial electronics segments are the notable contributors to the high-value-addition activities within India, although their contribution to the total market of US$ 64.85 billion is low. However, products with significant volumes and market size, like telecom, mobile devices, consumer electronics and IT/OA, suffer from lack of investment in product development and manufacturing.
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whose use has security implications for the country. The financial incentives are available not only for new units but also for units relocating from abroad. Besides, when we speak of electronics, apart from covering electronic hardware products relating to IT and office automation, telecom, consumer electronics, electronic components, etc, we cover a wide range of products relating to verticals like solar photovoltaic, automotive electronics, medical electronics, avionics, LED, etc. To address the issue of infrastructure, a scheme for the electronics manufacturing cluster provides 50 per cent of the cost of upgrading infrastructure and logistics as grant in aid from the government. India has a vast pool of innovative and talented human resource. Our human resource is our strength that we offer to an investor from abroad. We produce over 200,000 engineers every year. The government of India also proposes to enhance the number of post graduates and PhDs in electronics, so that abundant manpower is available for the electronics industry to grow and flourish. The ESDM industry in India has the following four key segments: 1. Electronic products 2. Electronics components 3. Semiconductor design services 4. Electronics manufacturing services (EMS)



va



hardware in the country is projected to increase from US$ 45 billion in 2009 to US$ 400 billion by 2020. The estimated production will reach US$ 104 billion by the year 2020, creating a gap of US$ 296 billion in demand and production. This creates a unique opportunity for companies in the ESDM sector to look at India as their next destination to cater to the domestic Indian demand as well as act as an export hub. Accordingly, the government had initiated several initiatives for the development of electronics sector in the country. The government has recently approved national policy on electronics (NPE). One of the important objectives of the NPE is to acheive a turnover of US$ 400 billion by 2020, involving investment of about US$ 100 billion and employment to around 28 million by 2020. This interalia includes achieving a turnover of US$ 55 billion of chip design and embedded software industry, US$ 80 billion of exports in the sector. Moreover, the policy also proposes setting up of more than 200 electronic manufacturing clusters. Another important objective of the policy is to significantly upscale high-end human resource creation to 2500 PhDs annually by 2020 in the sector. As part of the efforts to promote the electronics sector, government of India would be setting up a semiconductor wafer fab in the country. India has become the hub for semiconductor design with nearly 2000 chips being designed per year, and more than 20,000 engineers are working in various aspects of chip design and verification. Annually, India is generating nearly US$ 2 billion in revenues for the chip-design services. This provides an enabling environment for the semiconductor wafer fab, which will come up in India. Several other policy initiatives have been approved in the last few months. These include providing very attractive financial investment in electronics manufacturing and preference to domestically-manufactured electronic goods in all government procurement as well as all those electronic goods
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Electronic products The market for electronic products comprises domestic demand and products manufactured for exports. This market is expected to grow from US$ 52.4 billion in 2013 to US$ 74.6 billion in 2015, which includes exports of US$ 10.5 billion in 2013 decreasing to US$ 9.7 billion in 2015. Declining prices and increasing affordability are anticipated to propel domestic demand. The total market is expected to grow from US$ 41.91 billion to US$ 64.85 billion in 2015. Total domestic manufacturing contributes only 35 per cent of this demand and the remaining 65 per cent is met through imported



Electronic components



The electronic components industry comprises semiconductors and passive components. As most electronic products are enabled by semiconductor components, it is important to analyse the overall consumption of semiconductors, which is expected to grow from US$ 6.1 billion in 2011 to US$ 9.66 billion in 2015. Although local demand and sourcing of semiconductors is limited to US$ 2.94 billion in 2011, an increase to US$ 3.69 billion in 2015 is due to import of electronic products and low domestic manufacturing. Continued innovation of semiconductor devices, coupled with their enhanced processing capability, has led to an increased consumption in mobile devices, information technology/office automation, telecom, automotive and industrial sectors.



Semiconductor design Semiconductor design has traditionally been the strength for the Indian ESDM industry, generating revenues of US$ 8.8 billion in 2011. There are more than 120 companies in India focused on semiconductor design for global products. This industry has witnessed a robust growth of 17.3 per cent since 2009 and today boasts of a 5.1 per cent share of the global pie. Considering the continued growth momentum, the Electronics For You | December 2014
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Electronic manufacturing services
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The growth of the electronic products market has led EMS companies to offer lower-cost manufacturing, faster turnaround for designs and quicker time to market. Since the mid-nineties, many global EMS companies have established operations in India and have become a key contributor in enhancing the ecosystem in the country. Most of them are export-oriented and have encouraged local production using the same components and services base for the Indian market. Select electronics companies utilise the services of EMS companies to reduce their own investment and focus on their product development and marketing functions. These companies face competition from peers in other Asian countries such as China, Malaysia and Singapore. The EMS industry services’ contribution is expected to grow at a CAGR of 27.8 per cent from US$ 0.4 billion to US$ 1 billion in 2015. The overall turnover of the EMS industry is estimated to be US$ 3 billion in 2011. Both the conventional and emerging industry segments are anticipated to maximise the benefits from this industry.



3. Develop highquality electronic prodOverall performance of the MSME sector ucts at affordable prices Employment Gross output for adoption and deMarket value Year Total (` billion) MSMEs of fixed assets (million) ployment to improve (million) (` billion) productivity, efficiency 2004-05 11.8 1786.99 28.26 4297.96 and ease of operations 2005-06 12.34 1881.13 29.49 4978.42 in other sectors. 2006-07 36.17 8685.43* 80.52 13,513.83* 4. Provide attractive fiscal incentives across 2007-08P 37.73 9174.37 84.23 14,351.79 value chain of ESDM 2008-09P 39.37 9714.07 88.11 15,242.34 sector to eliminate dis2009-10P 41.08 10,293.31 92.22 16,193.55 ability costs in manu2010-11P 42.87 10,948.93 96.56 17,215.53 facturing and mitigate 2011-12P 44.78 11,769.39 101.26 18,343.32 relatively high cost of Source: Ministry of MSME, Government of India finance. *Estimated on the basis of per enterprise value obtained from sample survey of 5. Facilitate settingunregistered sector for activities in wholesale/retail trade, legal, education and up of semiconductor social services, hotel and restaurants, transports and storage and warehousing (except cold storage) excluded from Fourth All India Census of MSME, wafer fab facilities and unregistered sector. P=Projected its eco-system for design and fabrication of chips and chip supply gap of nearly US$ 300 billion components. by 2020. Indian electronics hardware 6. Provide incentives for setting up production constitutes only around 1.31 over 200 electronic manufacturing clusper cent of the global production. ters (EMCs) with world-class logistics Although India is a recognised and infrastructure and easy-to-do busiglobal player in the software and softness facilities. ware services sector, it lags behind in 7. Provide assistance to set-up electronics hardware manufacturing ‘Greenfield EMCs’ and upgrade capabilities. India is increasingly be‘Brownfield EMCs.’ coming a destination for chip design 8. Support development of approand embedded software. The governpriate infrastructure to support EMCs, ment’s vision is to transform India including development of logistics hub, into a global hub for ESDM to meet the port-to-factory linkages, roads and growing domestic and global demand. highways. Given India’s growing strength in 9. Rationalise and establish induschip design and embedded software, try-friendly stable tax regime conduthe increasing focus on design in cive to attract global investments and product development has the potential encourage electronics sector through to make India a favoured destination appropriate fiscal incentives and taxafor ESDM. There is potential to use tion mechanisms. capabilities so created to successfully 10. Provide a ten-year stable tax export ESDM products from India to regime for ESDM sector. other countries. The national policy on 11. Technology transfer, R&D and electronics aims to transform India into IPR creation through a friendly tax a premier ESDM hub. regime. The national policy on electronics 12. Facilitate foreign direct investseeks to: ment (FDI) in ESDM sector. 1. Develop capacities for manufac13. Promote manufacturing capaciture of strategic electronics in India. ties for sourcing ESDM in strategic and 2. Promote a vibrant and sustaincore infrastructure sectors—defence, able ecosystem of R&D, design and atomic energy, space, railways, power, engineering and innovation to enhance telecommunications, etc. manufacturing capabilities in elec14. Enable defence offset obligations tronic raw materials, components, sub for electronic procurements to be met assemblies as well as products.



MSME Performance in India
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Indian semiconductor design market is expected to grow to US$ 14.5 billion in 2015. Over the years, the Indian semiconductor design industry has developed significant capabilities and currently works on state-of-the-art products. Growing technical competence, combined with stringent IP protection environment and trend towards localisation of contents, will help this segment continue to grow.
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Highlights of the national policy on electronics India is one of the fastest-growing markets of electronics in the world. The demand for electronics in the Indian market was US$ 45 billion in 2008-09 and is expected to reach US$ 400 billion by 2020. The domestic production in 2008-09 was about US$ 20 billion. It is expected that there will be a demand98
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through ESDM products. 15. Create an electronic development fund to promote innovation, IP and R&D, commercialisation of products, etc, in ESDM, nano-electronics and IT sectors, including mobile applications by providing appropriate funding/incentives to industry/academic/R&D institutions. 16. To set-up incubation centres for VLSI and other ESDM-related sectors. 17. Design and develop an Indian microprocessor for diverse applications. 18. Promote development of the e-waste recycling industry for domestically-produced e-waste. 19. Mobilise funds from private sector/banks/financial institutions and other private equity organisations for leveraging contribution of government to electronic development fund.



Opportunities for MSMEs in ESDM sector
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There are various opportunities for MSMEs in the ESDM sector—undeveloped SEZs could be developed in electronic manufacturing clusters (EMCs), specific sectors like LED or medical electronics could develop sector-specific EMCs, avionics EMCs could be developed around airports with maintenance repairs and operations (MRO) and other related facilities. Also, sector-specific EMCs could plan to provide for common tooling, testing facilities, training facility, warehousing facility, etc, which could make the units within the cluster more competitive. Alternative source or electric transmission to provide greater reliability of power to units could be considered. Country-specific clusters could be thought of, like a Taiwan village, a Japanese village or a Korean village. A country-specific EMC could plan civic amenities like clubs, restaurants and karaoke, which creates a home-away-from-home for their nationals working in these companies. The most important thing would be the USP of the EMC which makes the EMC different from a typical industrial estate. It is not essential for a special purpose vehicle (SPV) to be made before an application under the EMC scheme can be made. A chief promoter can initiate action and form the SPV in due course. Similarly, under modified SIPS, there is potential to maximise the benefit under the scheme by planning their investments for the next ten years and getting approval for the ten-year project. They do not have to produce financial closure for the whole project. The guidelines provide that financial closure be furnished only for a part of the project. However, providing an investment plan for ten years enables companies to claim incentives under the scheme for ten years once their whole project is approved. There are reports that several companies are to close down their units due to unviable operations. The modified SIPS allows for relocation of units and such companies should invariably explore whether the units become viable, if relocated. 
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Career



Lighting Industry Will Offer More Core Jobs for Engineers by 2020 Abhishek A. Mutha



T



he opportunities in India for engineers to bag core jobs might be limited, but lighting
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Lighting, and especially LED lighting, has already captured a huge market and will be one of the most sought-after sectors for business and jobs in the years to come. There will be a lot more core jobs than the ones available today, once manufacturing in India gets a boost. At present, the number of jobs on the sales and managerial side is higher than technical jobs is an exciting and challenging field to work in, regardless of whether your interests are design, manufacturing, sales or business. There are quite a few companies offering roles in research



Career in lighting industry today: An overview



 Brighter prospects for career in lighting sector by 2020, once manufacturing gets a



 Limited jobs in designing, testing, validation and other core areas; most jobs are sales



and marketing based



 For fresh engineering graduates, salary ranges from ` 100,000 to 400,000 per annum  Manufacturing industries account for a bulk of industrial demand; considerable



demand from the entertainment and media sectors as well



va



 In terms of location, Mumbai, Delhi and Bengaluru account for most of the jobs



offered in this profession



You could be a designer, design assistant or design technician
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and development, design, testing and validation. Entrepreneurship is also a path taken by many to kick-start a venture in the lighting industry. Let us take a look at the opportunities available today.



 Demand for skilled professionals is expected to increase as companies compete
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to transform their traditional technology offerings to more energy-efficient products  Philips, GE Lighting, Wipro Lighting, Orient Electric, Crompton Greaves and Syska LED are some notable companies hiring people for work in lighting



Although on a limited scale, multinational companies such as Philips hire designers and design assistants for their lighting division. Roles and responsibilities. Designers are in charge of developing a detailed design by analysing and understanding the requirements in terms of product specification. They are responsible for a detailed



Roles at a glance



Designer



Test engineer



Sales engineer



1. In charge of LED printed circuit board assembly (PCBA) validation and testing 2. Deal with related standards, test procedures and equipment 3. Exposure to production processes of LED PCBA assembly 4. Understanding the pre-designed circuit of LED PCBA and related components 5. Knowledge on supplier capability and capacity assessment for LED PCBA and Microsoft Projects/Microsoft Office is important 6. Provide lighting-related design and consultancy support in lighting projects



1. Co-ordinate and work with the sales team at the front-end, and the marketing and technical team at the back-end, to bring the best lighting solutions to customers faster than competitors 2. Build good connections and contacts with architects to promote and introduce new products 3. Conversant with and have aptitude for lighting design and application as well as lighting software 4. Basic lighting design skills, good business development skills, ability to support regional sales teams in  lighting projects under super vision, knowledge of AutoCAD, good interpersonal skills and analytical skills



Roles, responsibilities and skills
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1. Develop a detailed design by analysing and understanding the requirements in terms of product specification 2. Work on the optimum design solution, making sure it meets specifications within boundary conditions of cost and timeline 3. Closely work with component suppliers for the right selection and electronic manufacturing service (EMS) houses for engineering/pilot runs and test labs to get the required certifications 4. Proficiency in PCB computer-aided design (CAD) software, such as Altium or Proteus 5. Basic understanding of EMS process, its critical process parameters and ability to deal with external suppliers, particularly PCB/EMS Qualification expected



Bachelor of Engineering (B.E.) or Bachelor of Technology (B.Tech.) in electronics engineering/ B.E. or B. Tech. in electrical or electronics. An electronics and communication engineering MBA is also required by some companies 100



December 2014 | Electronics For You



www.efymag.com



www.raguvaran.puzl.com 2%



she must co-ordinate and work with the sales team at the front-end, and the marketing and technical teams at the back-end to bring the best lighting solutions to customers, faster than competitors. An engineer is expected to achieve growth in sales through effective networking within assigned territory. The area of coverage is usually allocated after posting, and this job requires extensive travelling, at least 50 per cent of the time. He or she must also have good connections and contacts with architects to promote and introduce new products.  Skills. An engineer should be conversant with and have aptitude for lighting design and application as well as lighting software. With a good grip on communication, he or she should be able to interact with architects, engineering consultants and professional end-users. Basic lighting design skills, good business development skills, ability to support regional sales teams in  lighting projects under supervision, knowledge of AutoCAD, good interpersonal skills and analytical skills (to keep track of competition activity in the market) are some other aspects that recruiters look for. Experience of working with architects and consultants is an added advantage. Recruiters prefer engineers with good interpersonal skills and skillful organisation of tasks, along with the ability to work with little or no supervision. Educational qualification. B.E. or B. Tech. in electrical or electronics is required. An MBA is also preferred by some companies.
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74%



Fresh engineering graduates (` 100,000-400,000/annum) Junior-level professionals (` 400,000-900,000/annum) Mid-level professionals (` 900,000-1.5 million/annum) Senior level (over ` 1.5 million/annum)



Fig. 1: Salary break-up for lighting professionals (Data courtesy: TimesJobs.com)
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tronics as well as good communication skills.  Educational qualification. Bachelor of Engineering (B.E.) or Bachelor of Technology (B.Tech.) in electronics engineering/electronics and communication engineering is required.



You could be a marketing and sales officer Lighting sales representatives are at the helm for selling lighting products. Some work as employees of lighting manufacturing organisations, but most are employed by independent agencies that have contracts to sell products of several lighting companies in a specific city, state, region or country. This area is where majority of the jobs in lighting sector are available. An engineering degree is a pre-requisite for most companies.  Roles and responsibilities. Positions in this side of lighting domain are usually titled sales engineer, lighting application specialist, sales officer, lighting sales representative, sales executive and lighting sales engineer, among others. Generally, a sales engineer is expected to provide lighting design and consultancy support in lighting projects. He or
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5% 19%
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design of light emitting diode (LED) boards and systems, as per the specifications and architecture given. They work on the optimum design solution and make sure it meets specifications within boundary conditions of cost and timeline. They are also responsible for preparing test samples, test plans, design documents and to maintain test set-up in the development. On a regular basis, they interact with quality teams for validating platform, module or product designs. This function, as a designer or design assistant, requires closely working with component suppliers for the right selection and electronic manufacturing service (EMS) houses for engineering/pilot runs and test labs to get the required certifications. A designer’s support in project estimation, planning and risk management activities is highly valuable. Overall, this position needs high level of domain knowledge and networking ability in a cross-functional environment.  On the other hand, a design technician deals with printed circuit board (PCB) mounting, sample making, and test and documentation as per requirements with respect to LED lamps.  Skills. The most required skill for a designer in the lighting industry is proficiency in PCB computeraided design (CAD) software, such as those by Altium or Proteus. Along with good analytical skills, a designer is also expected to understand technical specifications of LEDs and PCBs. Basic understanding of the EMS process, its critical process parameters and ability to deal with external suppliers, particularly PCB/EMS, are some other skills that, if developed, can keep you ahead in the competition and possibly reward you with a great job. Good communication skills are also important for meetings and presentations.  A design technician is expected to have strong fundamentals in elec-



Career



You could also be a test engineer Companies who develop and manufacture lighting fixtures and electronics for domains such as automotive industry usually hire test engineers, although these jobs are limited.   Roles, responsibilities and skills expected. A test engineer will be in charge of LED printed circuit board Electronics For You | December 2014
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22% 47%



9% 59%



6% 11%



6% 7%
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13%



Manufacturing and industrial



Sales/business development



Entertainment and media Engineering Infrastructure Others



Design Advertising/events CAD/CAE Others



Fig. 2: Top industries hiring lighting professionals (Data courtesy: TimesJobs.com)



Fig. 4: Top segments for lighting professionals (Data courtesy: TimesJobs.com)



Notable companies into lighting 7% 12%



23% 16%



Chennai



Delhi NCR



Hyderabad Others



per cent of the jobs for fresh engineering graduates in the lighting industry fall in the salary range of ` 100,000 to 400,000 per annum. Around 19 per cent jobs for junior-level professionals pay anywhere from ` 400,000 to 900,000 per annum, while 5 per cent jobs for mid-level pay between ` 900,000 and 1.5 million yearly. 
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Bengaluru



 Crompton Greaves  EON Electric  GE Lighting  Halonix  Hella  Orient Electric  Philips  Syska LED  Wipro Lighting
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25%



Mumbai



Fig. 3: Top locations hiring lighting professionals (Data courtesy: TimesJobs.com)
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assembly (PCBA) validation and testing, and will deal with related standards, test procedure and equipment. He or she will also get exposure on production processes of LED PCBA assembly. The engineer must be capable of understanding the pre-designed circuit of LED PCBA and related components. Knowledge of supplier capability and capacity assessment for LED PCBA and Microsoft projects/Microsoft office is expected.  



Pay package Going by the statistics provided by TimesJobs.com, a massive 74 102
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is expected to increase as companies compete to transform their traditional technology offerings to more energy-efficient products.”  According to TimesJobs.com, the manufacturing sector tops the list of industries hiring engineers to work in the lighting domain with about 22 per cent share of jobs, followed by the entertainment and media industry with a share of 13 per cent. Engineering and infrastructure segments offer 11 per cent and 7 per cent of the jobs, respectively. Geographically speaking, Bengaluru tops the list of locations offering jobs for lighting professionals with a 25 per cent share. Delhi (with jobs in the national capital region) comes in next with 23 per cent, Mumbai with 16 per cent, Chennai with 12 per cent and Hyderabad with 7 per cent. Remaining jobs are scattered in other locations. The data provided by TimesJobs. com also shows that a high percentage of jobs today in India are in the sales and business development side. The other areas, where there are openings for work related to lighting, are designing, advertising/ events and CAD/computer-aided engineering (CAE). Refer to the pie-chart for information on the percentage share for each of these areas.



Demand areas  “Lighting accounts for nearly half of the total energy consumed in most home and office environments, and so it is natural that lighting companies are focused on the development of energy-efficient lighting, leading to a good demand for young professionals in this field,” informs Vivek Madhukar, COO, TimesJobs.com. He adds, “Demand for skilled professionals



Expect a colourful career in lighting by 2020 It is predicted that by 2020, the lighting industry would have expanded significantly, with LED lighting accounting for over 50 per cent of the total lighting market in India. India’s newly-formed government’s emphasis on energy-efficient lighting systems will also give a boost to the manufacturers and, in turn, generate employment for this sector. A career in this industry will have brighter prospects in the future.  The author is a senior technical correspondent at EFY www.efymag.com
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Government Policies and Street-Lighting Boost Demand for LED Lighting
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The Indian market for LED lighting has demonstrated a steady growth in last couple of years. Street-lighting, and industrial and commercial applications are propelling the market in India today. Government’s support to green technologies, too, has encouraged the adoption of LED lighting in India. In this report, we look at the LED industry in depth ABHISHEK A. MUTHA
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ndia is a country where a major chunk of population is still not connected to the power grid. In order to supply power to them, India will need to create either newer sources of power or reduce the power demand by implementing energyefficient devices at all levels. “It has been estimated that, in India, lighting systems consume 18 per cent of total power consumption, which is considered high when compared to other countries, where lighting consumption is approximately 12 to 14 per cent,” informs Pankaj Raushan, senior research analyst, MarketsandMarkets. Due to this, light emitting diode (LED) has emerged as an important energyefficient device, especially for lighting systems.
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LED commercial lighting



LED lighting industry growing at CAGR of 40 to 50 per cent
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For financial year 2013-14, the lighting market was estimated by the industry to be around ` 20 billion, informs Puneet Dhawan, senior vice president and head of lighting business, Orient Electric. He says, “The percentage contribution from LED industry to the total lighting industry is hardly 14 to 15 per cent.” He adds, “For the past two years, LED industry has been growing at a compound annual growth rate (CAGR) of 45 to 50 per cent and will continue to grow at that rate for the next three to four years. The prediction is that, four years from now, contribution from LED industry will www.efymag.com



be more than 50 per cent to the total lighting industry.” On a similar note, Raushan says, “LED lighting market in India is estimated to cross US$ 3 billion by 2020, growing approximately at a CAGR of 40 per cent. This will help LED lighting market to account approximately 55 to 60 per cent of the total lighting market in India by 2020.”



Energy conservation, decreasing cost and commercial applications driving demand The shift toward renewable energy, demand for energy-efficient products and LED luminaries has increased. Several technology features of LED, like long lifespan, energy-saving capacity [which is more than 50 per cent as compared to compact fluorescent lamp (CFL)] and
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Technology-wise, it is OLED, solar and wireless LED
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declining prices of LED light bulbs,” says Raushan.



Government policies are helping



The Indian market for LEDs has shown a steady growth and increasing demand over the last couple of years, thanks to the initiatives taken by the government. “Newly-formed government in India has emphasised that each and every house should have a light bulb by 2019, creating huge demand for power by 2019. This has led to the requirement of energy-efficient lighting systems such as LED light bulbs,” says Raushan. Street-lighting, and industrial and commercial applications are boosting the market in India. Government has also emphasised that all street lights in public places should be replaced with LED light bulbs, encouraging the adoption of LED lighting in India. Street-lighting has huge scope for energy-saving that can be achieved with the implementation of LED light bulbs. The largest segment driving LED adoption is the street-lighting segment, informs Harish Lalchandani, country head, GE Lighting. He says, “In a bid to cut energy costs and increase the quality of light toward enhancing town and pedestrian safety, the government
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absence of toxic materials, are other major driving factors that make LEDs more affordable and growth-driving, informs Harmeet Singh, technical lead, Analog Applications, TI India. “The average lumen efficiency is much higher for LEDs when compared to incandescent lamps and CFL lamps,” notes Swetanta Lahiri, research analyst, Netscribes. Energy conservation is driving demand in the LED sector. With LEDs, you can save approximately 80 per cent of energy as compared to normal lighting devices. LEDs have a longer life in comparison to normal lighting devices or even CFLs. Dhawan informs, “In general, life of an LED is approximately 25,000 burning hours, whereas ordinary lights last around 1000 burning hours and CFLs around 5000 to 6000 burning hours. Consumer’s demand is driven by the fact that once he or she has used LEDs, extra costs for maintenance or replacement will not be incurred for a long period of time.” Awareness with regard to energysaving has a huge impact on the development of energy-efficient lighting systems such as LED light bulbs. “People are now more inclined toward buying LED light bulbs instead of CFLs or other inefficient light bulbs. This is further being supported by the
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Here are some technological trends emerging in the LED space: Colour-changing LEDs. “One key trend is the development of LED lights that can produce any light within the visible spectrum. Philips is the first to introduce such LED bulbs, which can change the colour of light,” notes Raushan. With the help of an app, the consumer can control the colour of LED. Wireless-bonded LEDs. Development of wireless-bonded LED technology can be considered to be another latest technology trend with regard to LED lighting market. Raushan says, “Wireless-bonded LED technology is also referred as flip-chip. It provides benefits such as improved durability, better heat dissipation and longer life.” Wireless LEDs. Modern buildings being constructed today comprise lighting arrangements with daylight, occupancy and time scheduling on/off sensors. “Similarly, many upcoming LED road lighting systems call for wireless operability, daylight and on/off scheduling,” says Lalchandani. The new LED lighting systems (both for indoor and streetlighting) need to be designed to seamlessly integrate and work with these sensors and control systems. OLEDs. There is a new trend of solar LED lights being used to provide low-cost lighting in rural households. “The newest technology trend observed in the LED market is the organic light emitting diode (OLED) technology. OLEDs are LEDs manufactured from polymers with a liquid crystal display (LCD) glass covered with indium tin oxide (ITO) and polymer materials applied by ink jet printing,” informs Lahiri.
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is pushing conversion of all street lights to LED. According to ELCOMA reports, there are about 27.5 million street-lighting points in India that will be converted to LED in a phased manner.” Government has taken several other steps to ensure the implementation of LED at all levels. “Recently, the government of Andhra Pradesh has announced that it will be distributing LED light bulbs to 3.7 million households in Andhra Pradesh at a cost of ` 10 (US$ 0.16 approx.), which usually cost approximately $6,” informs Raushan. LED standards were published in 2012, which brought in a large-scale lighting revolution in India, shares Lahiri. He says, “Customs duty on LED was reduced from 10 per cent to 4 per cent as part of government of India initiatives.” Government is also kick-starting demand in the domestic segment, notes Dhawan. He says, “Government, through its energy-development agencies in various states, is promoting a lot of projects where they are going to replace the existing lighting systems with LED. In the last one year or so, I have seen a lot of such projects coming up and agencies being set-up by the government.” Power Ministry has also intended to provide LED technology under Rajiv Gandhi Grameen Vidyutikaran Yojana (RGGVY) initiative. Raushan says, “Government has intended to replace all street-lights and lights in public places with LED light bulbs. It has modified all CFL distribution scheme into LED distribution. All government departments have been asked to procure only LED light bulbs instead of incandescent bulb and CFL light bulbs.” He adds, “All this development is expected to drive the demand, as well as awareness, amongst the consumer regarding LED light bulbs.” Talking about how the Ministry of Power played an important role in promoting the use of LED lamps under RGGVY scheme, Lahiri says, “Railways have already started using LEDs in different utilities, such as traffic signals and railway coaches.” Finally, government of India initiatives like ‘Bachat Lamp Yojna’ and ‘LED www.efymag.com
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Some other recent trends in the market include price reduction and shift toward manufacturing of lowand mid-power LEDs. LED lights are extensively used in automotive lighting, too. “The use of LED lamps in digital signage is another trend that has been observed,” informs Lahiri. As the LED street-lighting segment is becoming more mature, newer risksharing models are being explored between municipalities and lighting solution providers. Lalchandani says, “Some of these risk-sharing models comprise deferred payments, longer warranties, special-purpose investment entities for large investments



and annuity based payments.” He adds, “Nowadays, many customers also seem to be looking up at lighting solutions companies as one-stop-shop providers, who can offer end-to-end solutions right from design, installation, testing, and commissioning and financing.”



LEDs are preferred over CFLs and tubelights for new installations



“We have observed that most people today, who are going for new installation in offices, homes, industries, factories and other commercial spaces, prefer to go for LEDs. It is slightly costly
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An interesting market trend which has been observed is that, the demand for India-made LED light bulbs is higher when compared to imported LED light bulbs. Raushan says, “Imported LED light bulbs do not have the electronics to withstand Indian electrical systems and, thus, do not work for very long. LED manufactured in India has good reliability and provides better aftersales services, which is not the case with imported LED light bulbs.” He adds, “Although LED imported from China is cheaper, it is of bad quality and does not last long, and thus people prefer Indian LED light bulbs.” On a similar note, Dhawan says, “Government should help the industry by restricting cheap, imported products that actually harm consumers as they are not in line with the quality and safety requirements.”



hh Lack of awareness regarding LEDs makes it difficult to scale-up business for the mass market hh Inefficient LEDs imported from China resulting in huge competition hh High cost of manufacturing; return on investment (ROI) made in tools in India is very low hh Lack of standards and LED testing facilities hh Heavy dependence on import of LED-related electronic components hh Lack of skilled manpower
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Notable market trends



Challenges faced by the industry
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Village Campaign’ are also promoting LED usage in street-lighting, informs Singh.
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Major contributors to the story



Pankaj Raushan, senior research analyst, MarketsandMarkets



Swetanta Lahiri, research analyst, Netscribes



energy-saving, application of LED lighting has increased, thus pushing down prices of LED light bulbs. “In India, in 2010, one LED lamp cost approximately ` 1200, which now in 2014, costs around ` 400 ,” informs Raushan. It has been observed that, with the development and improvement in the manufacturing technology, cost of LED light bulbs has decreased almost 30 per cent in the last couple of years. This has also forced the local manufacturers to develop low-cost LED light bulbs. Singh notes, “The price of an LED bulb of 5-7 watts, with power factor greater than 0.9 and total harmonic distortion lesser than 20 per cent, which was ` 400 in 2012, has reduced by 50 per cent.” He adds, “Products that were once available for more than ` 400 in 2012 are now available for 50 per cent less.” Luminaries in other categories or application areas have witnessed a similar reduction in price in India. Dhawan believes, “Within a year or two, we should see the price of an LED lamp almost comparable to a normal CFL lamp or fixture.”
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when compared to normal fluorescent lighting or even high-pressure sodium vapour lights for outdoor lighting,” says Dhawan. He adds, “But the payback period, which is between two to three years, is so attractive that for any new installation, people are ready to shell out money on LED installation rather than the conventional lighting.” Majority of the new installations, be it residential or commercial, are opting for LED lighting today. Another aspect of this trend is the retro-fitting or replacement of LEDs. There are a lot of campaigns and activities that create awareness on the benefits of LED, even while replacing CFLs or other lighting. “Retro-fit is little slower as the initial cost is higher due to replacement of old fixture with new ones for LEDs,” informs Dhawan. The latter is a slower process comparatively, but both are catching on.



Puneet Dhawan, senior vice president and head of lighting business, Orient Electric
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Harmeet Singh, technical lead, Analog Applications, TI India



Pricing trends
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Despite the fact that LED provides huge energy-saving, LED market is not as large in India as it should be. This is mainly due to the fact that cost of LED lighting is much higher than that of traditional light bulbs. Raushan says, “Due to recent development with regard to manufacturing of LEDs in India, improvement in technology and competition, price of LEDs has reduced to a large extent. It has been estimated that by the next two to three years, price of LED light bulbs will be reduced by 50 per cent, but still its cost will be higher than that of traditional light bulbs.” However, with awareness about 106
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LED will need government support and R&D facilities to boom in future Development of LED lighting market in India is primarily dependent on government and industry bodies, at least for the short-term duration. Once there is price rationalisation, demand for LED lights is expected to get a big boost, believes Raushan. He says, “Industry needs to develop its own R&D facilities, which help in the development of electronic components for LED lights. This is expected to reduce the cost of manufacturing.” He adds, “Industry also needs to tackle substandard LED lights procured from Chinese market, which is hampering the LED market.” This develops a negative marketing with regard to LED lighting systems. Industry should work toward reducing the import of materials required for the development of LED lights. Lahiri also believes that the industry should look toward building strategic partnerships to obtain quality input at the right price. Developing an efficient distribution network, that can handle different segments such as enterprises, consumers and government bodies, would help the industry grow. He says, “Another important step is brand-creation in order to influence enterprises (B2B) and consumers (retail sales) for sales.” Engaging in the development of innovative designs and improvements in product efficacy would give a push to the Indian LED market. 
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Harish Lalchandani, country head, GE Lighting



ence in terms of light availability on the roads is actually a key area for the government to work upon.” Dhawan also says, “We expect the government to come up with regulations to help the Indian LED industry to set-up manufacturing of these products in India.” Lahiri believes, “There is still need for a stronger institutional mechanism. It is necessary to enable testing of LED products through the development of common testing protocols.”



Recommendation from the industry Government is actively participating in promoting the LED segment, notes Dhawan. Street-lighting is one of the major applications of electric power in India. He says, “By helping municipalities of the civic authorities to have this perception and mindset change of transitioning from energy-guzzling, high-voltage sodium lights to LED, which at one-fourth the wattage can give you the kind of lighting experi-



The author is a senior technical correspondent at EFY www.efymag.com
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industry nEWS corporate news  new ventures  calendar  new appointments



In Focus



India signs deal for establishing MSME technology centres



Andy Rubin, Android co-founder leaves Google



India releases draft policy for IoT sector
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Andy Rubin, Android co-founder and the current head of its nascent robotics effort, is leaving the company with plans to set-up an incubator for all those start-ups interested in developing technology hardware products. He joined Google in 2005.



Sundar Pichai joins Google



Android and Chrome OS chief, India-born Sundar Pichai was appointed head of major products and services as part of restructuring of the management board of the company. Google products to be led by Pichai are main search, maps, advertising units, Google+, commerce and infrastructure. He will continue to fulfil his prior engagement in Android, Chrome and Apps business verticals. Pichai will also head six executives including heads of research, social media and search.



Synechron appoints MD for Middle East



Vimal Sethi has been appointed managing director, Synechron Middle East. This appointment highlights the company’s strategic ambition to solve the toughest technological challenges for clients, offer high-end, skilled resources and 24x7 global delivery capabilities. Sethi will be responsible for driving expansion plans across MENA region.



Canon India’s EVP moves to Singapore



Dr Alok Bharadwaj, EVP, Canon India, will be moving to Canon Singapore to head their corporate strategy group as senior VP. The change will be effective from January 1, 2015. He will be responsible for strategic business planning and execution, as well as corporate communications, for Canon’s South East & South Asian regional operations. He will also oversee business development in emerging Asian markets in the region.
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India has signed a US$ 200 million loan agreement with World Bank to help small enterprises enhance their productivity by financing the set-up of technology centres. The programme aims to set-up 15 technology centres and modernise the existing 18 centres. The pact was signed by Tarun Bajaj, joint secretary, Ministry of Finance, on behalf of India and Onno Ruhl, country director of World Bank, on behalf of World Bank. The project will help increase productivity of MSMEs by improving their access to technology and business advisory services. It will also help skilled workers via financiallysustainable technology centres.
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novation, better incentives and human resource development.
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A draft policy has been released by Department of Electronics and Information Technology (DeitY) on Internet of Things. According to DeitY, IoT industry holds a potential of US$ 15 billion by 2020. IoT is the latest trend in the technology industry, which integrates smart technology with electronic devices. Its vast network connects everything from door locks, wearable devices to waste control systems. The policy has been drafted to look into the issue as to why Indian market is still lagging behind in the booming industry. Companies are looking at huge potential from IoT-related work and local software developers such as Infosys, Wipro, HCL Technologies and Tech Mahindra. These local tech tycoons are working hard to hold strong positions in the IoT market. The policy focuses on five main issues—create demonstration centres, capacity building along with incubation, focus on R&D sector for better in108
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Union government approves ` 5000 million for solar parks in Andhra Pradesh



A grant of ` 5000 million has been approved by the central government for setting-up of 2500MW solar parks in Andhra Pradesh. The state government has planned to develop 500MW grid-connected solar PV projects. Bids for 1296MW have already been placed by around 50 solar developers. AP Transco opened the auctioning process and bidders have offered tariff rates ranging from ` 5.25 to ` 8.08 per unit for the first year, with a three A solar park



per cent hike every year up to ten years. After the 11th year, there will be no increase in tariff rates. The lowest tariff rate of ` 5.25 per unit for 40MW in Ananthapur district has been offered by First Solar Power India Pvt Ltd. This district is on top priority for all bidders as the bid in this district has been set at 580MW, followed by Chittoor at 273MW and Kurnool at
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www.raguvaran.puzl.com Calendar of Forthcoming Electronics Fairs/Exhibitions/Seminars/Events Topics to be covered 



Contact address for details



ICICT 2014 December 3-5, 2014 Cochin University of Science and Technology, Kochi 



International conference Electronics Engineering Division, CUSAT on information and Phone: +91-9745182001 communication technologies E-mail: [email protected]



23rd National Laser Symposium December 3-6, 2014 Sri Venkateswara University, Tirupati 



The 23 National Laser E-mail: [email protected] Symposium, sponsored Website: www.ila.org.in/nls23 by the Board of Research in Nuclear Sciences, Department of Atomic Energy 



23rd International Conference on An annual conference that PFAM XXIII E-mail: [email protected] Processing and Fabrication of aims at bringing together Advanced Materials (PFAM XXIII) researchers, industry experts Website: icadm14.nitt.edu December 5-7, 2014-11-12 and students interested in various aspects of IIT Roorkee processing and fabrication of advanced materials LED Expo 2014 December 5-7, 2014 Pragati Maidan, New Delhi 



Exhibition and summit on LED lighting products and technology 



MEX Exhibitions Pvt Ltd Phone: +91-9312285142 E-mail: [email protected]



International Conference on Smart nanomaterials, Recent Advances in Nanoscience nano-bio interface, & Nanotechnology 2014 nanoscale characterisation, nanoelectronics, December 15-16, 2014 JNU, New Delhi nanocomposites, nano-energy harvesting, environmental impact of nanoscience 



Special Centre for Nanoscience Jawaharlal Nehru University, New Delhi Phone: +91-11-26738784/8782 E-mail: [email protected] Website: www.jnu.ac.in/Conference/ICRANN2014



A mega consumer electronics Consumer Electronics Association event where new innovations Phone: +1 703-907-7605 and technologies are Website: www.cesweb.org showcased
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2015 International CES January 6-9, 2015 Las Vegas Convention Center Las Vegas, USA 
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11th IEEE India Conference 2014 An annual conference by INDICON 2014 (IEEE INDICON 2014) IEEE India Council in the Phone: +91-22-40046837 December 11-13, 2014 field of computer science E-mail: [email protected] YASHADA, Pune, Maharashtra and engineering, electrical Website: www.indicon2014.in engineering, and electronics and communication engineering 



Techtrade Exhibition and Conferences E-mail: [email protected] Website: www.techtrade.co.in



ELCINA Source India Focuses on the development February 5, 2014 of the Indian electronics Chennai Trade Centre, Chennai, supply chain India 



ELCINA Electronic Industries Association of India Phone: +91 (011) 26924597, 26928053, 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 February 26-28, 2015 Hall 7 (A, B, C, D, E, F, G, H) Pragati Maidan, New Delhi 



Covering complete electronics ecosystem, including innovation, manufacturing, design and sales 



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 Mobile: +91-9910990553 Website: www.mait.com



EFY Awards March 13, 2015 Bengaluru 



To give recognition to the leading enterprises and individuals in the Indian electronics field 



EFY Enterprises Pvt Ltd Phone: 26810601/2/3, +91-8800094213 E-mail: [email protected] Website: www.efyawards.com



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]
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A platform to promote Techtrade 2015 January 28-February 1, 2015 Make In India AES Ground, Ahmedabad, Gujarat 



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



272MW. Tariff rates have been offered for Vizianagaram and Visakhapatnam at ` 5.94 and ` 5.99 per unit, respectively. Apart from First Solar, other prominent bidders include Welspun Renewables Energy Pvt Ltd and Acme Clean Tech Solutions Ltd. The government plans to set-up 9150MW capacity through renewable energy sources like solar and wind, by 2018-19.
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NTPC inaugurates first roof-top solar project



NTPC has opted for roof-top solar PV panels in their power stations to boost utilisation of renewable sources of energy. Their first rooftop solar panel was launched by NTPC CMD Arup Roy Choudhury at NTPC engineering office complex. This project is a model project by the R&D wing of NTPC, NETRA, and its main functions include remote monitoring, continuous monitoring and studying performance levels. From this newly-launched plant, 170,000kWh energy is expected to be generated every year, with 163 tonne reduction in carbon dioxide emission. This project has been launched as part of Jawaharlal Nehru National Solar Mission (JNNSM) grid connection rooftop solar PV scheme, phase II, for which MNRE provides 30 per cent subsidy. NTPC has already installed capacity of 43,128MW, which is generated by coal, gas and solar power stations. NTPC contributes over 25 per cent electricity in the country. The enterprise has plans to add 11,520MW more by 2032, for which 95MW solar projects have already been commissioned and one 15MW solar project is under implementation.



Government plans to tweak taxes to encourage electronic units set-up in India



In order to encourage electronic units to set-up shop in the country, the government has planned to squeeze the tax structure and develop a new incentive scheme. This comes as part of PM Modi’s ‘Make in India’ campaign. The tax re-jig will be designed to impose higher tariff on the import of Electronics For You | December 2014
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Snippets Motorola Mobility is now a Lenovo company



Tata group invests in Swiss solar firm, Flisom
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Lenovo has acquired Motorola Mobility from Google. The deal was closed at US$ 2.91 billion. Lenovo is now the third-latest smartphone maker in the world. Motorola will function as a wholly-owned subsidiary for Lenovo with its headquarters at Chicago. Liu Jun, Lenovo EVP and president of Lenovo’s mobile business will serve as chairman for the newly-established Motorola management board and Rick Osterloh will continue to serve as president and COO of Motorola.



Tata group has invested in a Swiss start-up solar company at a time when European companies are competing against each other to participate in the Indian solar energy market. Flisom is focused on developing copper indium gallium selenide solar cells, which are best suited for India’s needs.



Samsung pulls back LED lighting business



Samsung’s LED business will be put to halt outside South Korea, though this business showed huge potential four years ago. The company has not managed to find a place in the LED lighting industry globally—the market has been strongly dominated by companies like Philips and Osram, along with emerging Chinese manufacturers. According to Reuters, Samsung Electronics will still remain active in the LED industry through LED component business and will focus more on backlighting for displays of consumer products like televisions.
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Infosys to expand Electronics City in Bengaluru



Infosys is planning to expand its Electronics City campus in Bengaluru to meet the medium-term need for higher capacity. Infosys owns a 6.07 hectare (15-acre) land bank at Electronics City, apart from its main 32.37 hectare (80-acre) campus. It now needs an approval from the state government to utilise this land.



Wipro to focus on 3D printing



va



mobile phones, laptops and other consumer electronics like flat-panel televisions, so that companies are forced to at least assemble the products in India. Government will gradually increase component duties to force manufacturers to shift their base to India. Top officials have pointed out that the import of electronic items is second only to oil, which was at a gigantic amount of US$ 40 billion in 2013-2014. They have even predicted that electronics imports will surpass oil imports by 2020. The new rates will be part of the next budget. However, this increase would be graded as per the duty commitments made to countries in bi-lateral trade pacts. The incentive scheme for electronic units will provide a subsidy on capital investment up to 20 per cent, apart from reimbursing import duties and countervailing duties for such hardware setups. Sony, which has sales target of ` 120,000 million, does not have any factory in India and imports mostly from Thailand, taking advantage of the trade pact.



Wipro is focusing on developing its 3D printing business ever since Maltesh Somasekarappa, head of Wipro’s 3D printing unit, received an order for a 3D-printed skull for a patient’s surgery. Wipro has recently invested US$ 1 million in a 3D printer. The company has been using it for manufacturing fuel nozzles of aeroplane engines and satellite antennae parts of hydraulic pumps. 3D printing plants have highlyautomated systems that can manufacture units using only one metal piece. Many global manufacturers such as Nike, General Electric, Siemens and Rolls Royce, have already adopted 3D printing. This industry has grown to US$ 6 billion in the last three years. Many Indian manufacturing companies are also adopting this technology for better prototyping and small-time manufacturing. Most of Wipro’s clients of this business are from aerospace, healthcare and defence sectors. Hindustan Aeronautics
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Limited is getting vane guides 3D-printed from Wipro. Vane guides are used in an engine’s combustion chamber. A motorbike manufacturing company is also taking Wipro’s help in 3D-printing some parts. Wipro has not leaked detailed information of its clients for 3D printing and their orders. According to sources, Wipro has partnered with General Electric for manufacturing fuel nozzles. Wipro has purchased the 3D printer from EOS. According to EOS, India is the best country right now for the development of manufacturing industry. As much as 30 per cent of global design manufacturing is done by Indians. Even though 3D printing technology is not yet popular among small-scale manufacturing companies, in some domains like defence, healthcare and aviation, companies like Wipro are coming up with next-generation technology for high-tech manufacturing. It is aiming to tap in this soon-to-be a billion-dollar industry.



Check efytimes.com for more news, daily



Trina Solar to set-up solar PV module manufacturing hub in India



As a result of PM Modi’s ‘Make in India’ initiative, China based solar photovoltaic module manufacturer, Trina Solar, has announced its plan to set-up solar PV module production facilities in India. CEO Zhiguo Zhu made the announcement at World Economic Forum, which recently took place in Delhi. Chinese solar photovoltaic module manufacturers have been witnessing anti-dumping investigations from almost all leading solar power markets, from Australia to the USA. Recently, Indian government had announced its decision of not implementing anti-dumping duties on imported solar PV modules and instead, had planned to use domestic solar PV modules by setting-up major projects via government-owned companies. In order to escape these anti-dumping duties, the company is eyeing to get at least 20 to 30 per cent of the total production from outside China. Zhu said that, if Indian government would make regulations simpler and clearer, many more international companies would be willing to invest in the country. www.efymag.com
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new products Recently introduced in India, From near and far



Microprocessor board



Renesas has developed the world’s first ARM Cortex-A9 processor based mbed microprocessor board, which will enable quicker development of high-performance, high-functionality embedded systems for designers of interconnected devices.



Renesas Electronics India Pvt Ltd Phone: 080-67208700 Website: http://in.renesas.com/in/index.jsp



Regulator
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The highly-efficient VR500 regulator from Freescale Semiconductor is specifically designed to enable comprehensive system solutions leveraging Freescale’s QorIQ Layerscape LS1 processors for a variety of applications including secure infrastructure equipment for Internet of Things. Integrated into LS1021A IoT gateway, VR500 is ideal for a variety of intelligent applications that leverage the sophisticated security of ARM based QorIQ LS1021A processor, including mobile wireless routers, multi-function printers, network attached storage and automatic teller machines. It allows customers to quickly and more precisely configure their systems to meet the unique voltage, current and timing needs of individual applications. It offers dynamic regulator control via an I2C digital interface for programmability and dynamic voltage control, optimising the processor’s performance and enabling easy voltage scaling. Four integrated buck converters ensure the target device has high fullload efficiency, low-power dissipation and integrated switching transistors. Five integrated LDOs provide the flexibility needed to power peripherals, while significantly reducing bill of materials costs and package sizes.
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The ARM mbed Internet of Things (IoT) device platform offers a new software platform and free operating system to simplify and speed-up the creation and deployment of IoT products. It offers development tools for professional and amateur developers, including command-line tools and a cloud based integrated development environment (IDE), focusing on connectivity, energyefficiency, security and productivity. Utilising an apps processor, ARM Cortex-A9 CPU, inside the RZ/A1 allows developers to re-use software developed for the Cortex-M family, while at the same time gaining enhanced performance and features. The RZ/A1 microprocessor also supports the Cortex microcontroller software interface standard (CMSIS), allowing developers to port multi-threaded Cortex-M family software to Cortex-A9 core without major modifications. The RZ/A1 group of microprocessors is built around an ARM CortexA9 CPU that clocks at 400MHz and 1000DMIPS, and features the world’s largest on-chip RAM capacity of up to 10MB. The RZ/A1 microprocessor delivers approximately four times the www.efymag.com



Freescale Semiconductor Phone: 0120-3950000 Website: www.freescale.com



BarKlip I/O connector



The barKlip I/O connector provides a convenient method of distributing up to 200mA current between busbars, cables and circuit boards. It features 14 fully-independent cantilevered beams, providing a true compliant spring to adjust for variations in busbar alignment and surface finish. The ultrasonic welding connection between the wire and contact increases efficiency and reliability for current transition. The cable connects with system rack bar, a 3mm thick copper bar, to achieve a direct pluggable connection to an un-insulated busbar. This connection generates very low energy loss, with a maximum resistance of only 0.2mΩ per port.
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COMPONENTS



DMIPS performance and 40 times the RAM capacity of other ARM mbed products. By making use of features like camera input, graphics accelerator and audio processing functions of this microprocessor, engineers can implement highly-expressive and easy-touse solutions on the RZ/A1 platform quickly and efficiently.



The barKlip I/O connector has an installed height that is less than 34mm. It facilitates performance in 1U rackmounted equipment commonly found in data centres and new hyper-scale computing architectures. FCI OEN Connectors Ltd Phone: 0484-4090871 E-mail: [email protected] Website: www.fci.com



Digital isolation and delta-sigma modulator



Texas Instruments has launched digital isolation and delta-sigma modulator families that offer reinforced isolation to help protect electronic equipment from high-line voltages. The ISO7842 family provides the industry's highest immunity reinforced isolators and the first to withstand an isolation barrier with a working breakdown voltage of 1500Vrms for a minimum lifetime of 40 years. Electronics For You | December 2014
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TEST & MEASUREMENT Digital multimeter
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Anritsu India E-mail: [email protected] Website: www.anritsu.com
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Goliya Instruments Pvt Ltd Phone: 022-24149657 E-mail: [email protected] Website: www.goliyainstruments.com



MISCELLANEOUS



LEDs



Kwality Photonics has launched a range of LM80-certified white-power



Field analyser
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Texas Instruments Website: www.ti.com



analyser, eliminating the need to carry multiple instruments to measure the RF performance of a mobile tower site. The MW82119B provides tower and maintenance contractors, network installers and wireless service providers with the first handheld field PIM analyser with line-sweep capabilities so they can fully certify the cable and antenna systems at cell sites. There are nine models available in the MW82119B PIM Master family. Covering various bands and featuring unprecedented measurement capability, MW82119B PIM Master is well-suited for a number of applications, including deployment and maintenance of LTE remote radio heads (RRH), small cells and distributed antenna systems (DAS).
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MECO-G has introduced a series of handheld digital multimeters featuring 3½-digit and backlit LCD display incorporating the latest technology. These digital multimeters can measure AC voltage, DC voltage, DC current, AC current, resistance, capacitance, temperature, battery test voltage and frequency. Additional features include diode test, transistor check, continuity check, low battery display, data hold and auto power-off. The multimeters have a built-in holster for anti-sliding, and are useful in various industries, manufacturing units and for domestic purposes too.
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The AMC1304 delta-sigma modulator family offers best-inclass precision performance and the lowest power consumption with reinforced isolation for current shunt monitoring. The ISO7842 family provides reinforced isolation with 8000V maximum transient overvoltage, according to standard DIN V VDE 0884-10. It has an isolation rating of 5700Vrms, according to standard UL 1577. High common mode transient immunity (CMTI) performance of 100kV/microsecond provides reliable communication in noisy environments. With the industrys highest surge voltage protection rating of 12,800 VPEAK, the ISO7842 can withstand high instantaneous voltage pulses that can help protect electronics from damage by voltage spikes. The ISO7842 provides accurate timing with more than 100Mbps data rate and low jitter. Key features of the AMC1304 family include an offset error maximum of 150 microvolts and gain error of ±0.3 per cent, which is industry’s best DC performance. Industry-leading AC performance allows motor control designers to minimise distortion and noise. The lowest power dissipation (maximum 7mA primary, and 5mA secondary side), together with 50mV input voltage range, reduces overall system power consumption by up to 80 per cent. Four AMC1304 delta-sigma modulators allow designers to connect the modulator to an unregulated supply voltage. When paired with TI's C2000 Delfino TMS320F2837x and TMS320F2807x microcontrollers (MCUs) with integrated modulator interfaces and sinc filters, AMC1304 can boost system performance by precisely and efficiently acquiring multiple analogue signals. The devices deliver reinforced isolation of 7000V, peak, surge voltage of 10,000V and working voltages of 1000Vrms and 1500V DC. These are UL recognised component to UL 1577 and certified to DIN V VDE 0884-10.



Anritsu has introduced its first field analyser, MW82119B PIM Master with integrated PIM and line-sweep testing capabilities. It combines a 40W battery-operated passive intermodulation (PIM) analyser with a 2MHz to 3GHz cable and antenna



LEDs that include high-power 3535, medium-power 5630 and 2835, and low-power 3014 and 3528 LEDs. The wide choice of LM80-certified Kwality Polywa’ LEDs, namely, KLHP3535W (350mA), KLSL5630W (150mA), KLSL2835W (60mA), KLSL3014W (30mA) and KLSL3228W (20mA) LEDs, together can meet every possible design requirement, including LED street lights, LED tubelights and LED retro-fit bulbs.   Kwality Photonics Pvt Ltd Phone: +91-9000081171 Website: www.kwalityphotonics.com www.efymag.com



www.raguvaran.puzl.com



LETTERS ‘Spot An Error’ Award Winners



Please provide a list of PCB manufacturers and PCB assembly services in India. Kumar Karan Jain Through email EFY: You may refer to www.eleb2b. com. It is a directory website, where you can get information on electronics vendors including PCB manufacturers and PCB assembly services.



1. In ‘Peripheral Driver with Fixed Regulators 78xx and 79xx DIY’ circuit in October issue, on page 96, in the parts list, it should be 7812, 12V regulator instead of 7812, 5V regulator. 2. In ‘Weather-Forecast Monitoring System’ DIY project in October issue, in Fig. 7, you have not disabled the silkscreen layer before taking output. Pooja Juyal  In ‘3W USB Stereo Audio Amplifier’ DIY circuit in October issue, the footprint of USB-B type in component layout (Fig. 3) is wrong. I have sent the correct orientation of the footprint through e-mail. Arbab Zafar  In ‘3W USB Stereo Audio Amplifier’ circuit in October issue, 3.5mm audio jack pins are interchanged. Pin 1 is for ground, pins 2 and 3 for right and left channels, respectively. A. Samiuddin  In ‘Matchbox Capacitor Tester’ DIY circuit in October issue, footprints of transistors T1 and T2 in component layout (Fig. 3) are wrong. Transistors T1 (BC558) and T2 (BC548) connections are to be corrected as per the circuit diagram (Fig. 1). Ramakanta Mohanta  In eStyle Buyers’ Guide section of October issue, Sky Drive or Google Drive should be read as OneDrive or Google Drive. Microsoft has already changed its cloud service name to OneDrive from SkyDrive. Nirakar Mahanta



Can you share some sensitive clap-switch circuits? I had made one that uses BC547 and IC 555, along with a condenser MIC, but it is not working. Vivek Ghosh EFY: You can get related circuits from here: http://electronicsforu.com/newelectronics/lab/search_lab.asp?words=clap  I have done projects from EFY like LED Emergency Light, Magic Eye and Seven-Colour LED Lighting Using RGB LED. Big thanks to EFY for publishing such wonderful circuits! Tanmay Dasgupta
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Publish Innovative Projects



From Facebook: EFY’s Electronics Design Community
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This is regarding ‘From Sensors to Interfaces–Wireless Communication Has a Lot to Offer’ article published in EFY October issue. I am interested in wireless sensors that can replace fibre optical cables used in MRI pulse oximeters. Please help. H. D. Gandhi Emco Meditek EFY: You may contact wireless sensor manufacturers like Texas Instruments, Freescale, Comus, ST Microelectronics and Renesas.
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Wireless Communication
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PCB Manufacturers
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I have some innovative projects in working condition and I want to publish them in EFY magazine. Please let me know the format and procedure to submit the same. Will I get any remuneration for the articles?  Asst. Prof. Arjav A. Bavarva Department of Electronics and Communications, School of Engineering, RK University, Rajkot EFY: Thank you for your interest in EFY! You may send complete details of the article to [email protected] The details should include the description of article in .doc format, screenshots/diagrams in .jpg format, source code (if any) in relevant format, and the author’s brief detail and contact address in .doc format. Yes, you will get an honorarium for the pubwww.efymag.com



lished articles. For details on editorial guidelines, you may refer to http:// efymag.com/Guidelines_for_EFY_authors.doc



Emergency Light In Desktop LED Emergency Light DIY circuit published in September issue, in the sentence ‘Resistor R4 limits the base current of transistor T2 and capacitor C3 improves the circuit efficacy,’ the word ‘efficacy’ should be ‘efficiency.’ Praveen. S. Through email EFY: Thank you for your interest in



our DIY Circuits section. In this circuit, capacitor C3 improves the efficacy and not the efficiency of the circuit.



Access Control In ‘RFID Based Access Control Using Arduino DIY’ project published in October issue, CON2 is mentioned in parts list but not in the circuit diagram. Loveleen kumar Through email EFY: All connectors (CON1, CON2, CON3, ..., etc) are either shown in the circuit diagram or PCB layout, or both. In this project, CON2 is used in the PCB and so it is not a factual error. Electronics For You | December 2014
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interview



Every end-market is progressing toward power systems in a package Regional Vice President, Fairchild Semiconductor



Q: Could you give a real-world example? A: Let us take ships, for example. Often, only the top of the mast of sailing ships catches wind, while the rest of it is wasted. In order to catch more wind, we could try to increase the height of the mast but then it would cause the ship to capsize. This is why ships moved from wind to diesel power. However, we can bring back wind power with 3D motion capture system, as well as a steering mechanism, on the ship also equipped with 3D motion capture system. This reduces diesel consumption by up to 40 per cent.   Q: Why the choice of motion trackers for energy saving? A: Sixty per cent of the world’s energy is used to physically move things. That is why we are focused on IoT, and on applications that use energy more efficiently.
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Q: How would you segregate Internet of Things applications? A: There may be two major opportunities. It could either be invisible, such as in an industrial application, or highlyvisible, like a fashion accessory. There is a third category of smart fridges, which I think is totally useless. The fashion IoT might not be good for business as it can change with the whims of the masses. The invisible one is where we are playing because it is about adding value.   Q: What do you have to say about sensor fusion and the challenges that developers face? A: Sensors are inherently inaccurate. For example, pressure sensors are open to environment. Let us say you open this door very hard; it will have an effect on the pressure sensor on the motion tracker on your wrist—it looks like you have gone up and then suddenly gone down. Similarly, if you wave your hand around, it may think you are moving. The idea with sensor fusion is to take all these signals, like accelerometers, gyros and GPS, together and get the right information. This can be found in an electronic gadget that has an apps processor, sophisticated software and algorithms— already smart for sensor fusion. However, some machines are not smart enough and that is where we come in. We provide the entire solution and optimal partitioning of the system between hardware and software.
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K.N. Kim



We have heard of software and hardware techniques for reducing power consumption. K.N. Kim, regional vice president, Fairchild Semiconductor, speaks with Dilin Anand about how 3D motion capture technology and power systems in a package can help save energy. Founded in 1957, Fairchild is considered to be the seminal semiconductor company—their first product was the world’s first commercially-viable integrated circuit



w



w



Q: What has your team done to help save power? A: We are investing in motion tracking solutions that design engineers can implement in their designs to save energy.



w



Q: How does motion tracking help in saving power? A: Let me give you an example. There is 3D motion capture technology that gets us accurate positioning. If you put 3D motion tracking into a harvester, you can harvest with absolute precision. This way we can stick to the most efficient path. Q: How does that data help in making precise movements? A: When you use some combination of GPS and six inertial sensors, it gives you absolutely accurate positioning, which gives accurate data such as where the thing is, how fast it moves and whether it is efficient enough. www.efymag.com



Q: What are R&D teams of semiconductor companies working on to help tackle rising energy consumption? A: While every end-market is in a different state of evolution, they are all progressing toward power systems in a package. This helps run the switching power supply at high frequency because there is less wasted power due to switching losses. This way, both energy density and time to market gets better. Q: How unique is this technology? A: These power systems contain controllers, drivers, low- or medium-voltage FETs, high-voltage IGBTs, MOSFETs, sensing and isolation to ensure a useful and safe product. Q: What do these newer components offer the end user? A: Every time energy is converted, inverted or transmitted, energy is lost. The newer technology, when deployed across devices along the route of power transmission, will have a cumulative effect on power savings that will make solar, wind and other clean sources of energy price-competitive with fossil fuels in the future. Q: How do these newer components help manufacturers? A: If we talk about adaptors, the newer ones are smaller and deliver about 70 per cent efficiency. These adaptors take less energy to build, too. When you make components smaller and energy density better, the amount of material that goes into this product also goes down. This reduces the overall cost of production.  Electronics For You | December 2014
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FACTS has been recognised as one of the key technologies of the decade that will shape the future India is doing very well with hydro power generation and moving in the right direction for other sources, including wind and solar. However, to Dr Fahd Hashiesh fellow, Institution of meet the increasing consumer demands, the road ahead is still too long, Engineering and Technology feels Dr Fahd Hashiesh, fellow, Institution of Engineering and Technology & Technology manager, ABB Ltd, UK and technology manager, ABB Ltd, UK, as he talks with Abhishek Mutha of EFY. He also throws light on upcoming technologies and the challenges that need to be tackled in the renewable space



worldwide. India is doing very well with hydro power generation and moving in the right direction for other sources, including wind and solar. But honestly, the road is still too long, especially to meet the increasing consumers’ demands. The challenges will be from both system generation and operation point of view. These challenges include, but are not limited to, huge investments, planning, projects management, engineering and training.
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Q. Could you shed light on upcoming power generation and storage technologies, considering the fact that we could face power shortage in the future. Will these be environment friendly? Energy generation and storage will form an integral part in the near future with a lot of focus on renewable energy. Examples of this are wind and solar generation, both of which are not fully predictable and dispatchable. These have to be accompanied by storage to support the generation dips when wind is not blowing or during night time. Also, storage will play a very important role in the future in supporting the grid system inertia. There are many sources of energy storage and many of them are environment friendly, such as hydro storage and flywheel storage. Some of the storage technologies are matured and have been in use for a long time, while others are still under development as they still have a smaller storage capacity.



Q. Could you share an overview of the renewable sector in India today? There is no doubt about the growth of energy generation in India over the past few years, especially renewable energy. This growth has placed India at the sixth position



Q. What are the latest trends in the power system sector? Digital substations and a lot of WAMPAC (wide area monitoring protection and control) implementations are the latest trends—superconductors could also be one. 



w



w



w



.ra gu



Q. What challenges does one face while integrating different sources of energy generation and storage to, say, a mega grid or the national power grid of a country? Renewable energy will open the door to a lot of challenges that include power quality because of the electronic inverters and converters used with these technologies, loss of inertia, rate of change of frequency, fault ride through and reactive power balance. All of these will add new challenges, in addition to the optimal allocation for the storage unit for the system operator.



Q. Power grid transmits about 50 per cent of the total power generated in India on its transmission network. Is there a transmission technique that could result in energy savings for the country, and do you see it being implemented in India any time soon? FACTS (flexible alternating current transmission system) has been recognised as one of the key technologies of the decade that will shape the future. FACTS is categorised in two ways—series components and shunt components. Series components, such as TCSC (thyristor controlled series capacitor), will help directly to increase the transmission capabilities of existing lines without the need of building new lines, whereas shunt components are needed in certain locations of the networks to solve the problem of reactive power balance and enhance the fault ride through characteristics. This is just one example of FACTS’ capability, which has a direct effect on investment saving. India already uses TCSC for a couple of different applications, and there are many opportunities to deploy FACTS technologies.
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The Future of Wireless Charging and Long-lasting Batteries
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Although both solar/kinetic power and wireless charging fall under the ‘portable power’ umbrella, the two should not be conflated. Solar, kinetic and other non-battery topics fall under the umbrella commonly referred to as alternative (i.e., non-electrochemical battery) portable power. Under this umbrella, we have solar, kinetic, fuel cells, RF power harvesting and others. Stu Lipoff, IEEE fellow, discusses with Sustainabilityzero, India, the future of wireless charging and long-lasting batteries Stu Lipoff
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W



ireless charging was widely exhibited at CES 2014, and perhaps the pace of adoption is being inhibited mostly by at least three competing, non-compatible standards, as well as a few proprietary single-company initiatives. When it becomes clear that one of the competitive standards is winning, I expect OEMs will widely adopt the winner and build support into their devices and chargers. In the meantime, there are some interesting ‘bridge’ solutions such as external dongles from Duracell that you can borrow to charge your phone while visiting Starbucks. Other bridge solutions are after-market special battery packs that you can swap out of an OEM battery pack and replace it with the special new accessory that has built-in wireless charging. Because today’s portable devices like smart phones are rich multi-media enabled, they consume more energy than ever before, and advances in electrochemical batteries cannot keep up with this ever increasing energy demand. Since the primary function of a smart phone is to be available for at least voice and/or text communications, there is a problem in that multimedia can run the battery down before returning home to let the phone charge overnight. One wants to have at least 16-hour runtime to allow an eight-hour overnight recharge, and having some safety factors suggest that battery lifetime between charges in excess of 24 hours is highly desirable.



www.efymag.com



By having wireless charging, it becomes convenient and possible to charge the phone during the day while away from home, in the office and public indoor locations (e.g., coffee shops, airports, public transportation, private autos, etc). With the development of extended distance wireless charging, it even becomes possible to charge the devices by walking outside on the street in proximity to public portable power infrastructure. One vision is to have NFC RFID in the phone that provides the local power company with billing information so that they can charge your credit card for power purchased as you walk by the public outdoor wireless charging infrastructure. Some ideas have surfaced about marrying locationbased advertising to outdoor portable wireless power infrastructure so that the recharge can be free.



Wireless charging becomes more practical and more useful as new electro-chemical based high-rate batteries are being developed. With high-rate capability, it would be possible to charge the battery to almost 100 per cent in a few minutes, as opposed to today’s batteries that require 15 minutes to an hour, or more, to be fully recharged. Although there are fundamental physical limits to vastly increasing the energy density per electro-chemical battery cell, the fundamental physical barriers to making the batteries highrate are much smaller. Already we have cells that a few years ago required an hour to recharge that can now tolerate a 15-minute charge rate. In fact, even with today’s well-known battery chemistries, you can ‘tune’ the design of the cell to give up a little in energy density in order to support a high-charge rate. There are some hybrid solutions as well, such as using a super capacitor to soak up the energy quickly and then dumping this energy top-up into the electro-chemical battery once out of range of the wireless charger. The reason rapid high-rate charging is linked to wireless charging is an assumption that if you can recharge the battery in just a few minutes, you can get multiple top-ups during the day while briefly at your desk, conference room table, restaurant, walking down the street or even while briefly in the bathroom. 



The author is an IEEE fellow and consultant with a practice in the communications, information technology and electronics industries Electronics For You | December 2014
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