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CHANDRAYAAN 2 

SI/DM K S Garde  

 

On September 5, it had separated from the lunar orbiter and entered a 35 km × 101 km orbit after 

the first lunar burn. Vikram began its landing burn on September 7, between 1 am and 2 am. 

However, shortly before 2:30 am, the lander‘s trajectory appeared to deviate from what was 

nominal even as ISRO scientists lost their communications link with the machine. 

 
It has always been clear that if Vikram aced the landing, there would be glory for India together 

with a frenzy of congratulatory messages on the social media as well as a considerable amount 

of muscle-flexing. 

But now that we know the landing did not succeed, would we call Chandrayaan 2 a failed mis-

sion? No. Doing so wouldn‘t have been fair to the technological achievements that have allowed 

the spacecraft – and India with it – to come all the way up to the Moon. 

A camera on board the orbiter regaled us with stunning pictures. With a resolution of 30 cm, it is 

perhaps the highest resolution camera orbiting the Moon. These pictures were relayed to Earth, 

where ISRO scientists reaffirmed the suitability of the preferred landing sites. Once they made 

their decision, they relayed the data to the lander via the orbiter. The lander then analysed the 

landing site and autonomously initiated the landing burn with four thrusters located at four cor-

ners of the lander. 

Since these engines will have kicked up dust that could have degraded the lander‘s sensors, the 

burn ceased before the actual touchdown. All had gone well until this so-called braking phase. 

The lander‘s actual trace overlapped with its predicted path. 

Then, with a centrally located fifth thruster and the sensors‘ assistance, including a millimeter-

wave altimeter developed from start to finish in India, Vikram attempted to gently guide itself 

onto lunar soil. This is when something went wrong. At about 2.1 km above the surface, the tra-

jectory deviated and the descent speed increased, and soon after the signal from the lander was 

lost. The lander would have been about a kilometer above the surface at this point.  

The orbiter is expected to go strong for at least two years, and beam back useful information 

about the Moon. Its dual-frequency synthetic aperture radar, which will search for water, is a 

marvel of miniaturisation that weighs only 16 kg. A similar instrument will be employed on-

board the upcoming NISAR mission, developed jointly by ISRO and NASA. The imaging infra-

red spectrometer (IIRS), which will capture spectroscopic images of the Moon, is another com-

pletely Indian effort, from the sensor to the all-important grating that enables a spectral resolu-

tion of 20 nanometers. The terrain mapping camera will complete what Chandrayaan 1 started 

by creating a 3D map of Earth‘s satellite. 

 

Launcher 

The GSLV Mk-III is India's most powerful launcher to date, and has been completely designed 

and fabricated from within the country. This three-stage vehicle is India's most powerful 

launcher to date, and is capable of launching 4-ton class of satellites to the Geosynchronous 

Transfer Orbit (GTO). 

 

Orbiter 

The Orbiter will observe the lunar surface and relay communication between Earth and 

Chandrayaan 2's Lander — Vikram.  
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Vikram Lander 

The lander was designed to execute India's first soft landing on the 

lunar surface. The Lander of Chandrayaan-2 was named Vikram 

after Dr Vikram A Sarabhai, the Father of the Indian Space Pro-

gramme. It was designed to function for one lunar day, which is 

equivalent to about 14 Earth days. 

 

Pragyan Rover 

The rover was a 6-wheeled, AI-powered vehicle named Pragyan, 

which translates to 'wisdom' in Sanskrit. The rover, designed to 

travel at the majestic speed of 1 cm/s, was also required to be 

within 500 m of the lander because that is the maximum distance 

over which the two could have communicated. The rover‘s com-

munications would have had to be relayed by the lander to the or-

biter or to Earth. Pragyan couldn‘t have communicated directly 

with the antennae on Earth. 

 

What are the scientific objectives of Chandrayaan 2   

Moon provides the best linkage to Earth‘s early history. It offers an undisturbed historical record 

of the inner Solar system environment. Though there are a few mature models, further explana-

tions were needed to understand the origin of the Moon. Extensive mapping of lunar surface to 

study variations in lunar surface were essential to trace back the origin and evolution of the 

Moon. Evidence for water molecules discovered by Chandrayaan-1, required further studies on 

the extent of water molecule distribution on the surface, below the surface and in the tenous lu-

nar exosphere to address the origin of water on Moon. 

 

Why was the Lunar South Pole targeted for exploration? 

The Lunar South pole is especially interesting because of the lunar surface area that remains in 

shadow is much larger than that at the North Pole. There could be a possibility of presence of 

water in permanently shadowed areas around it. In addition, South Pole region has craters that 

are cold traps and contain a fossil record of the early Solar System. 
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Synthetic antiferromagnets host room-temperature skyrmions 
                                                                                                                 

ASI/T JITENDRA KUMAR SHARMA 

 

Researchers have succeeded in stabilizing antiferromagnetic 

skyrmions in an ordinary material system at room tempera-

ture for the first time. The new result will be important for 

future real-world applications that make use of these tiny 

magnetic particle objects. 

 

Magnetic skyrmions are quasiparticle magnetic spin configurations with a swirling vortex-

like structure. They can be thought of as 2D knots (or ―spin textures‖) in which the magnetic 

moments rotate about 360° within a plane. They were first discovered about ten years ago in 

non-centrosymmetric manganese-silicon and cobalt-iron-silicon crystals, but they are now 

known to occur in a wide range of materials, including ultra-thin magnetic multilayers, which 

are much more compatible with potential future applications. 
 

Magnetic skyrmions could be used as storage bits in next-generation memories that have a 

much higher density than today‘s disk drives thanks to their small size and the fact that they 

can be efficiently controlled with spin currents. They are also robust to external perturbations. 

In recent years, researchers have made skyrmions in low-dimensional magnetic materials and 

in nanoscale thin-film multilayers. They have also isolated skyrmions as room-temperature 

metastable states in ferromagnets by applying an external magnetic field. However, measur-

ing around 100 nm across, the structures made so far are still too big for competitive real-

world applications. Ideally, they need to be reduced in size to the 10-nm range or smaller. 

 

Dipolar interactions hinder skyrmion stabilization 
One of the main difficulties in hosting skyrmions in ferromagnetic thin films or multilayers, 

however, is that dipolar interactions in these materials do not allow for such small skyrmions. 

They also make it extremely difficult to stabilize skyrmions without applying external mag-

netic fields. 

Antiferromagnetic coupling 
The researchers made their synthetic antiferromagnets by stacking several layers of different 

ferromagnetic and non-ferromagnetic metals (platinum, cobalt and ruthenium in this case) 

with individual layer thicknesses of around a nanometre (or just three to seven atoms-thick) 

in a periodic fashion. These ferromagnetic layers are coupled antiferromagnetically through a 

non-magnetic spacer layer by Ruderman-Kittel-Kasuya-Yoshida type interlayer electronic 

coupling. Just as in antiferromagnets, synthetic antiferromagnets  do not have any dipolar in-

teractions. However, there may be a small but measurable local dipolar field because of the 

presence of the non-magnetic spacer. Far from being a nuisance, this field could actually help 

the researchers to image the antiferromagnetic skyrmions hosted in the synthetic antiferro-

magnets using local probe techniques such as Magnetic Force Microscopy (MFM). 
 

Stabilizing spin textures 
The researchers stabilized a particular kind of spin texture in their synthetic antiferromagnets, 

which is a ―spin-spiral‖, by adjusting the individual layer thicknesses in the material. These 

spin textures can then be turned into antiferromagnetic skyrmions by coupling the SAF elec-

tronically to a third magnetic layer, itself robust and adjacent to the synthetic antiferromag-

nets. ―This layer biases only one of the layers of the two that make up the synthetic anti-
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ferromagnets,‖ explains Legrand. ―It thus defines the exterior of the skyrmions and allows 

them to be stabilized.‖ 

A stable skyrmion, representing the smallest realisable magnetic texture, could be an ideal 

element for ultra-dense magnetic memories. 

GaN  
ASI/T Ravin Kum                                                                                            

(GaN)Gallium Nitride is a material that can be used in the production of semiconductor 

power devices as well as RF components and light emitting diodes (LEDs). GaN has demon-

strated the capability to be the displacement technology for silicon semiconductors in power 

conversion, RF, and analog applications.  

Since the dawn of the electronics age over a hundred years ago, power design engineers have 

been on a quest for the ideal switch, one that will rapidly and efficiently convert raw electri-

cal energy into a controlled, useful flow of electrons.  First came the vacuum tube but ineffi-

ciency, as evidenced in the heat that they generate, and their large size and high cost, created 

limits to their ultimate use. Next, in the late ‗50s, the transistor gained widespread use; with 

its small size and better efficiency they appeared to be the ―holy grail‖ and rapidly displaced 

tubes while creating enormous new markets unreachable by vacuum tube technology. 

Silicon Transistors and the Electronics Age 

 

Silicon quickly became the material of choice for the semiconductor transistor, not only be-

cause of its fundamentally superior electrical properties, but it was also far less expensive to 

produce than the vacuum tube. The meteoric rise of the silicon transistor, and subsequently 

integrated circuits, continued throughout the 1970‘s and 1980‘s.‖Moore‘s Law‖- which called 

for a doubling of the transistor‘s performance with a lowering cost approximately every 18 

months, created a synchronized drumbeat of new products with higher performance AND 

lower cost to the delight of the consumer. And, for power conversion, it was the silicon-based 

power MOSFET which was the core of this rise.    

 

As with the vacuum tube, silicon power MOSFETs have now reached the end of road in de-

livering better performance at a constantly declining cost. Fortunately, the quest for the ideal 

switch that has infinitely fast switching speed, no electrical resistance, and a lower cost, has 

not slowed and new base materials upon which to build high performance power conversion 

transistors and integrated circuits have emerged.  
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Rise of Gallium Nitride Semiconductors 

The leading candidate for taking electronic performance to the next level and a reactivation of 

positive momentum of Moore‘s Law is gallium nitride. GaN‘s ability to conduct electrons 

more than  1000 Times more deficiently than silicon while being able to be manufactured at a 

lower cost than silicon has now been well established. Silicon is out of gas, and a new, higher 

performing semiconductor material is emerging – GaN is on the rise. 

 

Fortunately, the cost to produce a GaN device is inherently lower than the cost to produce a 

MOSFET device, since GaN devices are produced using standard silicon manufacturing pro-

cedures in the same factories that currently produce traditional silicon semiconductors, and 

the resulting devices are much smaller for the same functional performance. Since the indi-

vidual devices are much smaller than silicon devices, many more GaN devices can be pro-

duced per wafer, thus forming a situation where GaN devices will always cost less to manu-

facture than their silicon counterparts. As GaN technology improves, the cost gap gets even 

wider. 

The Age of GaN is Underway 

With the increase in transistor and IC performance made possible by GaN materials, now is 

the time for innovative power design engineers to take advantage of GaN attributes: 

 lower on resistance giving lower conductance losses 

 faster devices yielding less switching losses 

 less capacitance resulting in less losses when charging and discharging devices 

 less power needed to drive the circuit 

 smaller devices taking up less space on the printed circuit board 

 lower cost 

Use our interactive parametric selection tool to identify the best possible GaN solution for 

your power conversion system. 
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ZigBee 
R&D Team

ZigBee is a Latest, Emerging Wireless Technology. ZigBee works in 2.4 GHz frequency.         

Basically it uses mesh, star and cluster topologies. They are inexpensive, general purpose, 

self-organizing and a robust wireless technology. Usually, ZigBee networks need a host and a 

coordinator for its operation. ZigBee is based on IEEE 802.15.4 standard. To achieve low 

power consumption, transmission distance is limited to 10-100m distance. Also to transmit 

the data over long distances, we normally pass the data through mesh network of intermediate 

devices. Commonly ZigBee is used in applications that have long battery life and network 

security. 

Some of the characteristics of ZigBee include: 

 Various transmission options. 

  Security mechanism. 

  Operation in 2.4GHz frequency. 

  Operates in the 915 MHz (Americas) and 868 MHz (Europe). 

  Power saving mechanisms. 

  Pairing mechanism with full application confirmation. 

  Multiple star topology and personal area network (PAN). 

  Operating over 16 channels. 

This is one of the best tools for personal networks, and is applied using the renowned ―Mesh 

Networks‖. A mesh network or technology is a term that is used to define a set of technologi-

cal architectures that are designed for both wired and wireless systems. The concept of this 

system is best derived from the internet and public switched telephone network. The idea 

here is to provide a communication medium for the two ends of devices, so that they can be 

interconnected with each other. The path that is set by the mesh network never remains con-

stant, rather the devices that are connected through this network provide a wide range of 

paths for the different types of devices so that they can be interconnected with it. The same is 

seen in this wireless technology which is an open standard that was created in accordance to 

the budding trends of the market. Unlike the complex mesh network applications ZigBee has 

more sort of a straightforward machine to machine framework which is robust and easy to 

use too.   
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Working of ZigBee 

The physical layer of ZigBee is supported by the 802.15.4 specification. The particular is a 

bundle based radio convention planned for ease, battery-worked gadgets. The convention 

permits gadgets to impart in a mixture of system topologies and can have battery life endur-

ing a few years. The Zigbee convention has been made and endorsed by part organizations of 

the Zigbee Alliance. In excess of 300 heading semiconductor producers, engineering firms, 

OEMS and administration organizations contain the Zigbee Alliance enrolment. The Zigbee 

convention was intended to give a simple to-utilize remote information result portrayed by 

secure, solid remote system architectures. The Zigbee convention is intended to impart in-

formation through unfriendly RF situations that are normal in business and modern applica-

tions. 

                       

Advantages of ZigBee 

 Help for numerous system topologies, for example, point-to-point, mesh networks and 

point to multi-point. 

 Low dormancy 

 Up to 65,000 hubs for every system 

 Crash evasion, retries and acknowledgements 

 Cross section Networks 
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A key part of the Zigbee convention is the capacity to help cross section organizing. In a lat-

tice system, hubs are interconnected with different hubs so that various pathways interface 

every hub. Associations between hubs are powerfully upgraded and improved through com-

plex, implicit lattice directing table. Cross section systems are decentralized in nature; every 

hub is fit for divulgence toward oneself on the system. Likewise, as hubs leave the system, 

the cross-section topology permits the hubs to reconfigure steering ways focused around the 

new system structure. The qualities of lattice topology and impromptu steering give more 

noteworthy strength in changing conditions or disappointment at single hubs. Zigbee empow-

ers wide based organization of remote systems with ease, low-control results. It gives the ca-

pacity to run for almost years on modest batteries for an assemblage of observing and control 

applications. Keen vitality/shrewd network, AMR (Automatic Meter Reading), lighting con-

trols, building mechanization frameworks, tank observing, HVAC control, therapeutic gadg-

ets and armada applications are only a portion of the numerous spaces where Zigbee engi-

neering is making noteworthy progressions. 

ZigBee and its Operating Modes 

Today, one can find three modes for operating Zigbee and these modes are: 

 

  

 

 Zigbee Router: This is an intermediate format of application that acts like a data 

router, where the data can be transferred from one device to another using the wireless 

networks. 

 Zigbee Coordinator (ZC): The ZC is recognized to the root of this network tree be-

cause it acts just like a bridge for this suite with the other networks. Using ZC one can 

explore a plethora of information about network, which makes it the ultimate Trust Cen-

tre where users can get answers about their queries that are related to Zigbee. 

 Zigbee End Device (ZED): This is entitled with a set of characters that helps the user 

to connect to the parent node of the system (the parent node can be either the router or the 

coordinator). Only thing about ZED is that it does not have any functions for relying the 

data from other devices, but the inter-relationship of nodes allows you to obtain asleep 

mode where one can significantly increase the battery life of the device. 
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Future Developments of Zigbee –Wireless Technology 

The current Zigbee conventions help signal and non-reference point empowered systems. In 

this sort of system, Zigbee Routers regularly have their recipients persistently dynamic, oblig-

ing a more vigorous power supply. Then again, this considers heterogeneous systems in 

which a few gadgets get persistently, while others just transmit when an outside jolt is lo-

cated. The normal case of a heterogeneous system is a remote light switch. The Zigbee hub at 

the light may get always, since it is associated with the mains supply, while a battery-fuelled 

light switch would stay slumbering until the switch is tossed. The switch then awakens a 

charge to the light, gets an affirmation, and comes back to rest. In guide empowered systems, 

the unique system hubs called Zigbee Routers transmit intermittent signals to affirm their vi-

cinity to other system hubs. Hubs may rest between signals, therefore bringing down their 

obligation cycle and expanding their battery life. On the other hand, low obligation cycle op-

eration with long signal interims obliges exact timing, which can clash with the requirement 

for low item cost. 
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Smart rifle 
R&D Team

Self-aiming rifle can help even a novice hit the target at long range on the first go. It is a 

smart rifle that allows the user to accurately hit targets up to 900 meters away. But the tech-

nology has its critics, who see it as a serious threat to public safety.  

 

Made by TrackingPoint, a start-up based in Austin, Texas, the new weapon is a precision 

guided firearm (PGF).  

The precision guided firearm lets the user choose a target in the rifle‘s sights while the 

weapon decides when it is the best time to shoot – compensating for factors like wind speed, 

arm shake, recoil, air temperature, humidity and the bullet‘s drop due to gravity, all of which 

can affect accuracy. 

To do this, the precision guided firearm‘s tracking system includes a computer running the 

open-source Linux operating system, a laser rangefinder, a camera and a high-resolution col-

our display in an integrated sighting scope mounted on top of the weapon. The user simply 

takes aim and presses a button near the trigger when a dot from the laser illuminates the tar-

get. 

The computer then runs an algorithm using image-processing routines to keep track of the 

target as it moves, keeping the laser dot ―painted‖ on the same point. At the same time, the 

algorithm increases the pressure required to pull the trigger, only reducing it when the gun‘s 

crosshairs are right over the laser dot – and the bullet is then fired. 

The gun has Wi-Fi which allows imagery from the sight to be streamed to a smartphone or 

tablet, so the user can share what they are seeing with others. In addition, it lets the user key a 

PIN into a smartphone to activate the guided aiming. 

 

http://tracking-point.com/
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Technical Quiz 
R&D Team 

1. Chandraayan 2 is launched by _______. 

a) PSLV MK II 

b) PSLV MK III 

c) GSLV MK II 

d) GSLV MK III 

2. The Chandraayan 2 mission‘s lander is called ________. 

a) Dharma 

b) Bheema 

c) Krishna 

d) Vikram 

3. The Chandraayan 2 mission‘s rover is called ________. 

a) Pragyaan 

b) Dhruv 

c) Ashoka 

d) Aakash 

4. Chandrayaan 2 is the first space mission to conduct a soft landing on the Moon‘s 

___________ polar region. 

a) East 

b) West 

c) North 

d) South 

5.   Which state became the first in India to launch a free email address in Hindi for residents? 

a) Uttar Pradesh 

b) Madhya Pradesh 

c) Rajasthan 

d) Gujarat 

6. Scientists have developed a new battery material based in _______ with charging speed 5    

     times faster than lithium-ion batteries. 

a) Graphene 

b) Carbon 

c) Nitrate 

d) Chromium 
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7. ISRO has developed small satellite launch vehicles to launch which type of satellites? 

a) Low cost 

b) Small sized 

c) Hi-tech 

d) Only a and b 

e) All of the above 

8. Which educational institution was named after India's first PM? 

a) JNU 

b) BHU 

c) DU 

d) CISR 

9. Which mobile handset manufacturer has replaced Samsung at the top position in the 

country's urban market? 

a) Huawei 

b) Motorola 

c) Xiaomi 

d) Nokia 

10. The National Aeronautics and Space Administration (NASA) successfully tested super-

sonic landing parachute that will be deployed in its Mars rover mission set to launch in 

what year? 

a. 2030 

b. 2025 

c. 2020 

d. 2050 
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Technical Terms 

R&D Team 
 

AMLCD  
Active-matrix liquid-crystal display 

 

 

Baseline 

 

 

 

The electrical signal from a sensor when no measured variable is present. Of-

ten referred to the output at no-load condition. 

BERT 

 

 

 

Bit Error Rate (BER) Tester: A piece of test equipment which determines the 

bit error rate for a device under test (DUT). 

BGA 

 

 

Ball grid array: A packaging technology. 

Boost Converter 

 

 

 

A power supply that steps an input voltage up (boosts it) to a higher, regu-

lated voltage. 

Buck-Boost 

 

 

 

A switch-mode voltage regulator in which output voltage can be above or 

below the input voltage. 

 

CCFL 

 

 

 

Cold Cathode Fluorescent Lighting: Often used as a backlight for LCD dis-

plays. 

CISC 

 

 

 

 

Complex instruction set computer (CISC): Computer hardware designed to 

support complex instructions, as opposed to RISC (reduced instruction set 

computer) architecture. 

Clock Jitter 

 

A periodic waveform (especially a clock) is expected to cross certain thresh-

olds at precisely timed moments. Variations from this ideal are called jitter. 

https://www.maximintegrated.com/en/glossary/definitions.mvp/term/AMLCD/gpk/357
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Baseline/gpk/930
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/BERT/gpk/29
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/BGA/gpk/372
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Boost%20Converter/gpk/378
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Buck-Boost/gpk/42
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/CCFL/gpk/51
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/CISC/gpk/1089
https://www.maximintegrated.com/en/glossary/definitions.mvp/term/Clock%20Jitter/gpk/58
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Crowbar Circuit A crowbar circuit is a power supply protection circuit that rapidly short-

circuits ("crowbars") the supply line if the voltage and/or current exceeds de-

fined limits. In practice, the resulting short blows a fuse or triggers other pro-

tection, effectively shutting down the supply.It is usually achieved by an 

SCR or other silicon device, or by a mechanical shorting device. 
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Answers to the Quiz 
1 2 3 4 5 6 7 8 9 10 

D D A D C A D A C C 

 


