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             Electronics Quiz 

 

 
 

 What is the total value of the capacitors? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Will the LED turn ON? 

 

 

 

 

 

 

 

 

 

 

 

 What is the value of IR1 (current through R1)? 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 What type of transistor is this one? 

 

 

 

 

 

 

 

BRAIN TEASER 

 
1. How many zeros? 

First on our list of brainteasers for engineers is a cheeky 

one from Google. 

Brainteaser: How many trailing zeros are in the number 

5! (5 factorial)? 

Answer: 1 trailing zero 

Workings: The factorial of 5 is 120. (5 x 4 x 3 x 2 x 1) 

Apparently, a favorite during an interview for a 

systems engineer at Google. This is a prime example of a 

brainteaser geared towards thinking the right way rather 

than getting it absolutely correct. If you were to calculate 

it in your mind through brute force, the interviewer would 

know that. Google suggests it might be easier to think of 

how many times a ten would be produced doing the sum, 



 

rather than the actual correct answer. Apparently, this 

would be more impressive. Yeah, we know, I thought 

brainteasers were supposed to be fun. 

2. Wasting water 

This is a classic one and easily applicable as an example 

of brainteasers for engineers, let's see if you can figure it 

out? 

Brainteaser: If you had an infinite supply of water and a 

5-liter and 3-liter bucket, how would you measure exactly 

4 liters? The buckets do not have any intermediate scales. 

Answer: A lot of wasted water 

Workings: You may already know the answer or have 

worked it out, but we are obliged to give you an answer. 

Fill the 5-liter bucket first. Then using that bucket fill the 

3-liter bucket being careful not to spill any. This leaves 2 

liters in the 5-liter bucket. Now chuck away the water in 

the 3-liter bucket and refill with the remaining contents of 

the bigger bucket. Once again fill the 5-liter bucket and 

fill the second 3-liter bucket. This will leave you 4 liters 

in the 5-liter bucket. Simples! 

 

 

 

 

 



 

FACTS 
New Design Approaches At 7/5nm 

Smaller features and AI are creating system-

level issues, but traditional ways of solving these 

problems don’t always work. 
    The race to build chips with a multitude of different processing 

elements and memories is making it more difficult to design, verify and 

test these devices, particularly when AI and leading-edge manufacturing 

processes are involved. 

    There are two fundamental problems. First, there are much tighter 

tolerances for all the components in those designs due to proximity 

effects. Second, as a result of those tighter tolerances, better 

characterization data is required. However, the behavior of these chips or 

their component parts isn’t always precise. This is especially true for AI 

chips, as well as chips that include AI, where predictability and 

measurability are relative terms. Two devices may start out identical and 

diverge over time due to different use cases or environmental conditions. 

 

 

 



 

    “With AI, it’s not just silicon—it’s also software,” said Raik 

Brinkmann, CEO of One Spin Solutions. “You can measure what’s going 

on with the training set, but you have limited visibility into how the 

network will interpolate from that. So, two chips may still perform in a 

similar way, but they might not be at the same accuracy. The big question 

here is whether it is accurate enough. 

    Some of these issues are new, others are not. But they are cumulative 

at advanced nodes, which is where most of these designs are being 

developed, increasingly driving design teams to tackle solutions at the 

system level rather than using traditional divide-and-conquer approaches. 

So, while dynamic power density, static leakage and thermal issues are 

well understood at 16/14nm, the tolerances for all of those are much 

tighter at 7nm and below. Thinner insulating layers and wires have made 

digital circuits as susceptible to noise as analog circuits. For example, 

electromagnetic interference was largely ignored by digital designers at 

larger nodes, but it has become challenging at 7nm. The same is true for 

various other types of noise, including power, heat and vibration. 

 

 

 

 



 

TOP STORY 

 IP Requires System Context At 6/5/3nm 

At each new process node, gates are free. That opens the 

door to a lot more IP blocks, and a lot of new challenges. 

    “Semiconductor process technology advancement is moving at a rapid 

pace. We are now seeing a new node being introduced almost every year,” 

noted Tom Wong, director of marketing, design IP at Cadence. “The pace 

of Moore’s Law is relentless. 

     When we thought 7nm was the end of Moore’s Law. The industry 

surprised us yet again with 6nm and 5nm, and now 3nm gate-all-around. 

For every step toward a finer geometry, challenges due to semiconductor 

physics and lithography get more difficult. Mask sets get more costly, and 

lithography problems are magnified. Therefore, we have immersion and 

multi-patterning and EUV. The cost of design is so expensive now that 

first-time success is mandatory. You cannot afford the cost of a second 

spin and missing your market window is unimaginable. “Chips routinely 

include many hundreds of IP blocks, and managing that becomes a 

challenge,” said Rupert Baines, CEO of UltraSoC. “That challenge grows 

exponentially, creating the ‘systemic complexity’ effect and making it the 

main task of the chip development team – throughout the flow from the 

architect to the engineers doing bring-up and customer engineering, and 

then on to the customers of the chip doing their integration.” 

https://semiengineering.com/entities/ultrasoc/


 

    Special Report 

5G Heats Up Base Stations 

Inefficient conversion of RF to digital and continuous connectivity issues 

are causing thermal problems, threatening signal integrity and reliability. 

 

    Before 5G can be deployed commercially on a large scale, engineers 

must solve some stubborn problems—including how to make a hot 

technology a whole lot cooler. 

    5G-capable modem chipsets are already on the market from 

Qualcomm, Samsung, Huawei, MediaTek, Intel and Apple, with some 5G 

service (LTE-Advanced/LTE-Advanced Pro) available in the U.S. But 

still mostly missing from the 5G equation are base stations powerful 

enough to shape and direct an individual RF connection to every 

subscriber within range, while performing feats of electromagnetic 

geometry to maintain that connection. 

 

    A base station in the wireless world is a device that connects other 

wireless devices to a central hub. It is a wireless receiver and short-range 

transceiver that consists of an antenna and analog-to-digital converters 

(ADCs) to convert the RF signals into digital and back again. The 5G base 

station will have beamforming massive multiple-input, multiple-output 



 

(MIMO) antennas—an array of antennas that can focus and steer multiple 

beams simultaneously to different targets on the ground, such as a cell 

phone, using the millimeter wave spectrum. Sometimes that means 

bouncing the signal off an object to reach near the target rather than 

broadcasting a signal broadly over an area. 

 

    Although Ericsson, Samsung, Nokia and Huawei are producing 5G 

base station technology now, there are gaps in that technology. The base 

stations are still not powerful enough to track mobile customers and make 

sure each is connected every nanosecond. 

 

 

 

 

 

 

 

 

 

 

 



 

Electronics & Telecommunication 

Workshop conducted for selection of Elective 

Subject for SE and TE EXTC. 

 

            

It was helpful for the students of Electronics and 

Telecommunication to opt for the elective subject considering the 

scope and their interest. 

ALL THE BEST FOR YOUR EXAMS 


