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Starlink Satellite Internet
Today, we're diving into the incredible world of Starlink satellite internet. If 
you've ever wondered how it's possible to beam internet from a satellite 
dish on your roof to a satellite orbiting 550 kilometres above Earth, then 
buckle up because we're about to explore the mind-blowing technology that 
makes it all happen. 
 
First off, let's talk about the Starlink ground dish, affectionately dubbed 
"Dishy McFlatface" by Elon Musk himself. Unlike traditional TV satellite 
dishes that only receive signals, Dishy both sends and receives internet data 
from Starlink satellites zooming across the sky at a whopping 27,000 
kilometres per hour. It's an incredible feat of engineering, considering the 
satellites are 60 times closer than TV satellites but still a massive distance to 
wirelessly send a signal. 
 
So, how does Dishy pull off this technological magic? It all comes down to 
something called a phased array. Inside Dishy, there are 1,280 tiny antennas 
arranged in a hexagonal honeycomb pattern. These antennas work 
together to create a focused, powerful beam of data that can reach the 
satellite. Each antenna is controlled by microchips on a printed circuit board 
(PCB) that sits behind the antenna array. 
 
Now, let's take a closer look at how a single antenna in this array works. It's 
a bit complex, but essentially, a high-frequency voltage is sent to a copper 
wire called a microstrip transmission line feed. This voltage oscillates 12 
billion times per second (12 Gigahertz), creating electric fields that interact 
with a copper circle called an antenna patch. As the voltage oscillates, it 
causes electrons to flow back and forth on the patch, generating oscillating 
electric and magnetic fields. These fields combine to create an 
electromagnetic wave that propagates outwards, perpendicular to the 
antenna. 
 
But here's where things get really interesting. By combining the power of all 
1,280 antennas in Dishy, the resulting beam is an incredible 3,500 times 
stronger than a single antenna's output. This is achieved through a 
technique called beamforming, where the antennas' signals constructively 
interfere to create a focused beam. 
 
But what about aiming that beam at a fast-moving satellite? That's where 
phased array beam steering comes in. By slightly shifting the phase of the 
signal sent to each antenna, the resulting beam can be angled and steered 
to point directly at the satellite. Dishy's onboard GPS and software calculate 
the precise phase shifts needed, and this information is sent to the 
microchips controlling each antenna. The beam is continuously adjusted to 
maintain a lock on the satellite, ensuring uninterrupted internet 
connectivity. 
 
Now, let's talk about how data is actually sent between Dishy and the 
satellite. The electromagnetic waves used for transmission don't resemble 
the binary data or video content we're used to seeing. Instead, the 
amplitude and phase of the transmitted signal are varied, and 6-bit binary 
values are assigned to different combinations of amplitude and phase. This 
technique, called 64QAM (Quadrature Amplitude Modulation), allows for a 
staggering 540 million bits to be sent per second, which is shared between 
upload and download streams. 
 
To put all of this into perspective, the scale of everything involved is mind-
boggling. Dishy and the Starlink satellite are separated by 550 kilometres, 
with 22 million wavelengths of electromagnetic waves between them. And all 
of this happens in just 2 milliseconds - the time it takes for a signal to travel 
from Dishy to the satellite and back. 
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Starlink satellite internet is a testament to human ingenuity and the power 
of cutting-edge technology. From the phased array antennas in Dishy 

McFlatface to the precise beam steering and data encoding, every aspect of 
this system is designed to deliver high-speed, low-latency internet to even 
the most remote corners of the globe. It's a technology that not only 
connects us but also showcases the incredible feats we can achieve when 
we push the boundaries of science and engineering. 
 
So, the next time you're streaming your favourite show or video chatting 
with mates using Starlink, take a moment to appreciate the mind-blowing 
technology that makes it all possible. It's a true marvel of modern 
engineering, and we can't wait to see how it continues to evolve and shape 
our connected future.
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