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EE-CS is ubiquitous and dominant nowadays
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What they have in common?
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e Many guys would claim
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Since they all have “IC-chips-inside”,

>What’s the whole?




/What’s all about IC design?

Immediately comes to your mind are:
Microelectronics, Circuits, VLSI,
Semi-conductor process...

* Yet, these are for fast production (nano
processes) of IC chips, stressing hardware,
a “strong body” (good conductivity, heat
@ dissipation)!
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What’s all about IC design?

software!

However, a strong body is overall
just a body, if without a brain, the

e And a good brain of IC chips is the key to

@

smartness and intelligence!




/What’s all about IC design?

What is the brain of an IC chip?




/What’s all about IC design?

An algorithm is a finite sequence of

mathematically rigorous instructions, typically
used to solve a class of specific problems or

to perform a computation (from Wikipedia).
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store zero?

output: d
is the GCD of

the input values
of r and S
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What’s all about IC design?

Why “mathematically rigorous”?!
A chip’s brain must respond fast, work
reliably, and make no errors.....all the

way to become intelligent

@

chips can perform fast anc
computations...intelligent

» With a good brain/algorithm inside, IC

high-accuracy

orocessing!




/What's all about IC design?

e Where did mathematics come from?
* By “chip” only, you miss the cores

Al chips, communication chips, control chips,

sensor chips, bio-medical chips,...many more,
all “system + chip”

* Need mathematics to formalize system
behavior

»Mathematical system model
> First step to design algorithm, the brain of chips
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What’s all about IC design?
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‘o So, you have two IC-career options

Semiconductor a

d IC production, foundry!
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Or...

IC/Algorithm Design: Invent/design new
algorithms and systems, integrating tones of
chips cleverly!
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countries and small-to-medium businesses, further bolstering this positive revenue

3Q23 Revenue Ranking for Top Ten IC Design Houses (Unit: Million USD)

1 NVIDIA 16,512 11332 45.7% 36.9% 29.8%
2 Qualcomm 7374 7.174 2.8% 16.5% 18.9%
3 Broadcom 7,198 6,897 44% 16.1% 18.2%
4 AMD 5,800 3,359 2% 13.0% 14.1%
5 MediaTek 3474 3,195 8.7% 1.8% 8.4%

6 Marvell 1,393 1335 44% 3.1% 3.5%

7 Novatek 913 987 -1.5% 2.0% 2.6%

8 Realtek 842 856 -1.7% 1.9% 2.3%

9 Will Semiconductor 152 528 423% 1.7% 1.4%
10 Cirrus Logic 481 317 51.7% 1.1% 0.8%

Combined Total

Notes:

1. This ranking only includes the top ten companies that publicly disclosed their financial reports.

2. The ranking considers Qualcomm’s revenuves solely from its QCT division, excludes OENTP revenues for NVIDIA, includas
only semiconductor division revenuves for Broadcom, and counts only semiconductor desizn and sales revenues for Will
Semiconductor.

3.NTD:USD exchange rate= 3Q23 31,6557 ;2Q23 30.7124

4 RMB: USD exchange rate=3Q23 7.2445; 2Q23 7.0130

Source: TrendForce, Dec., 2023
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Again, what they have in common?
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Algorithms inside tones of chips!
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Once again, a high-level look into them...
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Data gathering, transfer, and processing!
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That’s all what EE{5Ffr is all about!!
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6G-Wireless Prosperity
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Powerful algorithms and novel

systems for connecting the world,
and beyond...!




“Sometimes it is the
people no one can

imagine anvthing of
who do the things no

one can imagine.”

— Alan Turing
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簡報者
簡報註解
As you know, Cognitive Radio has been proposed for a long time.
It is a very creative idea, but cannot be easily applied in the real world. 
Over the past decade, there have been several prototypes been developed to examine the concept of cognitive radio.
Nevertheless, the development so far is still not successful enough for large-scale deployment
We try to identify some of the underlying issues and propose feasible approaches in this research towards realizing a CR network.    
Taking TV white space as an example, first, to better protect primary users and other pre-existing CR users, the database of a CR network
should provide the radio power maps of TV base stations and pre-existing CR operators. Second, the management of available spectrums in TV white space should follow an efficient and global policy which can enjoy a high transmission rate per frequency and per area as well.
To this end, on one hand, it will take quite a number of CR APs to collect sensing reports even to estimate the radio power map of a single base station due to its huge power coverage range. 
On the other hand, a more centralized CR MAC protocol is preferred to a contention-based CR MAC  such like the legacy Wi-Fi MAC
To resolve these two fundamental issues simultaneously, we propose and prototype in this research a networking model that marriages the concept of CR and Cloud computing into a Cloud-based Cognitive Radio network.
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簡報者
簡報註解
As you know, Cognitive Radio has been proposed for a long time.
It is a very creative idea, but cannot be easily applied in the real world. 
Over the past decade, there have been several prototypes been developed to examine the concept of cognitive radio.
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簡報者
簡報註解
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