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What are semiconductors, or 'chips'?

World's 4 most traded products - 
Crude Oil | Motor vehicles and

parts | Refined oil |
Semiconductors



Chip Manufacturing Industry
Overview



Porter's Five Forces



Value Chain - Chip Manufacturing

Design Fabrication Assembly
Chip Design 

Intellectual
Property

Software: EDA

Fabrication Equipment

Wafers Chemicals

Assembly - by OSATs

Assembly and test is
labor intensive with
typically lower profit
margins
Companies specialising
in the back-end of the
semiconductor
production process are
so-called Outsourced
Semiconductor
Assembly & Test (OSAT)
companies

TSMC & Samsung are
the market Leaders.
These plants are
called Fabs

Most important part of
the value chain due to
Semiconductor
manufacturing
Equipments required

Chemicals suppliers
work closely
together with fabs
and equipment
manufacturers

Wafers are a key
supply for fabs, and
they are produced in
several different
sizes and types. 

Fabless companies, EDA
vendors and IP providers
all work closely together 

EDA vendors get short
innovation cycles, and
work closely with fabs

There are fabless
companies and then there
are fabs that manufacture
chips for others



Nov'22
 

HOW DOES SUPPLY
CHAIN ASSUME
IMPORTANCE HERE?



Demand Forecasting - Advanced technologies that use past-order data , customer

financial statements, the number of web-page views for certain product parts, and
data-sheet downloads for different products on their website to forecast demand

Optimum Timing of Tasks - Tasks, including those related to fab operations, sorting,

assembly, and testing are time bound. Since On time deliveries hold the highest
weightage in customer retention, this is of utmost importance

Inventory across process steps -  Chip manufacturing companies hold inventory

across all the stages of the supply chain - Raw Materials, Die Bank and Finished goods.
If the lead time is very less, finished goods inventory is used. If it is sufficient, chips are
manufactured from start, whereas if it is just enough, semi processed chips are used
from Die banks

Highlights of the Supply Chain
(RTRPRL Framework)

https://www.mckinsey.com/industries/semiconductors/our-insights/reimagining-fabs-advanced-analytics-in-semiconductor-manufacturing


Complexity - Products and steps are highly complex in this industry and hence, it is

imperative to have the right forecast at the starting of the planning process. An
inaccurate forecast can lead to issues such as fabrication execution delays, capacity
constraints, testing execution delays

On Time Deliveries - OTDs are of utmost importance as lots of high-end products like

cars, mobile phones and other consumer goods are dependent on these
semiconductor chips. Delays lead to drop in revenues & blacklisting

RCA is difficult - Since, there are many complicated steps involved in the supply chain,

pinpointing one reason for delays is difficult

Cycle Time mismatch - FE cycle times are much quicker than BE cycle times. This

effectively means deferring inventory at different manufacturing periods, which needs
additional planning

Challenges in the Supply Chain
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What does TSMC have that 
other companies don't?

Local Suppliers- 73% of TSMC's
suppliers are from Taiwan or japan
which makes transportation easy

Lean Supply Chain - TSMC's works closely with
raw material suppliers to exchange inventory
information, so that in-bound supply chain
inventories are transparent

Technology Leadership-
TSMC and Samsung are
the only foundries that
can make 5mm & 7mm
node chips



TSMC Supply Chain



SWOT Analysis  



Pestle Analysis  



VRIO Analysis  
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The Paint Industry can apply some of the processes
followed by chip manufacturing industries

VALUE ADDITION TO
OTHER SUPPY CHAINS

Keeping inventory at different steps allows to
cater to different lead times

Ordering just enough inventory according to the
demand reduces inventory cost



Connected
Customer

State of the Art
forecasting tools

Smart
Inventory

Optimisation

Integrated
Business
Planning

Localised
Suppliers

Digital
Development

RECOMMENDATIONS
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