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CMOS 
Complementary metal–oxide–semiconductor, abbreviated as CMOS is a 

technology for constructing integrated circuits. CMOS technology is used in 

microprocessors, microcontrollers, static RAM, and other digital logic circuits.  

 

CMOS technology is also used for several analog circuits such as image sensors 

(CMOS sensor), data converters, and highly integrated transceivers for many 

types of communication.  

CMOS is also sometimes referred to as complementary-symmetry metal–oxide–

semiconductor (or COS-MOS). 
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The words "complementary-symmetry" refer to the fact that the typical design 

style with CMOS uses complementary and symmetrical pairs of p-type and n-type 

metal oxide semiconductor field effect transistors (MOSFETs) for logic functions. 

Two important characteristics of CMOS devices are high noise immunity and low 

static power consumption. 

Since one transistor of the pair is always off, the series combination draws 

significant power only momentarily during switching between on and off states. 

Consequently, CMOS devices do not produce as much waste heat as other forms 

of logic, for example transistor–transistor logic (TTL) or NMOS logic, which 

normally have some standing current even when not changing state.  

CMOS also allows a high density of logic functions on a chip. It was primarily for 

this reason that CMOS became the most used technology to be implemented in 

VLSI chips. 

                                      

The phrase "metal–oxide–semiconductor" is a reference to the physical structure 

of certain field-effect transistors, having a metal gate electrode placed on top of 

an oxide insulator, which in turn is on top of a semiconductor material.  

"CMOS" refers to both a particular style of digital circuitry design and the family 

of processes used to implement that circuitry on integrated circuits (chips). CMOS 

circuitry dissipates less power than logic families with resistive loads. Since this 
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advantage has increased and grown more important, CMOS processes and 

variants have come to dominate, thus the vast majority of modern integrated 

circuit manufacturing is on CMOS processes. 

CMOS circuits use a combination of p-type and n-type metal–oxide–

semiconductor field-effect transistor (MOSFETs) to implement logic gates and 

other digital circuits. Although CMOS logic can be implemented with discrete 

devices for demonstrations, commercial CMOS products are integrated circuits 

composed of up to billions of transistors of both types, on a rectangular piece of 

silicon of between 10 and 400 mm2. 

 

CMOS always uses all enhancement-mode MOSFETs (in other words, a zero gate-

to-source voltage turns the transistor off). 

An important characteristic of a CMOS circuit is the duality that exists between 

its PMOS transistors and NMOS transistors.  

A CMOS circuit is created to allow a path always to exist from the output to either 

the power source or ground. To accomplish this, the set of all paths to the voltage 

source must be the complement of the set of all paths to ground. This can be 

easily accomplished by defining one in terms of the NOT of the other. Due to the 
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De Morgan's laws based logic, the PMOS transistors in parallel have 

corresponding NMOS transistors in series while the PMOS transistors in series 

have corresponding NMOS transistors in parallel. 

Besides digital applications, CMOS technology is also used in analog applications. 

For example, there are CMOS operational amplifier ICs available in the market. 

Transmission gates may be used as analog multiplexers instead of signal relays.  

 

CMOS technology is also widely used for RF circuits all the way to microwave 

frequencies, in mixed-signal (analog+digital) applications.Conventional CMOS 

devices work over a range of -55 °C to +125 °C. 

There were theoretical indications as early as August 2008 that silicon CMOS will 

work down to -233 °C (40 K). 

 

Functioning temperatures near 40 K have since been achieved using overclocked 

AMD Phenom II processors with a combination of liquid nitrogen and liquid 

helium cooling. 
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