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In integrated circuit technologies, BiCMOS, also called BiMOS, refers to the integration of bipolar junction transistors and CMOS technology into a single integrated circuit device. This technology has commercial application in amplifier and discrete component logic design. More recently it has become the technology of choice for power electronics products[citation needed] such as voltage regulators.

History
Historically, fabricating both bipolar and metal–oxide–semiconductor (MOS) transistors in a single integrated circuit proved difficult and uneconomical. Therefore, until recently most integrated circuits have used one or the other, according to application requirements. This all-one-or-the-other choice necessarily entailed an engineering compromise in many cases, particularly for mixed-signal integrated circuits, compared to the ideal case where the type of each transistor could be freely and independently chosen according to the function and purpose of that particlular transistor in the circuit. Bipolar transistors offer high speed, high[citation needed] gain, and low output resistance, which are excellent properties for high-frequency analog amplifiers, whereas CMOS technology offers high input resistance and is excellent for constructing simple, low-power logic gates. For as long as the two types of transistors have existed in production, designers of circuits utilizing discrete components have realized the advantages of integrating the two technologies; however, lacking implementation in integrated circuits, the application of this free-form design was restricted to fairly simple circuits. Discrete circuits of hundreds or thousands of transistors quickly expand to occupy hundreds or thousands of square centimeters of circuit board area, and for very high-speed circuits such as those used in modern digital computers, the distance between transistors (and the minimum capacitance of the connections between them) also makes the desired speeds grossly unattainable, so that if these designs cannot be built as integrated circuits, then they simply cannot be built.

In the 1990s[citation needed], modern integrated circuit (IC) fabrication technologies began to make BiCMOS a reality. This technology rapidly found application in amplifiers and analog power management circuits, and has some advantages in digital logic. BiCMOS circuits use the characteristics of each type of transistor most appropriately. Generally this means that high current circuits use metal–oxide–semiconductor field-effect transistor (MOSFETs) for efficient control, and portions of specialized very high performance circuits use bipolar devices. Examples of this include radio frequency (RF) oscillators, bandgap-based references and low noise circuits. The Pentium, Pentium Pro, and SuperSPARC microprocessors also used BiCMOS[citation needed].

Advantages
MOS circuits are ideally suited for use in logic (digital) applications because of their low current consumption. In fact, MOS logic gates use nearly zero current, and hence zero power, when they are not changing state. (It was for this reason that battery-backed "CMOS RAM" was used to store system setup (BIOS settings) in PCs before Flash ROM became available and displaced the CMOS RAM.) Bipolar devices are critical for creating accurate voltage references and when very low noise is required, as in high-quality audio and other analog signal processing stages, including sensitive radio receivers. Since the early 1990s power MOS devices (power FETs) are also used extensively in BiCMOS ICs for switching or regulating high currents as this can be done easily with low complexity control circuits. The major mixed-signal semiconductor suppliers all have power BiMOS processes for these applications. Freescale's SMARTMOS process is an example of a commercially successful BiCMOS process which uses the characteristics of the different transistors very effectively. Other companies' BiCMOS process include Texas Instruments' LBC process, Maxim's BCDMOS, and STMicroelectronics's Bipolar-CMOS-DMOS (BCD) technology[1].

Difficulties
BiCMOS as a fabrication process is not currently as commercially viable for some applications such as microprocessors as either BJT or CMOS fabrication. Unfortunately, many of the improvements to CMOS fabrication, for example, do not transfer directly to BiCMOS fabrication. An inherent difficulty arises from the fact that fine tuning of both the BJT and MOS components of the process is impossible without adding many extra fabrication steps, and consequently increasing the process cost. Finally, in the area of high performance logic, BiCMOS may never offer the (relatively) low power consumption of CMOS alone. But since CMOS is already ideal for pure digital logic, this is only a serious issue where it is desirable to put logic circuits together on the same chip with other circuits that are not strictly logic: either for the purpose of a mixed-signal application, or simply to reduce the chip count in an electronic product by combining two chips into one, in order to reduce cost, size, and/or weight.
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