アセンブリー言語の開発とCMOS半導体
Assembly language is slightly abstracted from the instruction set of the microprocessor (e.g. Intel x86 instruction set).  The microprocessor itself is an integrated circuit consisting of thousands of transistors.  These transistors are used as switches in logic gates such as AND, OR, NOT, and XOR.  The transistors are often MOSFETs - metal oxide semiconductor field effect transistors - and the circuit design is known as CMOS - complementary metal oxide semiconductor.  CMOS utilizes p and n-type MOSFETs and provides high noise immunity and low static power consumption.  The "complementary" term in its name is derived from the fact that the p and n MOSFETs are arranged in complementary and symmetrical pairs.  Arguments to instructions in assembly,  translated along with an opcode into a binary instruction (4 or 8 bytes), are used to select inputs from either registers or memory offsets.  The selection mechanism would probably use multiplexors, which are implemented via transistor-transisor logic integrated circuits.  These are also available in CMOS form.  The opcode to the instruction, which is a mapping of the assembly instruction (such as PUSH or ADD), determines which logic gates the arguments are to be routed through  The logic gates are implemented via CMOS, as stated above.  Thus, there appears to be a close correlation between assembly language and the CMOS digital architecture.

Interesting subsequent investigations involve the connection between logic gates and MOSFETs (what role the transistors play in gate design), between CMOS and MOSFETs (how MOSFETs are arranged), between VLSI and CMOS (is one a category of the other?), and between MOSFETs and the materials (electrode and insulator) used to implement them.

