“Cascoded” refers to the configuration where the source terminal of the first transistor is fed to the drain terminal of the next transistor, such that the transistors act as a two-stage amplifier having a common emitter and a common base.

“Control bus” refers to a communication bus used to exchange one or more of data, address information, control signals, clock signals, and the like, between two electronic circuits, components, chips, die, and/or systems. Typically, a control bus sends control signals to one or more memory die to manage operations on the memory die.

In certain embodiments, the control bus sends control signals such as write enable (“WE” or “WE#”), chip enable (“CE” or “CE#”), read enable (“RE” or “RE#”), a clock signal, strobe signal (“DQS”), command latch enable (“CLE”), address latch enable (“ALE”), storage operation commands in the form of operation codes (“OP” codes) and addressing information for a communicated storage operation. In certain embodiments, the control bus may not transfer data relating to a storage operation, such as write data or read data. Instead, write data and read data may be transferred over a data bus

“Control line” refers to a structure, circuit, circuitry, and/or associated logic configured to convey an electrical current and/or voltage from a source to a destination. In certain embodiments, analog voltages, currents, biases, and/or digital signals supplied or discharged over a control line are used to control switches, select gates, and/or other electrical components. Certain control lines may have a specific name based on what parts of a circuit the control line controls or where the control line couples, or connects, to other circuits. Examples of named control lines include word lines, bit lines, source control lines, drain control lines, and the like. Control line may convey strictly data signals, strictly command or control signal, and/or a combination of both.

“Data bus” refers to a communication bus used to exchange one or more of data bits between two electronic circuits, components, chips, die, and/or systems. A data bus may include one or more signal lines. A sender, such as a controller, may send data signals over one or more control lines of the data bus in parallel or in series. Examples data buses may include 8-bit buses having 8 control lines (also called data lines, if they only carry data signals), 16-bit buses having 16 control lines, 32-bit buses having 32 control lines, 64-bit buses having 64 control lines, and the like.

In one embodiment, a single data bus may be shared by a plurality of components, such as memory die. When multiple chips or memory die share a data bus, that data may be accessed or transferred by a single memory die or by all the memory die in parallel based on signals on a chip enable control line.

A data bus may operate, and be configured, according to an industry standard or based on a proprietary protocol and design. Multiple control line of a data bus may be used in parallel and may latch data into latches of a destination component according to a clocking signal, data strobe signal (“DQS”), or clock, such as strobe signal.

“Die controller” refers to a set of circuits, circuitry, logic, or components configured to manage the operation of a die. In one embodiment, the die controller is an integrated circuit. In another embodiment, the die controller is a combination of discrete components. In another embodiment, the die controller is a combination of one or more integrated circuits and one or more discrete components.

“ESD event” refers to a sudden discharge of charge from a charge carrier into an electrical circuit.

“Input/Output (IO) pad” or "IO pin" refers to a terminal or other structure of an electronic circuit within a semiconductor or integrated circuit (IC) or packaging for a semiconductor or IC configured to enable the electronic circuit to be coupled, or connected, to another electronic circuit external to the semiconductor or IC or packaging. An IO pad may have a variety of physical forms including a conductor in a ball shape, a planar landing pad for a corresponding ball conductor, or the like. In certain embodiments, an IO pad may make an electrical connection using physical contact between the IO pad and another electrical terminal or lead. An IO pad may be configured to receive electronic communication signals, send electronic communication signals, or both send and receive electronic communication signals.

“Interface” refers to a protocol and associated circuits, circuitry, components, devices, structures, apparatuses, systems, sub-systems, and the like that enable one device, component, or apparatus to interact and/or communicate with another device, component, user, or apparatus.

“Process, Voltage, and Temperature (PVT) spread” refers to process variations, voltage level differences, and temperature differences between two fabricated semiconductor devices, or variations that may be experienced by the same device under different operating conditions. PVT spread refers to a measure of how much one electronic component is influenced by PVT variations in relation to how much another electronic component is influenced by PVT variations. PVT spread refers to the differences in relation to one or more of process variation, voltage variations, and/or temperature variations.
Process spread may occur due to differences in the manufacturing process from one wafer to another, or even from one die to another. The semiconductor manufacturing process is rigorously constrained for uniformity, but even minute differences in concentrations of a dopant, minute incursions of impurities, etc., may cause noticeable inconsistencies in the behavior of finished components. Temperature spread may occur due to both the difference in temperature effects in the circuitry at higher or lower die temperatures or when operating at different ambient temperatures. Voltage spread may occur due to different circuit behaviors at high or low voltages, when exposed to voltage fluctuations over time, etc. All of these effects may cause a component meeting the same theoretical design parameters to behave differently from similar parts, or differently in one scenario than in another.

“Reference voltage node” refers to a node of an electronic circuit that serves as a derived voltage in relation to a voltage level at an IO pad. A voltage level of a reference voltage node may be compared within a snapback ESD circuit to a supply voltage and/or to a voltage level at an IO pad.

“Strobe signal” refers to a digital electric signal applied to a control line by a driver and configured to raise a voltage and/or current of the control line. In certain embodiments, a strobe signal is configured to oscillate between an elevated level and a non-elevated level, and the oscillation occurs over a regular period defined as cycles. Such oscillating strobe signals may serve as a clock, or clock signal, for transferring data in a digital circuit.

“Supply voltage” refers to a source for a voltage level used to operate an electrical circuit during normal operation.

“Time constant” refers to a constant value used in a circuit that includes a resistor and a capacitor connected in series, either in a charging configuration with a voltage or potential source or in a discharging configuration with a ground source or load discharging the capacitor. A time constant is a value in seconds equal to a resistance for the resistor multiplied by a capacitance for the capacitor. A time constant may be represented by the Greek letter Tau. If a target time constant is known, then an amount of resistance and/or an amount of capacitance for the resistor and capacitor may be adjusted to satisfy other design criteria for a circuit.

“Transistor” refers to an electronic component configured to serve as a signal amplifier or as an electronic switch. A transistor comprises a gate terminal, a source terminal, a drain terminal, and a body terminal or just a body. A transistor may comprise a discrete electronic or semiconductor component or may comprise structures or portions of structures or devices embedded in an integrated circuit or semiconductor component or semiconductor device. A transistor operating as a switch is configured such that the source terminal electrically connects to a first electrical structure and the drain terminal electrically connects to a second electrical structure. In a switch configuration, a gate terminal of the transistor connects to a control line. The transistor is activated by increasing a voltage on the control line to, or above, a threshold voltage and deactivated by decreasing the voltage on the control line below a threshold voltage. Activation of a transistor by way of the control line is referred to herein as placing the transistor in a on state. Activation of the transistor forms an electrically conductive path and/or causes the transistor to conduct a current and/or permit a voltage, or bias, to transfer between the source terminal and the drain terminal.
