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Foreword

This dictionary was originally prepared and edited by a special Working Group consisting of JEDEC
consultants Fred A. Mann and Frank S. Stein, under the direction of the JEDEC Board of Directors, and is
periodically updated by JEDEC Committee JC-10 on Terms, Definitions, and Symbols. After the 1* edition,
regular contribution has been made by David Sweetman. Publication of the JEDEC Dictionary was approved
by the JEDEC Board of Directors under Ballot JCB-00-97.

This Seventh Edition includes definitions from 26 standards that were not included in the Sixth Edition plus
revised definitions from 32 additional publications and standards that have been updated. All reported errors
and necessary rewording have been taken into account.

Introduction

As new or revised JEDEC or Joint publications” are issued, their definitions are considered for inclusion in this
dictionary. All publications with definitions in this edition of the dictionary are listed in Annex A. The
following are often not included: (1) terms having a specialized meaning only within the context of a particular
publication (usually a test method), e.g., “brush: A toothbrush with a handle made up of nonreactive material
...”; and (2) concepts where the publication gives only a symbol and a term but no definition. This dictionary,
like any dictionary, is primarily intended to define concepts. For an extensive list of symbols and abbreviations
with the corresponding terms for many variations (dc, peak, rms, small signal, large signal, etc.), see JEP104,
Reference Guide to Letter Symbols for Semiconductor Devices.

All entries are reviewed for punctuation, grammar, and clarity, as well as for accuracy, and reworded if such is
considered warranted. If a definition is substantially recast, the date of the source publication is followed by a
pound sign (#). The editors have made every effort to ensure that the intent of the original definition is retained
in all cases. When the same term is defined in more than one source publication in substantially different
words having essentially equivalent meanings, the formulation is selected that, in the opinion of the editors, is
the most completely and clearly stated, and the pound sign is applied to the references to the other
publications. If the same term is defined with different meanings in two or more publications, all forms are
given in alphanumeric order by publication reference. The definitions are numbered (1), (2), ..., but no order
of preference is intended.

While most of the conventions used in this dictionary are self-explanatory, three may need further explanation:
(1) Terms separated by semicolons (;) are synonyms. (2) Square brackets [ ] enclosing a part of a term and
possibly parts of its definition indicate that the words placed between them may replace all or some of the
preceding words. Selection of the bracketed part of the term requires the selection of the bracketed parts of the
definition. This convention is used to show at first sight the construction of terms having parallel definitions.
(3) Parentheses () enclosing a part of a term indicate that the part of the term placed between them may be omitted if, in
the context in which the term is used, no confusion is likely.

EXAMPLE Darlington (transistor)

The parentheses indicate that the term “Darlington” can be used alone as having the same meaning as “Darlington
transistor”.

“ As used in this dictionary, the word “publication” is a generic term that includes standards.
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Scope

Each term and definition in this dictionary has been included strictly for application within the solid-state
industry. Many of the terms and definitions in this dictionary may have applicability beyond the scope of the
JEDEC Solid State Technology Association; however, an assumption of such extended applicability is the
responsibility of the user. The goal is to include the appropriate terms and definitions from all JEDEC
publications and standards. At the present time, only terms and definitions from the publications listed in
Annex A are included.
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JEDEC DICTIONARY OF TERMS FOR SOLID-STATE TECHNOLOGY

Terms, abbreviations, letter symbols, and definitions

A

A: See “port A; port B”.
A; a: See “anode terminal”.

abbreviation: A shortened form of a word or expression.

ABD: See “avalanche breakdown diode”.

ABD array: A device having three or more terminals and containing multiple diodes within a
single package, with at least one of the diodes being an ABD.

NOTE ABD arrays can be classified as (1) devices with multiple discrete semiconductor chips; and (2)
devices with multiple diode junctions diffused into a single semiconductor chip.

abort: An operation that stops the currently running operation on the memory module. .

above-passivation layer (APL): A low-impedance metal plane, built on the surface of a die above
the passivation layer, that connects a group of bumps or pins (typically power or ground).

NOTE This structure is sometimes referred to as a redistribution layer (RDL). There may be multiple APLs
(sometimes referred to as islands) for a power or ground group.

absolute accuracy error: Synonym for “total error”.

absolute maximum rated hot-spot temperature (of a module): The maximum temperature of the
hottest element within any component or die within a module, beyond which damage (latent or
otherwise) may occur; it is frequently specified by device manufacturers for a specific device and/or
technology.

NOTE 1 The hot spot is typically a transistor junction, channel, or power dissipating element.
NOTE 2 Manufacturers may also specify maximum case temperatures for specific packages if the hot spot to
case differential is known.

absolute maximum rated junction temperature: The maximum junction temperature of an
operating device, as listed in its data sheet and beyond which damage (latent or otherwise) may
occur; it is frequently specified by device manufacturers for a specific device and/or technology.

NOTE Manufacturers may also specify maximum case temperatures for specific packages.
absolute maximum rated RF input power: The maximum applied RF signal to the module input,

beyond which damage (latent or otherwise) may occur; it is frequently specified by device
manufacturers for a specific device and/or technology.

absolute maximum rated temperature: The maximum junction or ambient temperature of an
operating device, as listed in its data sheet and beyond which damage (latent or otherwise) may
occur.

NOTE Manufacturers may also specify maximum case temperatures for specific packages.

References

JESD77D, 8/12
JESD99C, 12/12

JESD77D, 8/12
JESD210A, 3/17

JESD245B, 4/17

JS-001-2017, 5/17

JESD99C, 12/12

JESD226, 1/13

JEP163, 9/15
JESD22-A108 F, 4/17

JESD226, 1/13

JESD89-1A, 10/07
JESD89-3A, 11/07

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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absolute maximum rated voltage: The maximum voltage that may be applied to a device, as
listed in its data sheet and beyond which damage (latent or otherwise) may occur; it is frequently
specified by device manufacturers for a specific device and/or technology.

absolute maximum rating: Synonym for “maximum rating”.

ABTXXXXXX series: A BiCMOS series that includes devices whose input logic levels are TTL-
compatible and whose outputs are specified at TTL levels.

accelerated ELF test time (ta): The duration of the accelerated ELF test.

accelerated equivalent soak: A soak at a higher temperature for a shorter time (compared to the
standard soak) to provide roughly the same amount of moisture absorption.

accelerated soft error rate (ASER): A soft error rate in the presence of an intense ionizing
radiation source.

acceleration factor (A, AF): For a given failure mechanism, the ratio of the time it takes for a
certain fraction of the population to fail, following application of one stress or use condition, to the
corresponding time at a more severe stress or use condition.

NOTE 1 Times are generally derived from modeled time-to-failure distributions (lognormal, Weibull,
exponential, etc.).

NOTE 2 Acceleration factors can be calculated for temperature, electrical, mechanical, environmental, or
other stresses that can affect the reliability of a device.

NOTE 3 Acceleration factors are a function of one or more of the basic stresses that can cause one or more
failure mechanisms. For example, a plot of the natural log of the time-to-failure for a cumulative constant
percentage failed (e.g., 50%) at multiple stress temperatures as a function of 1/kT, the reciprocal of the product
of Boltzmann’s constant in electronvolts per kelvin and the absolute temperature in kelvins, is linear if one and
only one failure mechanism is involved. The best-fit linear slope is equal to the apparent activation energy in
electronvolts.

NOTE 4 The abbreviation AF is often used in place of the symbol A.

acceleration factor, stress (As): The acceleration factor due to the presence of some stress (e.g.,
current density, electric field, humidity, temperature cycling).

References

JEP163, 9/15
JESD22-A108 F, 4/17
JESD89-1A, 10/07#
JESD89-2A, 10/07#
JESD89-3A, 11/07#
JESD226, 1/13#

JESD77D, 8/12

JESD54, 2/96

JESD74A, 2/07

J-STD-020E, 1/15

JESD89, 8/01

JEP122H, 9/16
JEP143C, 7/12
JEP163, 9/15
JESD74A, 2/07#
JESDS85, 7/01#
JESD91A, 8/01#
JESD94B, 10/15

JEP122H, 9/16
JEP143C, 7/12

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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acceleration factor, temperature (At): The acceleration factor due to changes in temperature.

NOTE 1 This is the acceleration factor most often referenced. The Arrhenius equation for reliability is
commonly used to calculate the acceleration factor that applies to the acceleration of time-to-failure
distributions for microcircuits and other semiconductor devices:

Ar = Arillirz = eXp[(-EaalK) (UT1 - 1/T5)]
where

E,a is the apparent activation energy (eV);

k is Boltzmann’s constant (8.62 x 107 eV/K);

T, is the absolute temperature of test 1 (K);

T, is the absolute temperature of test 2 (K);

Jr1is the observed failure rate at test temperature T, (hY);
J12 is the observed failure rate at test temperature T, (h™2).

NOTE 2 The best-fit linear slope of a plot of the natural log of the time-to-failure as a function of 1/kT, the
reciprocal of the product of Boltzmann’s constant in electronvolts per kelvin and the absolute temperature in
kelvins, is equal to the apparent activation energy in electronvolts.

NOTE 3 Aq= 4o - Ay, Where /4 is the quoted (predicted) system failure rate at some system temperature Ts, 4o
is the observed failure rate at some test temperature Ty, and At is the temperature acceleration factor from T; to
Ts.

acceleration factor, voltage (Ay): The acceleration factor due to changes in voltage.

acceleration model: A mathematical formulation of the relationship between (1) the rate (speed) of
a degradation mechanism or the time-to-failure and (2) the conditions or stresses that caused the
degradation.

accelerometer: An electronic device that converts mechanical deformation of an internal structure
caused by acceleration into electrical signals that can be sensed by a data acquisition system.

acceptance inspection: A sampling inspection or series of sampling inspections used to determine
the suitability of a lot of material for shipment.

accept number: The maximum number of nonconforming components in the sample for which
acceptance of the lot is allowed under the sampling plan.

access time: The time interval between the application of a specific input pulse and the availability
of valid signals at an output.

ac controller: A circuit that produces, from an ac input, an ac output that is proportional to a
control input.

accumulator: A register in which one operand of an operation can be stored and subsequently
replaced by the result of another operation. (Ref. IEC 824.)

accuracy: The difference between the sample estimate and the population parameter being
estimated.

AC LED: An LED designed to be driven by a sinusoidal alternating current (AC) power source,
typically having an operational frequency and voltage equal to the frequency and voltage of the
mains (50/60 Hz, 230/120 V).
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References

JEP122H, 9/16
JEP143C, 7/12
JEP163, 9/15
JESD74A, 2/07#

JEP143C, 7/12
JESD74A, 2/07

JEP143C, 7/12
JEP148B, 1/14

JS9703, 3/09

JESD16-A, 4/95

JESD16-A, 4/95

JESD100B.01, 12/02

JESD14, 11/86#

JESD100B.01, 12/02

JEP132, 7/98

JESD557C, 4/15

JESD51-53, 5/12

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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acoustic data, A-mode: Acoustic data collected at the smallest X-Y-Z region defined by the J-STD-035, 5/99

limitations of the given acoustic microscope. An A-mode display contains amplitude and
phase/polarity information as a function of time of flight at a single point in the X-Y plane.

z
T L} X
Y
acoustic data, B-mode: Acoustic data collected along an X-Z or Y-Z plane versus depth (Z) using J-STD-035, 5/99
a reflective acoustic microscope. A B-mode scan contains amplitude and phase/polarity information

as a function of time of flight at each point along the scan line. A B-mode scan furnishes a two-
dimensional (cross-sectional) description along a scan line (X or Y)..

Amplitude

Time

Example of A-mode display
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Example of B-mode display (bottom half of picture on left)

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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acoustic data, C-mode: Acoustic data collected in an X-Y plane at depth Z using a reflective J-STD-035, 5/99
acoustic microscope. A C-mode scan contains amplitude and phase/polarity information at each
point in the scan plane. A C-mode scan furnishes a two-dimensional (area) image of echoes arising
from reflections at a particular depth (Z).
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Example of C-mode display
acoustic data, through-transmission mode: Acoustic data collected in an X-Y plane throughout J-STD-035, 5/99
the depth (Z) using a through-transmission acoustic microscope. A through-transmission mode scan
contains only amplitude information at each point in the scan plane. A through-transmission scan
furnishes a two-dimensional (area) image of transmitted ultrasound through the complete
thickness/depth (Z) of the sample or component.
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Example of through-transmission display
acoustic microscope: Equipment that creates an image using ultrasound to view a specimen’s J-STD-020E, 1/15

surface or subsurface features,

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.



JEDEC Standard No. 88F
Page 6

Terms, abbreviations, letter symbols, and definitions
ac terminal: A terminal that is to be connected to the ac circuit.

ac test: The process of verifying the specified timing of a device.

NOTE Testing of propagation delays, minimum setup and hold times, minimum pulse durations, etc., can be
performed by using test vectors applied at the specified operating frequency of the device. Propagation delays
of critical logic paths for system operation can be measured individually.

activation energy (E,): The excess free energy over the ground state that must be acquired by an
atomic or molecular system in order that a particular process can occur.

NOTE The activation energy is used in the Arrhenius equation for the thermal acceleration of physical
reactions. The term “activation energy” is not applicable when describing thermal acceleration of time-to-
failure distributions, e.g., in the Arrhenius equation for reliability; hence the need for the term “apparent
activation energy”.

active circuit element: See “circuit element, active”.

active desiccant: Desiccant that is either fresh (new) or has been baked according to the
manufacturer’s recommendations to renew it to original specifications.

active device: A device in which at least one circuit element is an active circuit element.
active element: See “circuit element, active”.

active-pulldown output: A bipolar (three-state or totem-pole) output whose source-current
capability significantly exceeds its sink-current capability.

active-pullup output: A bipolar (three-state or totem-pole) output whose sink-current capability
significantly exceeds its source-current capability.

ac unbalanced voltage: The difference between the peak values of the ac voltages at the two
outputs when the circuit is operating in the maximum-output-voltage-swing condition.

ADC: See “analog-to-digital [A/D] converter”.

address: (1) A character or group of characters that identifies a register, a particular part of
storage, or some other data source or destination. (Ref. ANSI X3.172.)

NOTE 1 Inanonvolatile memory array, the address consists of characters, typically hexadecimal, to identify
the row and column location of the memory cell(s).

NOTE 2 For NAND nonvolatile memory devices, the row address is for a page, block, or logical unit number
(LUN); the column address is for the byte or word within a page.

NOTE 3 The least significant bit of the column address is zero for the source synchronous data interface.
(2) To refer to a device or a data item by its address. (Ref. ANSI X3.172.)
address data input/output [ADQ(n)]: The pins that are multiplexed three ways to serve as address

input, data input, and data output pins. When the address data input/output numbering is significant
for device operation, the addresses are numbered beginning with 0.

References
JESD14, 11/86

JESD12-1B, 8/93
JESD99C, 12/12

JEP122H, 9/16
JEP143C, 7/12
JEP163, 9/15
JESD91A, 8/01
JESDS85, 7/01

J-STD-033C, 2/12

JESD99C, 12/12

JESD99C, 12/12

JESD99C, 12/12

JESD99C, 12/12

JESD100B.01, 12/02
JESD230C, 11/16

JESD100B.01, 12/02

JESD21-C, 1/97

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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address inputs [A(n)]: Those inputs that select (address) a particular cell or set of cells within a
memory array for presentation on the device outputs. The integer (n) serves to differentiate the
address inputs, one from another. When the address number is significant for device operation, the
addresses are numbered beginning with 0.

address latch enable (AL): An input that, when true, allows the input address to be entered into a
register and, when false, causes the address state previously entered to be latched.

address register: A register that is used to hold an address. (Ref. IEC 824.)

adhesion strength: The force needed to separate two materials by a defined method like shear or
pull.

ADQ(n): See “address data input/output”.

affected customer (of a disaster): Any organization that

1) is to receive product from the supplier, but the agreed-to shipment date of that product is
impacted due to a disaster, and that organization has a contract or purchase agreement with disaster
notification requirements;

2) has requested (and the supplier has agreed to provide) disaster notifications; or
3) is an approved supplier agent.

air ionizer: A source of charged air molecules (ions).
AL: See “address latch enable”.

ALARA principle: Acronym for “As Low As Reasonably Achievable”.

NOTE This principle in radiation protection states that exposure to ionizing radiation should be kept as low
as possible, even lower than prescribed by legal requirements, if this is achievable.

alignment mark: Synonym for “registration mark”.

“A” limit: The more positive (less negative) limit of a range of some quantity.

alpha activity (of a source): The number of alpha particles produced by the decay of the alpha
source per unit time.

NOTE The preferred Sl unit is the becquerel (Bq); to convert curies to becquerels, multiply the number of
curies by 3.7 x 10%° Bq (exactly).

alternating current (ac): (1) An electric current that reverses direction at regularly recurring
intervals of time.

(2) The voltage bias applied at alternating current bias conditions.

alternative method: For a device requirement that has a prescribed method to verify compliance,
another method that has been verified through test and analysis to adequately verify compliance of
the device with that requirement.

ALU: See “arithmetic and logic unit”.
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References

JESD21-C, 1/97

JESD21-C, 1/97

JESD100B.01, 12/02

JESD167, 4/13

JESD246, 1/14

JESD625B, 1/12

JEP151, 12/15

JESD99C, 12/12

JESD99C, 12/12

JESD89-2A, 10/07

IEEE Std 100

JESD241, 12/15

JESD93, 9/05

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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ambient temperature; free-air temperature (T, ): The air temperature measured below a device,
in an environment of substantially uniform temperature, cooled only by natural air convection and
not materially affected by reflective and radiant surfaces.

A-mode: See “acoustic data, A-mode”.
A(n): See “address inputs”.
analog gate: A gate whose output signal is a linear function of one or more input signals.

analog-to-digital [A/D] converter (ADC): A converter that uniquely represents all analog input
values within a specified total input range by a limited number of digital output codes, each of
which exclusively represents a fractional part of the total analog input range.

NOTE This quantization procedure introduces inherent errors of % LSB (least significant bit) in the
representation because, within this fractional range, only one analog value can be represented free of error by a
single digital output code.

analog-to-digital processor: An integrated circuit providing the analog part of an analog-to-digital
converter.

NOTE Provision of external timing, counting, and arithmetic operations is necessary for implementing a full
analog-to-digital converter.

analysis of variance (ANOVA): A statistical tool that allows for the comparison of more than two
groups of data and provides valid assumptions. Computations of ANOVA involve partitioning total
variation into two components: the variation from differences among group “means”, and random
variations within the groups known as “error”. ANOV A provides for reliable results even when
certain assumptions are violated.

annular ring: The metallization pad area around the top or bottom of a castellation hole.

anode: (1) The p-type region from which the forward current flows within a semiconductor diode.

NOTE In Schottky diodes, usually the barrier metal replaces the p-type semiconductor region and the
remaining semiconductor region is n-type; however, some Schottky diodes have been made with the barrier
metal replacing the n-type semiconductor region, in which case the remaining semiconductor region is p-type.

(2) A circuit element to which positive bias is applied.

NOTE For the purpose of JEP154, when the die is the anode the electron flow is from the substrate through
the solder bump to the die.

(3) An electrode of an LED that, in the forward mode of operation, is connected to a positive
potential with respect to the potential of the cathode electrode.

NOTE In the case of a single p-n-junction diode, the anode electrode of the package is in ohmic contact with
the p-doped side of the semiconductor p-n junction.

anode-cathode voltage; anode voltage (of a unidirectional thyristor): The voltage between the
anode and cathode terminals.

NOTE The anode-cathode voltage is called “positive” when the anode potential is higher than the cathode

potential and called “negative” when the anode potential is lower than the cathode potential.

anode current: Synonym for “forward current”.

References

JESD10, 1/76
JESD77D, 8/12
EIA323, 3/66

JESD99C, 12/12

JESD99C, 12/12

JESD99C, 12/12

JEP132, 7/98

JESDIC, 5/17

JESD77D, 8/12
JESD282B.01, 11/02

JEP154, 1/08

JESD51-53, 5/12

JESD77D, 8/12

JESD77D, 8/12

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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anode terminal (A, a) (1) (general): The terminal connected to the p-type region of the p-n
junction or, when two or more p-n junctions are connected in series and have the same polarity, to
the extreme p-type region.

NOTE 1 See note to “anode”.
NOTE 2 This definition does not apply to current-regulator diodes.

NOTE 3 For voltage-reference diodes, any temperature-compensation diodes that may be included shall be
ignored in the determination of the anode terminal.

NOTE 4 For unidirectional blocking or low-capacitance ABDs, any rectifier diode(s) that may be included
are ignored in the determination of the anode terminal.

N forward

anode cathode current

(2) (of a current-regulator diode): The terminal to which current flows from the external circuit
when the diode is biased to operate as a current regulator.

(3) (of a unidirectional diode thyristor): The terminal to which the current flows from the
external circuit when the thyristor is in the on state.

(4) (of a unidirectional triode thyristor): The main terminal to which the principal current flows
from the circuit being controlled when the thyristor is in the on state.

NOTE A second anode terminal may be provided for connecting to the control circuit of an n-gate thyristor.
ANOVA: See “analysis of variance”. See also “variance components analysis”.

antistatic material: Material that inhibits triboelectric charging.

NOTE The antistatic property of a material does not necessarily correlate with the resistivity or resistance of
the material. Unlike the dissipative and conductive properties, antistatic is not defined by a measurable
resistance range.

AOQ: See “average outgoing quality”.

APL.: See “above passivation layer”.

apparent activation energy (E,.): An energy value, analogous to activation energy, that can be
inserted in the Arrhenius equation for reliability to calculate an acceleration factor applicable to
changes with temperature of time-to-failure distributions.

NOTE 1 An apparent activation energy should be associated with a specific failure mechanism and an
observed time-to-failure distribution to calculate the acceleration factor for converting the observed failure rate
to the quoted failure rate at a different temperature.

NOTE 2 An activation energy is a measure of the heat energy needed to establish the rate of reaction for a
specific failure mechanism. The reaction rate and other contributing factors, e.g., radiation, voltage, humidity,
magnetic fields, determine the unique time-to-failure distribution for the modeled failure mechanism.

NOTE 3 The apparent activation energy is empirically determined from the change in an observed time-to-
failure distribution with temperature.

application client: An entity that is the source of Small Computer System Interface (SCSI)
commands and task management function requests in the host.
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application requirements for quality and reliability: The quality and reliability properties of the
product required for the specified use conditions.

application-specific integrated circuit (ASIC): An integrated circuit developed and produced for
a specific application or function and for a single customer.

NOTE ASICs generally use standard cell or gate array design methodology.

application-specific standard product (ASSP): An integrated circuit developed and produced for
a specific application or function but made available for multiple customers.

application use conditions: The full environmental and/or operating ranges that the application is
specified to function within.

approved supplier agent: A direct sales channel, an authorized manufacturer’s representative, or
an authorized distributor.

arc: A visual anomaly that is a curved scratch.

area array component: A component that has terminations arranged in a grid on the bottom of the
package and contained within the component outline.

area array package: A package that has terminations arranged in a grid on the bottom of the
package and contained within the package outline.

arithmetic and logic unit (ALU): The part of a processor that performs arithmetic operations and
logic operations. (Ref. IEC 824.)

arithmetic unit: The part of a processor that performs arithmetic operations. (Ref. IEC 824.)

NOTE This term is sometimes used for a unit that performs both arithmetic and logic operations.
arm: An operation that enables or disables trigger(s) for a catastrophic save operation.

array density (of a gate array): The number of available gates divided by the entire chip area.

NOTE Units are gates per unit area.
array, logic: Synonym for “gate array integrated circuit”.

array-type package: A package having a rectangular- or square-shaped body with or without
chamfered corners and with perpendicular sides.
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Arrhenius equation (for reliability): An equation used to calculate thermal acceleration factors
for semiconductor device time-to-failure distributions:

At = Ariliz2 = eXp [(-Eaa/K) (1/T1 - 1/T)]
where

Asis the acceleration factor due to changes in temperature;
Jr1is the observed failure rate at test temperature T, (h™);
J12 is the observed failure rate at test temperature T, (h™);
Eaa is the apparent activation energy (eV);

k is Boltzmann’s constant (8.62 x 107 eV/K);

T, is the absolute temperature of test 1 (K);

T, is the absolute temperature of test 2 (K).

NOTE 1 The original Arrhenius equation (for atomic or molecular processes and chemical reactions) used the
gas constant, not an activation energy, in the exponent. The “Arrhenius equation (for reliability)”, used to

calculate a thermal acceleration factor for a given observed time-to-failure distribution and Egg, is in the form
of the quotient of two Arrhenius equations, so that the acceleration factor from one temperature to another can
be calculated.

NOTE 2 g =10 - Ay, Where Jq is the quoted (predicted) system failure rate at some system temperature Ts, 4o
is the observed failure rate at some test temperature Ty, and At is the temperature acceleration factor from T; to
Ts.

ART: See “auto-load read transfer”.

artwork: The original, accurately scaled, oversize drawings and plastic overlays of the microcircuit
topological layout that are used to produce the master mask plates.

NOTE Artwork has largely been supplanted by computer-produced drawings and masks.
ASER: See “accelerated soft error rate”.
ASIC: See “application-specific integrated circuit”.

assembled state (of a component): The state of a component that has been attached to a second-
level assembly.

assembly, microelectronic: See “microelectronic assembly”.

assignable cause: Synonym for “special cause”.

associated non-supply pin: A non-supply pin (typically an input, output, or 1/O pin) that is
associated with a supply pin group because of either (1) the current from the supply pin group (i.e.,
VDDIO) is required for the function of the electrical circuit(s) (/0 driver) that connect (high/low
impedance) to that non-supply pin; or (2) a parasitic path exists between non-supply and supply pin
group (e.g., open-drain type non-supply pin to a VCC supply pin group that connects to a nearby N-
well guard ring).

associative memory: Synonym for “content-addressable memory”. (Ref. IEC 748-2.)

ASSP: See “application-specific standard product”.
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asymmetry, full-scale (of a digital-to-analog converter with a bipolar analog range) (Algss or
AVEss): The difference between the absolute values of the two full-scale analog values.

asynchronous: Describing operation in which the timing is not controlled by a clock.
NOTE For a NAND nonvolatile memory, asynchronous also means that data is latched with the WE_n signal
for the write operation, and the RE_n signal for the read operation.

asynchronous circuit: A circuit whose changes of state are not controlled by a single clock.

ATE: Automated test equipment.

attachment: A capacitor, substrate cap, lid, heat sink, etc. that is glued, soldered, or mechanically
affixed to a packaged device.

attribute data: Data that result from counting items or classifying items into distinct
nonoverlapping categories.

NOTE Examples are count data (e.g., the number of nonconforming items), ordinal data (e.g., rank: first,
second; classification: excellent, good, poor), nominal data (e.g., unordered groupings such as defect type), or
pass/fail data.

attribute memory select (RG): An input that, when active (low), selects the attribute memory and,
when inactive (high), selects the main memory for normal access.
NOTE Attribute memory is a separately accessed section of memory on the card and is generally used to

record capacity and other configuration and attribute information. Main memory is used to store user data.

audit: The periodic review of procedures and observation of performed activities to evaluate
compliance with requirements.

References

JESD99C, 12/12

JESD230C, 11/16

JESD12-1B, 8/93
JESD99C, 12/12

JESD89A, 10/06

JESD22-B101C, 10/15

JESD557C, 4/15

JESD21-C, 1/97#

JESD557C, 4/15

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.



JEDEC Standard No. 88F

Terms, abbreviations, letter symbols, and definitions

authorized aftermarket manufacturer: A manufacturer that meets one or more of the following
criteria.

a) The aftermarket manufacturer is authorized by the original component manufacturer or
intellectual property (IP) holder to produce and sell parts, usually due to an original component
manufacturer or IP holder’s decision to discontinue production of a part. Parts supplied are
produced from material that has been

1) transferred from the original component manufacturer or IP holder to the aftermarket
manufacturer [usually in the form of die/wafer and test program(s)], or

2) produced by the aftermarket manufacturer using original component manufacturer or IP
holder tooling and/or intellectual property (IP).

b) The aftermarket manufacturer produces parts using semiconductor dice or wafers manufactured
by, and traceable to, an original component manufacturer or IP holder, that have been properly
stored until use and are subsequently assembled, tested, and qualified using processes that meet
the original component manufacturer or IP holder’s technical specifications without violating
the original component manufacturer or IP holder’s intellectual property rights (IPR) and are
authorized by the original component manufacturer or IP holder.

¢) The aftermarket manufacturer, using reverse engineering, produces parts that match all of the
original component manufacturer or IP holder 's specifications and satisfy customer needs
without violating the original component manufacturer or IP holder 's intellectual property
rights and with the original component manufacturer’s or IP holder 's authorization.

NOTE Italics identify terms defined in JESD243.

authorized chain of custody: Sales conducted by the original component manufacturer, the
authorized aftermarket manufacturer, the authorized distributor, or authorized reseller that carries
the manufacturing organization’s rights of warranty with the product.

NOTE Italics identify terms defined in JESD243.

authorized distribution: Transactions conducted by an authorized distributor selling product
according to the terms of a distribution agreement.

NOTE Italics identify terms defined in JESD243.

authorized distributor: (1) A distributor authorized by a manufacturing organization to distribute
parts according to the terms of a distribution agreement and JESD31.

NOTE Italics identify terms defined in JESD243.

(2) A distributor that has an ongoing, contractual relationship with the supplier and a written
agreement to sell the supplier’s product.

authorized reseller: A company that has written authorization signed by a duly authorized
representative of the manufacturing organization to sell the manufacturing organization’s parts.

NOTE 1 Some authorized resellers purchase directly from the manufacturing organization while others
obtain parts directly from an entity authorized by the manufacturing organization.

NOTE 2 The authorized reseller is not an authorized distributor, does not stock parts, and may possibly not
offer a full manufacturer’s warranty.

NOTE Italics identify terms defined in JESD243.

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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autodoping: The introduction of impurities from the substrate into the epitaxial layer during the
process of epitaxy.

auto-load read transfer (ART): A split serial-access memory (SAM) data register transfer in
which the transfer into each half is automatically triggered by the state of the tap pointer counter
after each half of the SAM register is emptied.

auto-load write transfer (AWT): A split serial-access memory (SAM) data register transfer in
which the transfer from each half is automatically triggered by the state of the tap pointer counter
after each half of the SAM register is filled.

automatic gain control range (AGC range): The maximum change in gain expressed in dB that
may be achieved by application of a specified range of the dc voltages to the AGC input.

auxiliary ground: A separate supplemental ground conductor for use other than general equipment
grounding.

auxiliary terminal (of a semiconductor power-control module): A terminal, other than an ac, dc,
or control terminal, that may be provided for a specified purpose.

available gates (in a gate array): The total number of potentially usable, unconnected gate
equivalents in a given array area.

avalanche breakdown diode (ABD): A transient voltage suppressor that is a semiconductor diode
with a single p-n junction (or with multiple p-n junctions none of which interact) whose operation
depends in part on its breakdown characteristics.

avalanche current, repetitive peak (1ar): The peak current reached repetitively during device
avalanche in an inductive-load switching circuit.

avalanche current, single-pulse peak (Ias): The peak current reached during device avalanche in
a single-pulse unclamped inductive-load switching circuit.

avalanche duration (tay): The time duration of device avalanche.

avalanche energy, repetitive (Ear): The energy sustained by a device in avalanche per repetitive
pulse in an inductive-load switching circuit.

avalanche luminescent diode: A light-emitting diode that emits luminous energy when a
controlled reverse current in the breakdown region is applied.

avalanche voltage, drain-source (Vpsxsus)): The effective (constant) device drain-source
breakdown voltage during avalanche. The instantaneous device breakdown voltage will change with
junction temperature during a test. Vpsxsus) can be calculated from a measurement of the avalanche
duration, t,,.

average: The sum of the sample values divided by the number of sample values—a measure of
location used to estimate the population mean.

average charge-transfer efficiency: The n™ root of overall charge-transfer efficiency, where n is
the number of transfers.
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average current: The value of a periodic current averaged over a full cycle unless otherwise
specified.

average dark current density (Jp): The average dark current per unit area within the active area
of the device.

NOTE Depending on the type of device, the active area may be defined as either the area of transfer channel
or the overall area including channel-defining regions. Other names used are “average leakage current density”
and “average thermal generation current density”.

average junction temperature (Tyav)): The average value of the virtual junction temperature of a
given semiconductor device over an operating cycle.

average noise figure; average noise factor (F or NF): The ratio of (1) the total output noise
power within an output frequency band when the noise temperature of all input terminations is at
the reference noise temperature, Ty, at all frequencies that contribute to the output noise to (2) that
part of (1) caused by the noise of the signal-input termination within the signal-input frequency
band. (Ref. IEC 747-1.)

NOTE 1 The abbreviation NF is often used in place of symbol E; however, symbol F is preferred.

NOTE 2 This ratio may be expressed logarithmically in decibels (dB).

average outgoing quality (AOQ): The average lot fraction nonconforming, in parts per million,
from a series of lots.

average pulse duration: See “pulse duration, average”.
average rectified output current, 50-Hz or 60-Hz sine-wave input, 180° conduction angle (lo):
The output current averaged over a full cycle from a rectifier with a 50-Hz or 60-Hz sine-wave input

and a 180° conduction angle.

average voltage: The value of a periodic voltage averaged over a full cycle unless otherwise
specified.

AWT: See “auto-load write transfer”.
axis of measurement (of a photoemitter): The direction from the source of radiant energy,

relative to the optical axis, in which the measurement of radiometric and/or spectroradiometric
characteristics is performed.

B

B: See “byte”.

B: See “port A; port B”.
B; b: See “base terminal”.
b: See “bit”.

BA: See “bank address”.
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back-end-of-line (BEOL) (adjective): Pertaining to the portion of the semiconductor processing
line that creates the conductive lines carrying power and signals between devices and to the
interface connecting off-chip.

back end of line (BEOL) (noun): The portion of the semiconductor processing line that creates the
conductive lines carrying power and signals between devices and to the interface connecting off-
chip.

background charge: A synonym for “bias charge”, used mainly in imaging devices.

backside of flip chip die: The surface of the device opposite the face to which the solder bump
interconnections are attached.

back-side substrate view area: The interface between the encapsulant and the back of the
substrate within the outer edges of the substrate surface. (Refer to Type IV in Annex A of
J-STD-035.)

backward diode: A semiconductor diode in which quantum-mechanical tunneling leads to a
current-voltage characteristic with a reverse current greater than the forward current, for equal and
opposite applied voltages, in some voltage range centered about the origin.

Graphic symbol (ref. IEEE Std 315):

/NQ_ cathode
envelope optional
balanced amplifier: An amplifier in which the quiescent dc output voltage (or, if the output is a

differential output, the difference between the two quiescent dc output voltages) has been reduced to
zero or other specified level.

anode

ball bond: The adhesion or welding of a small diameter wire, typically gold or copper, to a
bonding surface metallization, usually an aluminum alloy, using a thermosonic wire-bond process.

NOTE 1 The ball bond includes the enlarged spherical, or nail-head, portion of the wire (provided by the
flame-off and first bonding operation), the underlying bonding surface, and the ball bond-bonding surface
metallurgical weld interface.

NOTE 2 Gold wire implies a gold alloy in which the gold content is likely 99% or greater. Copper wire
implies a copper alloy of similarly high copper content and also includes copper wire with a very thin coating
of palladium.

ball grid array (BGA) package: A package in which the external connections to the package are
made via a rectangular array of ball-type connections, all on a common plane.

NOTE See also “grid array package”.

bandwidth (B or BW): The range of frequencies within which the gain of the amplifier is not more
than 3 dB below the value of the midband gain.

NOTE Midband gain is the gain at a specified frequency or the average gain over a specified
frequency range.
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bandwidth, maximum output swing (Bowm): The range of frequencies within which the maximum
output voltage swing is above the specified value at a specified load impedance.

bandwidth, unity gain: The range of frequencies within which the open-loop amplification is
greater than unity.

bank address (BA): In a RAM that has multiple banks in its architecture, the address used to select
any one of the available banks.

bar code label: A label that includes information in a code consisting of parallel bars and spaces or
a 2-D matrix format.
NOTE 1 See also “linear bar code label”.

NOTE 2 For the purpose of J-STD-033, the bar code label is on the lowest level shipping container and
includes information that describes the product, e.g., part number, quantity, lot information, supplier
identification, and moisture-sensitivity level.

bar code symbol: A symbol that gives information in a code consisting of parallel bars and spaces
of various specific widths.

base (nonspecific): The overall combination of base region, base terminal, and the interface
between them.
NOTE This term should be used in this manner only when no confusion is likely to occur.

base (of a package): The part of a package that includes the surface on which a chip is intended to
be mounted.

base-emitter saturation voltage: See “saturation voltage, base-emitter”.

base materials: The laminates and/or the prepregs used to fabricate a PCB.

NOTE A prepreg is a sheet of material that has been impregnated with a resin cured to an intermediate stage,
i.e., B-staged resin. (Ref. IPC-T-50).

base metal: (1) The unplated main metal material of which the metal package, lead, or braze is
constructed.

(2) A metal alloy residing beneath all surface finish(es) and/or underplate.

base plane (of a package): A plane parallel to the seating plane through the lowest point on the
body of the package. It may coincide with the seating plane.

base region (of a unijunction transistor): A region of a semiconductor device into which majority
carriers are injected.

base region, functional: A control region through which the principal current passes and in which
the concentration of principal-current charge carriers is the result of an applied base current.

NOTE 1 The principal current is the result of diffusion and impurity concentration gradient drift.

NOTE 2 This definition applies for the actual operating mode of the device regardless of the name of any
associated terminal.
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base region, physical: (1) A region that lies between an emitter and a collector of a transistor and
into which minority carriers are injected. (Ref. 60 IRE 28.S1.)

(2) The physical region that is located between the collector junction and the emitter junction and
contains the control region.

base terminal (B, b): The specified externally available point of connection to the base region.

basic dimension: A numerical value used to describe the theoretically exact size, profile,
orientation, or location of a feature or datum target. Permissible variations from the basic dimension
are established by tolerances on associated dimensions, in notes, or in feature control frames.

bathtub curve: A plot of failure rate versus time or cycles that exhibits three phases of life: infant
mortality (decreasing failure rate), intrinsic or useful life (relatively constant failure rate), and
wearout (increasing failure rate).

battery voltage detect [BD(n)]: The signals BD1 and BD2 generated by the memory card as an
indication of the condition of the battery on the memory card. Both signals are kept asserted when
the battery is in good condition. When BD?2 is negated while BD1 is still asserted, the battery is in a
warning condition and should be replaced, although data integrity on the card is still assured. If BD1
is negated with BD?2 either asserted or negated, the battery is no longer serviceable and data is lost.

baud: A unit of signaling speed equal to the number of discrete conditions or signal events per
second. (Ref. ANSI X3.172.)

NOTE For example, one baud equals one bit per second in a train of binary signals or one 3-bit value per
second in a train of signals each of which can assume one of eight (2°) different states.

BBD: See “bucket-brigade device”.

BCCD: See “buried-channel charge-coupled device”.

BCD: See “bipolar-and-CMOS-and-DMOS technology”.

BCXXX series: A BiCMOS series that includes devices whose input logic levels are TTL-
compatible and whose outputs are specified at TTL levels; the low-level output voltage is specified
at 24 mA and 48 mA.

BD(n): See “battery voltage detect”.

BDRAM: See “burst DRAM”.

beam lead: A thick-film lead formed on and attached to the chip interconnection pattern and
projecting cantilevered beyond the chip periphery for attachment to a substrate.

behavioral description: The algorithms or equations defining a function.

Bernoulli distribution: Synonym for “binomial distribution”.

BFR/CFR: See “brominated/chlorinated flame retardants”.
BG: See “byte-mode enable”.
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BGA: See “ball grid array package”.

bias: (1) A voltage or current applied to an electronic device to establish a reference level for
operation.

(2) The difference between the mean (or expectation) of an estimator, T, and the true value, 6, of a
parameter: E(T) — 6.

bias charge; circulating bias charge (for analog signal applications): A charge that defines the
no-signal level.

NOTE This charge is inserted into all potential wells electrically or by radiation.

bias temperature instability (BTI): A temperature-activated intrinsic wear out mechanism in
MOSFETSs operating with the channel in inversion or accumulation.

NOTE 1 BTI aging is done with a non-zero gate-source voltage (|Vgs| > 0) and no channel conduction (Vps =
0).
NOTE 2 Wearout results in an increase in the [V (o) with consequential decrease in drain current and

possibly transconductance. BT aging with Vg < 0 is called negative BT (NBTI), while with Vgs > 0 it is
called PBTI (positive BTI).

BIiCMOS: See “bipolar-and-CMOS technology”.

BiCMOS series: A series that includes devices combining bipolar and silicon-gate complementary
metal-oxide-semiconductor (CMOS) field-effect devices in a single-chip integrated circuit.

bidirectional ABD: A two-terminal ABD with a voltage-current avalanche breakdown
characteristic in both directions, which can be either symmetrical or asymmetrical.

NOTE Large transient currents will be clamped for voltage of either polarity across two similar p-
n junctions in series connected in opposite directions. During a transient current event in this
operating mode, one of the two p-n junctions is always in avalanche breakdown and the other is in
the forward-conducting, low-voltage mode. The voltage across the bidirectional ABD is the sum of
these two voltages. The avalanche breakdown voltage is substantially the same in both directions for
a symmetrical bidirectional ABD; however, it may also be intentionally different or asymmetrical
by design for special applications. Since multiple p-n junction capacitances in series reduce the
overall total capacitance, the bidirectional ABD has lower capacitance than its unidirectional
counterpart.

%

Bidirectional ABD symbol options
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bidirectional low-capacitance ABD: A two-terminal device comprising two anti-parallel
unidirectional-blocking low-capacitance ABD devices.

NOTE The rectifier p-n junctions have low capacitance and must have a reverse blocking voltage
greater than the avalanche breakdown voltage of the anti-parallel unidirectional ABD element.

bidirectional thyristor surge protective device: A thyristor surge protective device having
substantially the same switching characteristics in the first and third quadrants.

BIiFET: See “bipolar-and-FET technology”.

big endian: The format in which the most significant bit of a word is transferred first and the least
significant bit is transferred last.

BiMOS: See “bipolar-and-MOS technology”.

binomial distribution; Bernoulli distribution: A specific discrete probability distribution for
attributes data.

bipolar-and-CMOS-and-DMOS (BCD) technology: A technology for combining bipolar
transistors, silicon-gate complementary metal-oxide-semiconductor (CMOS) field-effect devices,
and double-diffused metal-oxide-semiconductor (DMOS) field-effect transistors in a single-chip
integrated circuit.

bipolar-and-CMOS (BiCMOS) technology: A technology for combining bipolar transistors and
silicon-gate complementary metal-oxide-semiconductor (CMOS) field-effect devices in a single-
chip integrated circuit.

bipolar-and-FET (BIiFET) technology: A technology for combining bipolar transistors and
junction-gate field-effect transistors (JFET) in a single-chip integrated circuit.

bipolar-and-MOS (BiMOS) technology: A technology for combining bipolar transistors and
metal-gate metal-oxide-semiconductor (MOS) or metal-gate complementary metal-oxide-
semiconductor (CMOS) field-effect devices in a single-chip integrated circuit.

bipolar output: An output having internal connections through two active devices to two supply
voltages so that, according to the relative states of the active devices, the output can source or sink
current through the load.

bipolar technology: A technology for producing devices in which electrical conduction depends
on the flow of both majority and minority carriers.
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bipolar transistor (general): A transistor in which, in the operating mode, the controlling input
consists of charge carriers that are injected into the control region and are of a polarity that is
opposite to the polarity of the principal-current charge carriers, and in which the magnitude of the
principal current depends on the magnitude of the control current.

bistable logic function: A sequential logic function that has two and only two stable internal
output states. (Ref. ANSI/IEEE Std 91.)

bit (b): (1) In the binary numeration system, either of the digits 0 or 1. (Ref. ANSI X3.172.)
NOTE Abbreviated form of “binary digit”.
(2) The unit of storage capacity that corresponds to a single memory cell.

bit plane: In a semiconductor memory device having a data interface that is wider than one bit,
those storage cells and associated circuitry that are associated with a given bit in the data interface.

bit slice; slice: A partition of a microprocessor that enables several identical units to be paralleled
or cascaded and augmented by control logic to realize the central processing unit.

bit-slice processor: A central processing unit constructed of an array of identical units, each of
which operates simultaneously upon one or more adjacent bits. (Ref. IEC 824.)

bit-wide device: A device that has only a single-bit data interface.

blackbody: Ideally, a body that would absorb all and reflect none of the radiant energy falling
upon it; its reflectivity would be zero and its absorptivity (and consequently, its emissivity) would
be 100%. In practice, a radiator of uniform temperature whose radiant emittance in all parts of the
spectrum is the maximum obtainable from any radiator at the same temperature, or a radiator whose
spectral radiant emittance conforms with Planck’s law of radiation.

blemish: A visual anomaly that is an area of inconsistent finish.

“B” limit: The less positive (more negative) limit of a range of some quantity.
blistering: Detachment of material from a surface creating a bubble-like shape.
BLM: See “under-bump metal”.

block: A continuous range of memory addresses. (Ref. IEC 748-2.)

NOTE 1 The number of addresses included in the range is frequently equal to 2" where n is the number of
bits in the address.

NOTE 2 For nonvolatile memories, a block consists of multiple pages and is the smallest addressable
memory segment within a memory device for the erase operation.

blocking: A term describing the state of a semiconductor device or junction that imposes high
resistance to the passage of current.
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blocking period (of a rectifier circuit element): The part of an alternating-voltage cycle during
which the current flows in the reverse direction.
NOTE The blocking period is not necessarily the same as the reverse period because of the effect of circuit
parameters and semiconductor rectifier diode characteristics.

block polymer: A substance composed of block macromolecules. (IUPAC definition)

block select (BS): A group of input signals that enable individual bit blocks of the data interface.

block write, no mask (BW): A RAM write cycle in which four bits are written into each bit plane
as defined by the contents of the color register. The four bits are those locations controlled by the
two least significant bits (LSB) of the column address.

block write with new mask (BWNM): A block-write cycle in which the data written is also
controlled by the write mask supplied on the DQ(n) terminals in that cycle.

block write with old mask (BWOM): A block-write cycle in which the data written is controlled
by the contents of the write-mask register that was previously loaded in a load-write-mask cycle.

B-mode: See “acoustic data, B-mode”.

body (of a package): That part of the package or device excluding electrical terminals, studs,
leads, etc.

body (of a semiconductor device): The semiconductor portion of a device limited by the physical
extent of the crystalline or amorphous semiconductor material and including any associated oxide
layers and metallization.

body direction: An attribute that indicates whether the part body is either vertical or horizontal
relative to the seating plane.

NOTE This attribute is determined by comparing the cross-sectional areas of the package in the horizontal
direction with the vertical direction. If the horizontal cross sectional area is greater than the vertical cross
sectional area, then the body direction is horizontal.

Boltzmann’s constant (k): A constant equal to 1.38 x 10> joule per kelvin or 8.62 x 10°°
electronvolt per kelvin.

bond and assembly (B&A) process: A process associated with connecting chips (dice) to other
package elements and assembling semiconductor-device packages.

bond, ball: See “ball bond

bond, chip: The attachment of the circuit chip to a hybrid or package substrate.

NOTE The attachment serves as a mechanical support, a thermal path, and sometimes an electrical contact.
bond, die: Synonym for “semiconductor chip bond”.

bond, face: A bond directly between a chip bonding pad and a mounting substrate for the purpose
of making electrical contact.
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bonding (critical) area: The surface on a lead or package to which wires will be bonded (i.e., the
wire-bond area).

NOTE 1 This term is not to be confused with the “die-bond area” that is specified as the “die-attach area” in
JESD?9.

NOTE 2 The critical wire bond area on a ceramic package is a metallization trace whose length is 0.015
inches (0.381 mm) and whose width is 80% of the width of the designed wire-bond trace, as specified in the
applicable procurement document.

bonding surface: Either (1) the die pad metallization or (2) the package surface metallization to
which the wire is ball-bonded.

bonding trace; wire-bond trace: A metallized path on a package or substrate to which a bond
wire is wire-bonded.

bonding wire: A wire that is bonded to a chip bonding pad in order to connect the chip to any other
point within the device package.

bond shear: A process in which an instrument uses a chisel-shaped tool to shear or push a ball or
wedge bond off the bond pad (see figure below).

NOTE The force required to cause this separation is recorded and is referred to as the bond shear force. The
bond shear force of a gold ball bond, when correlated to the diameter of the ball bond, is an indicator of the
quality of the metallurgical bond between the gold ball bond and the bond pad metallization.
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bond, stitch: A thermocompression bond in which a capillary tube is used for both feeding the
wire and forming the bond.

bond, thermocompression: A bond in which two members are joined through the combined
application of heat and pressure.

bond, ultrasonic: A bond in which two members are joined through the combined application of
pressure and an ultrasonic oscillatory lateral motion.

bond, wedge: A thermocompression bond in which a wedge-shaped tool is used to apply pressure
to the wire being attached.
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bond, wire: The attachment between a bonding wire and a chip bonding pad or package terminal.

boundary scan: A design methodology in which the 1/0 buffers of a circuit or functional block are
observed and controlled by scan cells.

NOTE The Boundary Scan standard was developed by the Joint Test Action Group (JTAG) and is embodied
in IEEE Standard 1149-1.

braze: A metallic material used to join two metals or metallized components.

braze climb: The distance from the surface of the package to the top of the braze line on a lead, not
including braze flash.

braze flash: The braze material that has flowed over or out of the designed contained braze area
and is less than 0.001 inch (0.0254 mm) thick.

braze run-out: The braze material that has flowed over or out of the designed contained braze
area, not including braze flash.

braze, undercut: The braze material recessed from the package surface at the interface of the
package wall and the package base.

breakdown: The phenomenon, occurring in a reverse-biased semiconductor junction, whose
initiation is observed as a transition from a region of high small-signal resistance to a region of
substantially lower small-signal resistance for an increasing magnitude of reverse current.

breakdown current: A current in a breakdown region.

breakdown region (1) (of a thyristor surge protective device): The portion of the characteristic
that starts with the transition from the high dynamic resistance off state to a substantially lower
dynamic resistance and extending to the switching point.

(2) (of a voltage regulator diode): The portion of the voltage-current characteristic beyond the
initiation of breakdown where the current increases rapidly for any additional increase in reverse
voltage.

NOTE In this region the voltage remains essentially constant for increases in reverse current, up to a specified
current and power dissipation rating.

(3) (reverse): The portion of the voltage-current characteristic beyond the initiation of breakdown
for an increasing magnitude of reverse current.

breakdown voltage: A voltage in a breakdown region.

breakdown voltage, collector-base, emitter open (V(grjceo) (formerly BVcgo): The breakdown
voltage between the collector and base terminals when the collector terminal is biased in the reverse
direction with respect to the base terminal and the emitter terminal is open-circuited.
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breakdown voltage, collector-emitter, base open (Vgrjceo) (formerly BVceo): JESD10, 1/76
breakdown voltage, collector-emitter, base short-circuited to emitter JESD77D, 8/12
(Vigrices) (formerly BVces):
breakdown voltage, collector-emitter, circuit between base and emitter
(Visricex) (formerly BVcex):
breakdown voltage, collector-emitter, resistance between base and emitter
(Visricer) (formerly BVcer):
breakdown voltage, collector-emitter, voltage between base and emitter
(Visricev) (formerly BVcey):
The breakdown voltage between the collector and emitter terminals when the collector terminal is
biased in the reverse direction* with respect to the emitter terminal, and the base terminal is,
respectively,
— open-circuited.
— short-circuited to the emitter terminal.
— returned to the emitter terminal through a specified circuit.
— returned to the emitter terminal through a specified resistance.
— returned to the emitter terminal through a specified voltage.
*For these parameters, the collector terminal is considered to be biased in the reverse direction
when it is made positive for npn transistors or negative for pnp transistors with respect to the emitter
terminal.
breakdown voltage, drain-source, with circuit between gate and source (Vggrpsx): JESD24, 7/85
The breakdown voltage between the drain terminal and the source terminal when the gate terminal
is returned to the source terminal through a specified circuit.
breakdown voltage, drain-source, with gate short-circuited to source (Vggr)pss): JESD24, 7/85
The breakdown voltage between the drain terminal and the source terminal when the gate terminal
is short-circuited to the source terminal.
breakdown voltage, drain-source, with resistance between gate and source (V(grypsr): JESD24, 7/85
The breakdown voltage between the drain terminal and the source terminal when the gate terminal
is returned to the source terminal through a specified resistance.
breakdown voltage, drain-source, with voltage between gate and source (Vgrjpsv): JESD24, 7/85
The breakdown voltage between the drain terminal and the source terminal when the gate terminal
is returned to the source terminal through a specified voltage.
breakdown voltage, emitter-base, collector open (V(grjeso) (formerly BVeggo): The breakdown JESD10, 1/76
voltage between the emitter and base terminals when the emitter terminal is biased in the reverse
direction with respect to the base terminal and the collector terminal is open-circuited. (Ref.
IEEE Std 255.)
breakdown voltage, forward gate-source (Vgryssse): The breakdown voltage between the gate JESD24, 7/85

terminal and the source terminal with a reverse gate-source voltage applied and the drain terminal
short-circuited to the source terminal.

NOTE The symbol V(grjessr sShould be used with insulated-gate transistors having shunting diodes or similar
voltage-limiting devices.
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breakdown voltage, gate-source (V(grjcss): The breakdown voltage between the gate terminal and
the source terminal when the drain terminal is short-circuited to the source terminal.

NOTE The symbol V(grgss is used primarily with junction-gate field-effect transistors.

breakdown voltage, reverse gate-source (Vryaessr): The breakdown voltage between the gate
terminal and the source terminal with a forward gate-source voltage applied and the drain terminal
short-circuited to the source terminal.

NOTE The symbol V(gr)cssr should be used with insulated-gate transistors having shunting diodes or similar
voltage-limiting devices.

breakover point (of a thyristor): In a quadrant in which switching can occur, the point for which
the differential resistance is zero and the off-state voltage reaches a maximum value.

bridge (output): Synonym for “full-bridge (output)”.

bridge rectifier circuit: A double-way rectifier circuit in which (1) each terminal of the
alternating-voltage circuit is connected to the anode of one rectifier element in a set of elements
whose cathodes are all connected to the positive output of the circuit, (2) each terminal of the
alternating-voltage circuit is also connected to the cathode of one rectifier element in another set of
elements whose anodes are all connected to the negative output, and (3) the load is connected
between the positive and negative outputs.

NOTE The term is derived from the similarity in layout of a single-phase four-element bridge
rectifier to that of a Wheatstone bridge.

bright tin: A tin film with higher internal stresses than matte tin, grain sizes of 0.5 pm to 0.8 um,
and a carbon content of 0.2% to 1.0%.

broker (in the independent distribution market): Synonym for “independent distributor”.
NOTE Italics identify terms defined in JESD243.
brominated/chlorinated flame retardants (BFR/CFR): Flame retardants that contain bromine

and/or chlorine.

NOTE These compounds are typically added to or reacted into polymers such as certain epoxy resins and
thermoplastics to reduce their flammability. Examples include, but are not limited to, tetrabromobisphenol-A
(TBBPA), brominated epoxy resins, and polybrominated diphenyl ethers (PBDEsS).

BS: See “block select”.

BTI power law time exponent (n): The BTI aging exponent that describes a typical power law
dependence on stress time.

bubble, subsurface: A bubble, in the glass-to-metal seal, that is below the top surface of the seal
and is not open or cannot be opened with a wooden probe.

bubble, surface; open-surface bubble: A bubble in the glass-to-metal seal that is the top surface
of the seal and is either open or can be opened with a wooden probe.
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bucket-brigade device (BBD): A charge-transfer device that stores charge in discrete regions in a

semiconductor and transfers this charge as a packet through a series of switching devices that
interconnect these regions.

NOTE This term and its abbreviation may be preceded by bipolar, JFET, MOS, SIS, etc., according to the
technology used for the switching devices.

buffer: (1) An isolating circuit used to minimize the effects of a driven circuit on the driving
circuit. (Adapted from ANSI/IEEE Std 100.and ANSI X3.172.)

(2) A routine or storage used to compensate for a difference in the rate of flow of data or in the time

of occurrence of events, when transferring data from one device to another. (Ref. ANSI X3.172.)

buffered (output): An output whose on-state impedance is independent of any valid input logic

conditions, both preceding and present.

buffer storage: Storage used to compensate for a difference in the rate of flow of data between
components of an automatic data processing or communications system, or in the time of
occurrence of events in the components. (Adapted from ANSI X3.172.)

built-in electric field (in a transition region): The internal electric field in the absence of bias.

bulk-channel charge-coupled device (BCCD): Synonym for “buried-channel charge-coupled
device”.

bulk characteristics (of a semiconductor material): The characteristics of a piece of
semiconductor material that has uniform properties throughout the whole piece, as measured in

those parts of the piece in which the measured value of a characteristic is not modified by the
proximity of the boundaries of the piece.

NOTE Bulk characteristics for pieces smaller than required by the definition are those that would be
measured for a sufficiently large piece having the same technological properties.

bulk current, dc (Ig): The direct current into the bulk contact.

bulk reflow: Reflow of multiple device, with simultaneous attachment by an infrared (IR),
convection/IR, convection, or vapor phase reflow (VPR) process.

bulk-source voltage, dc (Vgs): The dc bulk-to-source voltage.

bump-limiting metal: Synonym for “under-bump metal”.

buried channel: A transfer channel beneath the surface of a semiconductor.

buried-channel charge-coupled device (BCCD); bulk-channel charge-coupled device (BCCD);
peristaltic charge-coupled device: A charge-coupled device that confines the flow of charges to a

channel lying beneath the surface of the semiconductor.
burn mark: A visual anomaly with a burned appearance.

burr (on a package): A fragment of excess material or foreign particle adhering to a surface.

Page 27

References

JESD99C, 12/12

JESD99C, 12/12
JESD100B.01, 12/02

JESD100B.01, 12/02

JESD13-B, 5/80#

JESD100B.01, 12/02

JESD77D, 8/12

JESD99C, 12/12

JESD77D, 8/12

JESD28-A, 12/01
JESDG0A, 9/04
JESD90, 11/04

J-STD-033C, 2/12

JESD28-A, 12/01
JESDG0A, 9/04
JESD90, 11/04

JESD99C, 12/12

JESD99C, 12/12

JESD22-B118, 3/11

JESD27, 8/93
Rescinded 5/11

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.



JEDEC Standard No. 88F
Page 28

Terms, abbreviations, letter symbols, and definitions
burst DRAM (BDRAM): A DRAM that has burst-mode-data capability.

bus: A common path along which power or signals travel from one or several sources to one or
several destinations. (Adapted from IEC 824.)

bus driver: A line driver used for fan-out to multiple receivers via a transmission line.

bus receiver: A line receiver intended to be driven from a bus.

busy (BY): The output that, on some devices, signifies that some internal asynchronous operation
is still in process and that the device is not available for normal functions. This signal is normally
implemented so that multiple devices can be OR-tied.

busy signal: Synonym for “wait signal”.

BW: Sece “bandwidth”.

BW: See “block write, no mask”.

BWNM: See “block write with new mask”.

BWOM: See “block write with old mask”.

Bxxx: A device name (e.g., BDRAM) whose first letter (B) indicates that the device has a “burst”
data capability.

BY: See “busy”.

byte (B): (1) A binary character string operated upon as a unit and usually shorter than a computer
word. (Ref. ANSI X3.172.)

NOTE A byte is usually eight bits.

(2) The unit of storage capacity equal to eight bits.

(3) An 8- bit data value with the most significant bit labeled as bit 7 and the least significant bit as
bit 0.

byte-mode enable (BG): An input that, when true, causes a word-wide device to operate in the

byte mode and to present the high or low byte on a predefined data pin set. Truth tables are provided

to define the details of the operation.

byte-wide device: A device that has a parallel data interface of eight bits, possibly with additional
bits appended to provide parity or error-detection capability.

byte [word] identifier (x): In the pin names and their definitions in section 2 of JESD21-C, an
alphabetic identifier for the byte [word] being accessed.
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C

C: See “output clock”.
C; c: See “collector terminal”.
CA: See “column address”.

cache memory: A special buffer storage, smaller and faster than main storage, that is used to hold
a copy of data or instructions that have been obtained automatically from main storage and are
likely to be needed soon by the processor. (Adapted from ANSI X3.172.)

NOTE It is placed between the CPU and main storage to make main storage look like fast memory.

CAM: See “content-addressable memory”.
can: A verbal form [key word] used for statements of possibility and capability, whether material,

physical, or causal.

NOTE 1 Equivalent expressions for can are: is able to, is in a position to, there is a possibility of, and is
possible.

NOTE 2 Equivalent expressions for the negative form cannot are: is unable to, is not in a position to, there is
no possibility of, and is impossible.

NOTE 3 Per JM7, the JEDEC Style Manual, the equivalent expressions “shall be used only in exceptional
cases when the form given (first) cannot be used for linguistic reasons”.

can package; cylinder package: A cylindrical (tubular) package whose terminals exit from one
end parallel to the axis of the package.

capability: The ability to meet a specification.

capability analysis: The study of a process to determine the probability that the characteristics of
its output will fall within a previously defined set of constraints.

capability index: A measure of the relationship between the specification limits and the capability.
capacitance: The capacitance between the two terminals of a diode at a specified voltage.

card detect [CD(n)]: The two signals, CD1 and CD2, that provide for proper memory card
insertion detection and are positioned at opposite ends of the connector to facilitate the detection
process. The signals are connected to ground internally on the memory card; thus they will be
forced low whenever a card is placed in a host socket. The host socket interface circuitry shall
provide 10-kQ2 pull-up resistors to VCC on each of these signal pins.

carrier: A pocket tape, tray, tube or other fixture used to store and transport packaged devices.

carrier, (charge) (in a semiconductor): A mobile (i.e., free) conduction electron or mobile hole.
(Ref. IEC 747-1.)

CAS: See “column enable”.
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case: Synonym for “package”.
case temperature (Tc): The temperature measured at a specified location on the case of a device.

case-to-ambient thermal resistance: See “thermal resistance, case-to-ambient”.
CAS latency (for an SDRAM): Synonym for “read latency”.
castellation: A semicircular or crown-shaped metallized surface.

catastrophic failure: A failure that has serious consequences for the failed device or other
components associated with it in the circuit (e.g., input shorted to power supply or ground, power-
supply-to-ground short circuit, destructive latch-up, etc.).

catastrophic save: An operation that copies the SDRAM contents into nonvolatile memory when
power is lost.

NOTE The catastrophic save operation is started when an enabled trigger occurs or a write to an inter-1C
(IZC) register occurs.

cathode: (1) The n-type region to which the forward current flows within a semiconductor diode.

NOTE In Schottky diodes, usually the barrier metal replaces the p-type semiconductor region and the
remaining semiconductor region is n-type; however, some Schottky diodes have been made with the barrier

metal replacing the n-type semiconductor region, in which case the remaining semiconductor region is p-type.

(2) A circuit element to which negative bias is applied.

NOTE For the purpose of JEP154, when the die is the cathode, the electron flow is from the die through the
solder bump to the substrate.

(3) An electrode of an LED that, in the forward mode of operation, is connected to a negative
potential with respect to the potential of the anode electrode.

NOTE In the case of a single p-n-junction diode, the cathode electrode of the package is in ohmic contact
with the n-doped side of the semiconductor p-n junction.

cathode current: Synonym for “reverse current”.
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cathode terminal (K, k) (1) (general): The terminal connected to the n-type region of the p-n
junction or, when two or more p-n junctions are connected in series and have the same polarity, to
the extreme n-type region.

NOTE 1 See note to “cathode”.

NOTE 2 This definition does not apply to current-regulator diodes.

NOTE 3 For voltage-reference diodes, any temperature-compensation diodes that may be included shall be
ignored in the determination of the cathode terminal.

NOTE 4 For unidirectional blocking or low-capacitance ABDs, any rectifier diode(s) that may be included
are ignored in the determination of the cathode terminal.

(2) (of a current-regulator diode): The terminal from which current flows into the external circuit
when the diode is biased to operate as a current regulator.

(3) (of a unidirectional diode thyristor): The terminal from which the current flows to the
external circuit when the thyristor is in the on state.

(4) (of a unidirectional triode thyristor): The main terminal from which the principal current
flows to the circuit being controlled when the thyristor is in the on state.

NOTE A second cathode terminal may be provided for connecting to the control circuit of a p-gate thyristor.

cause-and-effect diagram: A tool for individual or group problem-solving that uses a graphic
description of the various process elements to analyze potential sources of process variation.

NOTE This tool is also called a “fishbone diagram” (after its appearance) or “Ishikawa diagram” (after its
developer).

cavity package: A package containing a cavity that is intended to be occupied by a chip.
CBGA: Ceramic ball grid array package.

CCD: See “charge-coupled device”.

CCGA: Ceramic column grid array package.

CDM: See “charged-device model”.

CD(n): See “card detect”.

CE: See “column enable”.

cell-based integrated circuit: An integrated circuit fabricated with a unique full set of mask
information and comprising one or more macrocells that can be selectively placed and

interconnected to perform an electrical function.

cell compiler: A tool that automatically generates the physical layout to meet the specified
parameters and that may generate a symbol and timing and functional models.

Page 31

References

JESD77D, 8/12
JESD210A, 3/170
JESD211.01, 11/12
JESD282B.01, 11/02

JESD77D, 8/12
JESD77D, 8/12

JESD77D, 8/12

JEP132, 7/98
JESD557C, 4/15

JESD22-B103B.01, 9/16#
JESD22-B104C, 11/04#

JESD217.01, 10/16

JESD217.01, 10/16

JESD12-1B, 8/93
JESD99C, 12/12

JESD12-1B, 8/93
JESD99C, 12/12

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.



JEDEC Standard No. 88F
Page 32

Terms, abbreviations, letter symbols, and definitions

censored data: (1)A set of data for which a portion of the test samples had testing discontinued
prior to failing or survived until the end of the test.

(2) The set of data for the portion of the stressed samples that had stressing discontinued prior to the
originally intended end of the test stress.

NOTE This is also known as singly right-censored data.

centerline: A reference line on a control chart about which the chart points are expected to cluster
in the absence of a special cause.

NOTE A centerline is usually set at the average, median, or mode of the points being plotted or (for a tunable
process) at an achievable target value (to detect deviations from the value thought most desirable).

central processing unit; processing unit (CPU): A functional unit that consists of one or more
processors and their internal storage. (Ref. ANSI X3.172.)

certificate of compliance: A document certified by competent authority that the supplied goods or
service meets the required specifications.

NOTE This is also called a Certificate of Conformance or Certificate of Conformity.

CFF: See “cumulative fraction failing”.

c'D: See “conductivity-connected charge-coupled device”.

change of junction temperature (AT;): The difference between two steady-state values of the
temperature of that same junction.

change, (product or process): An alteration to the product or process, which may be a major
change or a minor change.

NOTE 1 A major change is a change that may affect the form, fit, or function of the product or adversely
affect the quality or reliability of the product.

NOTE 2 A minor change is a change that does not affect the form, fit, function, quality, or reliability of the
product.

channel: (1) A thin semiconductor layer, between the source region and the drain region, in which
the current is controlled by the gate potential.

(2) A region of semiconductor material in which current flow is influenced by a transverse electrical
field.

NOTE 1 A channel may physically be an inversion layer, a diffused layer, or bulk material.

NOTE 2 The type of channel, i.e., p-channel or n-channel, is determined by the type of majority carrier
during conduction.
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channel: Both a set of physically discrete connections within the Wide 1/0O interface and a logically
discrete, independently controlled partition of the Wide 1/O interface.

NOTE The Wide I/O interface supports four physical and four logical channels. Each physical channel
contains all the control, data, and clock signals necessary to independently control each of the four logical
channels in the Wide 1/0O interface. Aside from a few global configuration options, each logical channel has its
own set of mode registers, can have different DRAM pages open, can be independently clocked, and can even
be in different power states. The physical channel also contains power and ground signals, but all power and
ground signals on all physical channels must be at their appropriate levels for any portion of the Wide 1/O
device to operate correctly. The physical channel also contains a reset signal, but the Wide 1/O interface defines
reset to be per slice rather than per channel.

channeled gate array: A gate array configuration that contains a predetermined and dedicated area
for logic interconnection.

channel length (Lges): The MOSFET channel length by design.

channelless gate array: A gate array configuration that contains no predetermined and dedicated
area for logic interconnection.

channel region (1) (of an IGFET): A control region through which the principal current passes
and in which the concentration of principal-current charge carriers is determined by voltage applied
to a gate, the principal current being the result of an applied drift field.

NOTE This definition applies for the actual operating mode of the device regardless of the name of any
associated terminal.

(2) (of a JFET): A control region through which the principal-current charge carriers pass and
whose cross-section is determined by the voltage applied to a gate, the principal current being the
result of an applied drift field.

NOTE This definition applies for the actual operating mode of the device regardless of the name of any
associated terminal.

channel width (Wges): The MOSFET channel width by design.

characteristic: (1) A distinguishing feature of a process or its output on which variables or
attributes data can be collected.

(2) An inherent and measurable property of a device. (Ref. IEC 134.)

NOTE Such a property may be electrical, mechanical, thermal, hydraulic, electromagnetic, or nuclear and
may be expressed as a value for stated or recognized conditions.

(3) A set of related values, usually shown in graphical form. (Ref. IEC 134.)

characteristic life (for the Weibull distribution)(y): The time at which F(t) equals
(1-e1) (=63.2%).

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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characteristic, (static) (1) (of a bidirectional diode thyristor): A function, usually represented
graphically, relating the thyristor voltage to the thyristor current for a specified virtual junction
temperature, under conditions of internal electrical and thermal equilibrium.

NOTE The word “static” is usually omitted except when a distinction between static and dynamic
characteristics is necessary.

(2) (of a unidirectional diode thyristor): A function, usually represented graphically, relating the
anode voltage to the anode current for a specified virtual junction temperature, under conditions of
internal electrical and thermal equilibrium.

NOTE The word “static” is usually omitted except when a distinction between static and dynamic
characteristics is necessary.

characterization: A description of the characteristics of a product or process by mathematical
modeling, design of experiments, or statistical data evaluation.

NOTE Methods of statistical data evaluation are described in JESD557 and JEP132.

charge-coupled device (CCD): A charge-transfer device that stores charge in potential wells and
transfers this charge almost completely as a packet by translating the position of the potential wells.

charge-coupled image sensor: A charge-coupled device in which an optical image is converted
into packets of charge that can be transferred as the electrical analog of the image.

charged-device model (CDM): A specified circuit characterizing an electrostatic discharge (ESD)
event that occurs when a device acquires charge through some triboelectric (frictional) or
electrostatic induction processes and then abruptly touches a grounded object or surface.

charged device model electrostatic discharge (CDM-ESD): An electrostatic discharge (ESD)
using the charged device model (CDM) to simulate the actual discharge event that occurs when a
charged device is quickly discharged to another object at a lower electrostatic potential through a
single pin or terminal.

charged device model (CDM) electrostatic discharge (ESD) tester: Equipment that simulates
the device level CDM ESD event using the non-socketed test method.

charge-handling capacity; full-well capacity: The maximum amount of charge that can be stored
in a potential well and transferred without overflow into adjacent wells.

charge packet: The portion of the total charge that is transferred from one position to the next
position.

charge pump: (1) A dc-to-dc converter in which a capacitor is charged from a voltage source and
then electrically reconnected in series with that source to make available a voltage greater than that
of the source.

NOTE This type of dc-to-dc converter is sometimes called a voltage doubler or, when several stages are
cascaded, a voltage multiplier.

(2) A dc-to-dc converter in which a capacitor is charged from a voltage source and then electrically
reconnected to make available a voltage whose polarity is opposite to that of the source.

charge-regeneration stage (of a digital circuit): A region of a charge-transfer device that is used
to refresh stored digital information.
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charge-transfer device (CTD): A device in which operation depends on the movement of discrete
packets of charge along or beneath the semiconductor surface or through the interconnections on the
semiconductor surface.

charge-transfer efficiency (CTE) (77): The fraction of the signal charge that is transferred from
one storage region to the next storage region.

charge-transfer inefficiency (CTI) (&); incomplete charge-transfer coefficient: The fraction of
the signal charge that fails to be transferred from one storage region to the next storage region.

charge-transfer loss (6): The fractional loss of signal charge that occurs when a charge packet is
transferred from one storage region to the next storage region and that packet is preceded by one or
more packets of zero charge.

NOTE The loss of charge is that charge necessary to replenish all interface states or bulk traps that have
emptied since the last passage of charge through the device. It is not charge that is left behind as it is in the case
of charge-transfer inefficiency.

charge-transfer time (of a charge-transfer device): The time required to move a specified
fraction of a charge packet from one storage region to the next.

chip (1) (semiconductor): A separated part of a wafer (or, in some cases, a whole wafer) intended
to perform a function or functions in a device.

(2) (in a package): An area along an edge or corner where some material has broken off.
chip attach(ment): See “die bond”.

chip, beam-lead: A chip employing electrical terminations in the form of tabs extending beyond
the edge of the chip for direct bonding to a mounting substrate.

chip carrier: A package whose chip cavity or mounting area occupies a major fraction of the
package area and whose terminals consist of metal pad surfaces (on leadless versions) or leads
formed around the sides and under the package or out from the package (on leaded versions).

NOTE The term “chip carrier” has been replaced by “quad flatpack™ (for terminals on three or four sides) and
“small-outline package” (for terminals on one or two sides).

chip enable (E): The input that, when true, permits active operation including the input and/or
output of data and, when false, prevents active operation and causes the memory to be in a reduced
power standby mode with the outputs floating.

chip-enable input: A control input that, when active, permits operation of the integrated circuit
and, when inactive, causes the integrated circuit to be in a reduced-power standby mode.
(Ref. IEC 748-2.)

NOTE A chip-enable input is a clock or strobe input that significantly affects the power dissipation of the
integrated circuit. For example, it may be the cycle control input of a dynamic memory or a power-reduction
input of a static memory.

chip, face-down: A chip whose electrical terminations are on the side that is intended to be
attached to the mounting substrate.

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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chip, face-up: A chip whose electrical terminations are on the side opposite the one that is intended
to be attached to the mounting substrate.

chip, flip: A chip with bump contacts spaced around the device and intended for face-down
mounting.

chip-out (1) (in a package): An area where a crack has allowed a portion of the insulator to break
away, leaving a void in the insulator at the metal interface.

(2) (in a wafer or die): A visual anomaly that is a pit resulting from the removal of a volume of
material by mechanical impact.

chip-package interaction (CPI): (1) The interaction between the semiconductor package stresses
and the semiconductor device.

NOTE Package stresses are caused by thermal, mechanical, or chemical mechanisms.

(2) For the purpose of JEP158, the interaction between stresses induced by the semiconductor
package and the semiconductor chip whether alone or within the semiconductor 3-D chip stack.

chip-scale package: A package whose area is generally no greater than 120% of the area of the
semiconductor device it contains.

chip select [S(n)(x)]: The input(s) that, when any one is false, causes the device to be disabled
without any significant change in the power consumption. When deselected, the outputs go to the
inactive state (floating, Z) for MOS and TTL devices and low (L) for ECL devices, and the device
becomes insensitive to a write command. In devices where data bit groupings have independent
control, an additional suffix “x” is applied. “x” takes the value of “a”, “b”, “c”, etc.

chip-select input: A control input that, when active, permits operation of the integrated circuit and,
when inactive, prevents input or output of data to or from the integrated circuit. (Ref. IEC 748-2.)

chip stack: A group of interconnected silicon chips stacked vertically to make a 3-D structure.
chip-to-chip interconnect; level D interconnect: The structure that connects one chip in a 3-D
stack to another chip in that 3-D stack.

NOTE Examples of this structure include, but are not limited to, solder bumps and copper pads
chip-to-substrate-interconnect; level 1 (L1) interconnect: The structure that connects a chipto a
substrate.

NOTE 1 Examples of this structure include, but are not limited to, solder bumps and copper columns.
NOTE 2 Level 1 (L1) interconnect is not associated with JP001 Foundry Level 1 Qualification (L1).
circuit element: Any constituent part of a circuit that contributes directly to its operation and
performs a definable function.

NOTE 1 Examples include transistors, resistors, capacitors, inductors, and interconnections.
NOTE 2 The definition in JESD12-1B excludes interconnections.
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circuit element, active: A circuit element that contributes qualities to a circuit function other than
those contributed by a passive circuit element, e.g., rectification, switching, gain, or conversion of
energy from one form to another.

NOTE 1 Examples include diodes, transistors, active integrated circuits, and light-sensing or light-emitting
devices.

NOTE 2 Active physical circuit elements may also be used to act as passive physical circuit elements, e.g., to
provide resistance and/or capacitance to a circuit function.

circuit element, parasitic: A circuit element that is an unavoidable adjunct of one or more other
circuit elements.

circuit element, passive: A circuit element primarily contributing resistance, capacitance,
inductance, ohmic interconnection, or a combination of these to a circuit function.

NOTE Examples include resistors, capacitors, inductors, passive filters, and interconnections.

circuit initialization: A sequence of stimuli that set internal nodes of a circuit to a predictable
state.

circulating bias charge: Synonym for “bias charge”.
CISC: See “complex-instruction-set computer”.

CK: See “input and output clock”.

CKE: See “clock enable”.

CKE power-down mode: A registering clock driver (RCD) mode in which all input buffers are
disabled except for CK_t/CK_c, DCKEN, DRST_n, and sometimes DODTn and ERROR_IN_n.

NOTE See JESD82-31 (DDR4RCDO02).
CL: See “clear (CL)”.

clamped package: A package for high-current devices, in the form of a cylinder with a flat,
circular high-current terminal on each end that is intended to be clamped between two bus bars
acting as heat sinks.

class: A categorization of similar characteristics for the purpose of reporting ppm nonconforming.
Examples of classes include functional (ppm1), electrical (ppm2), visual/mechanical (ppm3), and
hermetic (ppm4).

classification temperature: The maximum body temperature at which the component
manufacturer guarantees the component moisture sensitivity level as noted on the caution and/or bar
code label per J-STD-033.

clause (of a standard or other publication): The basic numbered component in the subdivision of
the text. (Ref. IM7, 5.2.3)
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clear: To preset a storage or memory device to a prescribed state, usually that denoting zero.

(Ref. IEEE Std 100.)

NOTE In the field of nonvolatile memories, “clear” conventionally means to set the outputs of the memory to
the high logic level.

clear (CL): An input that, when true, causes all cells in the memory array to be cleared to their
zero state.

clear algorithm (for a flash EEPROM): The timed sequence of signals necessary to clear the
memory.

clearance distance: The shortest external distance measured through air from the anode terminal to
the cathode terminal of a rectifier diode, or from the anode terminal to the cathode or gate terminal
of a thyristor.

clear disturb: The corruption of data in one location caused by the clearing of data at another
location.

clock cycle: The time period, generally derived from an oscillator, that is used for sequencing data
flow and synchronizing one or more functions. (Ref. IEC 824.)

clock distribution network: The structure by which clock signals are distributed within a device.

clock driver: A driver intended for use with clock signals.

clock enable (CKE): In certain synchronous memory devices, a logic level input that enables the
clock input and allows it to fulfill its defined function.

clock frequency, maximum (f.ax): The highest frequency at which a clock input of an integrated
circuit can be driven while maintaining proper operation.

clock skew: The difference in the arrival times of a common clock edge at any two circuit
elements.

clock-stopped power-down mode: A registering clock driver (RCD) mode in which all input
buffers are disabled except for CK_t/CK _c.

NOTE See JESD82-31 (DDR4RCDO02).

cloned non-supply (1/0) pin: Any of a set of input, output, or bidirectional pins using the same
1/0 cell and electrical schematic and sharing the same associated supply pin group(s) including ESD
power clamp(s).

C-mode: See “acoustic data, C-mode”.

CMOS-and-DMOS (C/DMOS) technology: A technology for combining complementary metal-
oxide-semiconductor (CMOS) field-effect devices and double-diffused metal-oxide-semiconductor
(DMOS) field-effect transistors in a single-chip integrated circuit.

coaxial package: A transistor package designed to mount directly into coaxial lines.
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cold plate: A heat absorber usually operating at some known or fixed temperature.

collected charge: The charge collected at a particular device node during and immediately after the
passage of a particle.

NOTE 1 This amount of charge is determined by measurement immediately after the passage of a particle.

NOTE 2 The amount of collected charge is dependent on the geometry and doping of the node, the particle
mass, energy, and trajectory, and the density and type of material in the volume penetrated by the incident
radiation.

collecting junction: A semiconductor junction in an operating condition in which the net flow of
charge carriers of each type across the junction is in the direction from the region where they are
minority carriers to the region where they are majority carriers, i.e., in the direction of the force
resulting from the internal electric field.

collection region (within a semiconductor device): A functional region that receives the principal
current leaving the control region.

collector (nonspecific): The overall combination of collector transition region, collector region,
collector terminal, and the interface between them.

NOTE This term should be used in this manner only when no confusion is likely to occur.

collector-base time constant (r,'C.): The product of the intrinsic base resistance and collector
capacitance under specified small-signal conditions.

collector-base voltage, emitter open (Vcgo): The voltage between the collector and base terminals
when the emitter terminal is open-circuited.

collector cutoff current, base open (lceo):

collector cutoff current, base short-circuited to emitter (Icgs):

collector cutoff current, circuit between base and emitter (Icex):

collector cutoff current, resistance between base and emitter (Icggr):

collector cutoff current, voltage between base and emitter (Icgy):

The dc current into the collector terminal when it is biased in the reverse direction* with respect to
the emitter terminal, and the base terminal is, respectively,

— open-circuited.

— short-circuited to the emitter terminal.

— returned to the emitter terminal through a specified circuit.

— returned to the emitter terminal through a specified resistance.
— returned to the emitter terminal through a specified voltage.

*For these parameters, the collector terminal is considered to be biased in the reverse direction when it is made
positive for npn transistors or negative for pnp transistors with respect to the emitter terminal.

collector cutoff current, emitter open (Icgo): The dc current into the collector terminal when it is
biased in the reverse direction with respect to the base terminal and the emitter terminal is open-
circuited.

collector-emitter saturation voltage: See “saturation voltage, collector-emitter”.

collector junction (of a thyristor): The junction across which the polarity of the voltage reverses
when switching occurs. (Ref. EIA-397.)

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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collector region, functional: A collection region that acquires principal-current charge carriers
from a controlling base region through an associated collecting junction.

NOTE This definition applies for the actual operating mode of the device regardless of the name of any
associated terminal. In the normal operating mode, this functional region is located in the collector region; in
the inverse operating mode, it is located in the emitter region.

collector region, physical: (1) A region through which a primary flow of charge carriers leaves the
base. (Ref. 60 IRE 28.51.)

(2) The physical region that is designed by the manufacturer to contain the collection region in the
normal operating mode and, in a simple discrete transistor, is externally accessible by the designated
collector terminal.

collector terminal (C, ¢): The specified externally available point of connection to the collector
region.

color temperature: The temperature of a blackbody having the same visible color as that of a
given non-blackbody radiator.

column (in a nonvolatile memory array): A series of memory cells whose sources and/or drains
are connected via a bit line.

NOTE 1 Depending on the nonvolatile memory array, the bit line is accessed via the column select transistor,
the column address decoder, or other decoding scheme.

NOTE 2 In a nonvolatile memory device, a column decoder accesses a bit (x1), byte (x8), word (x16), or
Dword (x32) either individually or within a page.

NOTE 3 Inatypical schematic of a memory array, the column is in the vertical direction.

column address (CA): In an address-multiplexed DRAM, the address field that is captured by the
column enable clock, CAS. When the column address numbering is significant for device operation,
the addresses are numbered beginning with 0.

column enable (CAS; CE): An enable signal that on some dynamic RAMs actuates only the
column-oriented internal circuits and the data input/output circuits. Most devices normally require
the RAS signal to be present for the CAS signal to be effective. In some newer designs, however,
special sequences of the RAS and CAS signals are used to actuate certain special device control
functions. For devices that have one CAS per output, the CASs are numbered beginning with 0. For
two-byte devices that have one CAS per byte, the CASs are designated LCAS and UCAS. LCAS
affects DQO-DQ7, and UCAS affects DQ8-DQ15. For devices that have more than two bytes and
one CAS per byte and for all modules that have one CAS per byte, the CASs are numbered
beginning with 0. CASO affects DQ0-DQ7, CAS1 affects DQ8-DQ15, CAS2 affects DQ16-DQ23,
and CAS3 affects DQ24-DQ31.

combinational fault: A functional fault that is not affected by the sequence of the input stimuli.

combinational logic function: A logic function in which there exists one and only one resulting
combination of states of the outputs for each possible combination of input states.
(Ref. ANSI/IEEE Std 91.)

NOTE The words “combinative” and “combinatorial” have also been used in place of combinational.

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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commercial and industrial parts: Parts produced for a commercial and/or industrial use and
normally manufactured to conform to a manufacturing organization’s specification or data sheet.
NOTE Italics identify terms defined in JESD243.

common cause: A source of natural variation that affects all the individual values of the process
output being studied.

NOTE In control chart analysis common causes appear as part of the random process variation.

common-mode input voltage (V\c): The average of the voltages at two input terminals of a circuit.

common-mode input voltage range (V,cr): The range of common-mode input voltage that, if
exceeded, will cause the total harmonic distortion of the output signal resulting from the common-
mode input to exceed a specified maximum value.

common-mode output voltage (Voc): (1) The average of the voltages at two output terminals of a
circuit.

(2) The ac voltage between two output terminals (or the output terminals and ground for circuits
with one output) when ac signals of identical phase and amplitude are applied to the input terminals.

common-mode rejection ratio (kcyr of CMRR): The ratio of the differential voltage
amplification to the common-mode voltage amplification.

common-mode voltage: The average voltage level of the two signals on a differential line.

common-source small-signal (forward transfer, input, output, reverse transfer) conductance
(9ts Gis» Uos: Ors):  The real part of the corresponding common-source small-signal admittance Yy, Vis,

Yos: OF Yrs.

NOTE Symbols in the forms of gyx and Yyx(reary are equivalent.

common-source small-signal short-circuit forward transfer admittance (ys): The ac rms drain
current divided by the ac rms gate-source voltage with the drain-source voltage held constant.

NOTE The fact that the drain-source voltage is held constant implies that the drain terminal is ac short-
circuited to the source terminal.

common-source small-signal short-circuit input admittance (y;s): The ac rms gate current
divided by the ac rms gate-source voltage with the drain-source voltage held constant.

NOTE The fact that the drain-source voltage is held constant implies that the drain terminal is ac short-
circuited to the source terminal.

common-source small-signal short-circuit output admittance (yos): The ac rms drain current
divided by the ac rms drain-source voltage with the gate-source voltage held constant.

NOTE The fact that the gate-source voltage is held constant implies that the gate terminal is ac short-
circuited to the source terminal.

common-source small-signal short-circuit reverse transfer admittance (y,s): The ac rms gate
current divided by the ac rms drain-source voltage with the gate-source voltage held constant.

NOTE The fact that the gate-source voltage is held constant implies that the gate terminal is ac short-
circuited to the source terminal.

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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commutation: The transfer of unidirectional current between rectifier circuit elements that conduct
in succession.

companding DAC: A digital-to-analog converter whose transfer function complies with a
compression or expansion law.

NOTE 1 The corresponding analog-to-digital coverter normally consists of such a companding DAC and
additional external circuitry.

NOTE 2 The compression or expansion law is usually a logarithmic function, e.g., A-law or p-law.

comparator, differential voltage: A device that compares an input voltage with a reference
voltage and indicates which is greater by means of a digital output.

comparison unit (CU): (1) The change in a temperature-sensitive parameter divided by the
change in a dependent heating-condition parameter.

(2) For an integrated circuit, the change in temperature-sensing diode forward junction voltage
under measurement conditions divided by the change in heating current, AVg/Aly. This allows for
thermal comparison of one device to another when the heating voltage remains constant.

complementary integrated circuit technology: The technology, as applied to integrated circuits,
whereby active elements of both polarities are fabricated as single-chip elements on or within the
same substrate.

NOTE For example, a complementary bipolar semiconductor integrated circuit is one that employs both npn
and pnp bipolar transistors in the same semiconductor substrate, and a complementary MOS integrated circuit
is one that employs both n-channel and p-channel field-effect transistors in the same semiconductor substrate.

complementary metal-oxide semiconductor (CMOS) technology: A technology for combining
p-channel and n-channel metal-oxide-semiconductor field-effect transistors in a single-chip
integrated circuit.

complete data: All available data from all units in the stress test, including those in the failure set.

complex-instruction-set computer (CISC): A microcomputer or microprocessor that performs
multiple tasks per complex instruction, usually requiring multiple clock cycles.

compliance: (1) (general): Conformity in fulfilling official requirements.

(2) (of test equipment): The maximum current- or voltage-forcing capability of the test equipment.

compliance, current (of a digital-to-analog converter) (Alop)): The permissible range of output
current within which the specifications are valid.

compliance, voltage (of a digital-to-analog converter) (AVq(op)): The permissible range of output
voltage within which the specifications are valid.
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component: (1) A constituent part.

NOTE 1 Examples include source and drain regions as components of transistors, lead frames and dice as
components of packaged integrated circuits, resistors and integrated circuits as components of printed circuit
boards, motherboards as components of computers, LCD screens as components of monitors, ac and dc
components of complex waveforms, and loops and algorithms as components of software programs.

NOTE 2 Unless the context identifies the thing of which a component is a part, a descriptive prepositional
phrase identifying the thing should follow the word “component”.

NOTE 3 The classification of an item as a device or as a component depends upon the intention of the owner
at the time of classification.

(2) An individual part such as a connector, capacitor, integrated circuit, socket, multichip module,
hybrid circuit, etc.

component (of a hybrid integrated circuit): A part that is mounted within the package and that
contributes to the composition of the circuit.

NOTE For electronic components, a distinction is made between integrated components and discrete

components.

component, active (of a hybrid integrated circuit): A component in which at least one circuit
element is an active circuit element.

component board-level test: A test conducted on a simplified test board that contains only one
type of component, although multiple samples of the same component may be present.
NOTE This board need not be similar to the final system board.

component, discrete (of a hybrid integrated circuit): A discrete device that serves as a
component of a hybrid integrated circuit.

component failure: A condition in which a tested component does not meet one or more specified
static or dynamic data sheet parameters.

component, integrated (of a hybrid integrated circuit): An integrated circuit, completed or
partially completed, that serves as a component of a hybrid integrated circuit.

component, passive (of a hybrid integrated circuit): A component in which all circuit elements
are passive.

component problem: Any problem related to the supplier's component that causes failure during,
or interruption to, the customer's production flow or failures of their products in the final
application, e.g.,

a) administrative problems (wrong product, wrong quantity, packing/materials, orientation, date
code, paperwork, shipping damage, shipping error, labeling, etc.),

b) electrical problems (functional, parametric, timing, continuity, programming, etc.), and

¢) visual/mechanical problems (marking, leads, package body, solderability, contamination, etc.).

component, (semiconductor): A packaged semiconductor device.
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concave warpage: Negative (-) warpage resulting in the package corners being farther from the
contact plane than the center of the bottom surface of the package substrate.

concentric: Having a common center point.

conducting [conduction] period (of a rectifier circuit element): The part of an alternating-
voltage cycle during which the current flows in the forward direction.

NOTE The forward period is not necessarily the same as the conducting period because of circuit parameters
and semiconductor rectifier diode characteristics.

conductive material: A material that has a surface or volume resistance less than 1 x 10* ohms.
NOTE A conductive material is not necessarily antistatic.

conductivity-connected charge-coupled device (C'D): A charge-coupled device that uses doped

regions between the potential wells and hence becomes a hybrid between the charge-coupled device
and a bucket-brigade device.

confidence interval: An interval of the form (A, B) where A and B are the confidence limits
calculated from sample statistics such that P(A < q < B) = 1 — a (where « is the probability of error)
is a confidence interval.

NOTE With repeated sampling, at least 100(1 — )% of the similarly constructed intervals will contain the
true population parameter 6.

configure: Synonym for “program”.

congener: A member of the same kind, class, or group of compounds with similar structures and
similar chemical properties.

connection, electrical (within a semiconductor device): An electrically conducting element that
functions as a pathway between other elements, including terminals, and whose primary purpose is
to conduct electric current in a confined manner.

NOTE The connection may either consist of a separate conductive entity such as a wire or metallic film or be
an integral part of the body.

connector package: A package that physically and electrically joins or separates two
component/PCB/interconnect structures, transferring electrical signals or current.

connect (state): A state in a switch device characterized by a minimal series impedance of the
designated electrical path.
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constant-current threshold voltage (Vr(ci)): The gate-source voltage at which the drain current is
equal to a constant current, appropriate for a given technology, times the ratio of gate width (W) to

gate length (L). Vr(ci) can be calculated using
Vr(ei) = Ves (@t Ip = lpp WIL)
where W and L are the gate width and gate length as printed on the wafer.
NOTE Ipqis selected for a given technology such that V() is in the subthreshold region of the device. For

N-MOSFET devices, JESD28-A suggests 0.1 uA; for P-MOSFET devices, JESD60 suggests —0.025 pA.

constant-current threshold voltage (Vr(;): The threshold voltage at a constant current.
contact, bump; ball contact; raised pad; pedestal: (1) A contacting pad that rises substantially
above the surface level of the chip.

(2) A raised pad on the substrate that contacts a flat land area of the chip.

contact plane: A plane parallel to the reference plane passing through the lowest contact point on
the package substrate.

containment: Interim action(s) taken to minimize the effects of component problems on customers
until corrective actions are implemented.

content-addressable memory (CAM): A memory that responds with all the data in a storage zone
if a portion of that data matches the data used for addressing the memory. (Ref. IEC 748-2.)

continuous improvement: The methodology whereby quality improvement tools (e.g., statistical
process control (SPC), Ishikawa diagram, design of experiments (DOE), etc.) are applied to a
process to improve measurable attributes (e.g., repeatability, efficiency, predictability, etc.).

contrast (of a mark on a device): The difference in luminance (“brightness”) between the mark
and the surrounding device surface.

NOTE Contrast is typically quantified by comparison of minimum and maximum reflectance values
control: A corrective action process based on feedback.
control bus: A bus carrying the signals that regulate system operations. (Ref. ANSI X3.172.)

control-charge region (within a semiconductor device): A functional region that contains the
controlling charge and that may or may not be the path for the principal current.

control chart: A graphic representation of a process characteristic showing plotted values of some
statistic gathered from that characteristic, a central line and one or two statistically derived control
limits.

NOTE Two basic uses are to determine whether a process has been operating in statistical control and to aid
in maintaining statistical control.

control current: Current at the control terminals.

controllability: The ability of a node to be established at specific logic state(s) by applying stimuli
to the circuit’s externally accessible node(s).
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controlled edge: The output signal edge that is locked to the phase-locked loop (PLL) trigger
reference.

controlled SPCM: A semiconductor power-control module (thyristor SPCM, transistor SPCM,
thyristor-diode SPCM, or transistor-diode SPCM) with internal control-signal processing circuitry
that may have provisions for external adjustment.

control limits: The maximum allowable variation of a process characteristic due to common
causes alone.

NOTE 1 Variation beyond a control limit may be evidence that special causes are affecting the process.
NOTE 2 Control limits are calculated from process data and are usually represented as a line (or lines) on a
control chart. They are not to be confused with engineering specification limits.

control loop: A corrective action system based on a feedback procedure.

control region (within a semiconductor device): A functional region through which the principal-
current charge carriers flow and are controlled in the manner for which the device is intended.

control terminals: The terminals to which the external control signal is applied.
control voltage: The voltage at the control terminals.
convection oven: A controlled-temperature chamber in which the heat is transferred by air flow,

rather than by conduction or radiation.

NOTE The chamber must be capable of maintaining specified temperatures over the entire
working area.

conversion code (1) (of an analog-to-digital converter): The set of correlations between each of
the fractional parts of the total analog input range and the corresponding digital output codes.

NOTE Examples of analog-to-digital converter output code formats are straight binary, 2s complement, and
binary-coded decimal.

(2) (of a digital-to-analog converter): The set of correlations between each of the digital input
codes and the corresponding analog output values.

conversion efficiency (1) (of a photon-emitting device): The maximum available luminous or
radiant flux output divided by the total input power.

(2) (of a photovoltaic diode): The maximum available power output resulting from photovoltaic
operation divided by the total incident radiant flux.

conversion loss (of a mixer, mixer diode, or harmonic generator) (L¢c): The ratio of available
input power at a single frequency to the available signal-output power, not including intrinsic mixer
noise or power converted from other than the signal-input frequency.

NOTE Delivered signal-output power may be used, in which case the loss is referred to as “conversion
insertion loss”.
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conversion rate (of an externally controlled analog-to-digital converter) (f.): The number of
conversions per unit time.

NOTE 1 The maximum conversion rate should be specified for full resolution.

NOTE 2 The conversion rate is usually expressed as the number of conversions per second.

NOTE 3 Because of settling or recovery time, the maximum specified conversion rate is smaller than the
reciprocal of the worst-case conversion time.

conversion time (of an analog-to-digital converter) (t.): The time elapsed between the command
to perform a conversion and the appearance at the converter output of the complete digital
representation of the analog value.

convex warpage: Positive (+) warpage resulting in the package corners being closer to the contact
plane than the center of the bottom surface of the package substrate.

cool-down time: The period of time between successive applications of trigger pulses, or the
period of time between the removal of the V), Voltage and the application of the next trigger
pulse.

coplanarity: The condition where an interrupted surface, or two or more surfaces, have all their
elements in one plane. The tolerance zone is established by two parallel planes between which all
elements of the interrupted surface must lie. This is analogous to the flatness requirement for a
continuous surface.

NOTE See also “deviation from coplanarity”.
coplanarity, deviation from: See “deviation from coplanarity”.
copolymer: A polymer derived from more than one species of monomer. (IUPAC definition)

coprocessor: A processing unit that extends the capabilities of its main processor, directly accesses
the memory of that processor, and does not operate autonomously. (Ref. IEC 824.)

core-limited integrated circuit: An integrated circuit whose chip size is determined by the gate
core area required for the functional implementation.

corrective action: Actions taken to eliminate the root cause(s) of an existing nonconformity or
other undesirable situation.

corrective action request: A formal request from a customer to a supplier requiring an
investigation into the root cause of a specific problem and the steps taken to prevent recurrence.

corrosion: The breaking down or destruction of a material, especially a metal, through a chemical
reaction.

NOTE The most common form of corrosion is rusting, which occurs when iron combines with oxygen and
water.
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countable failure: A failure due to an inherent defect in an electronic device during early-life-
failure (ELF) stress tests.

NOTE Failures due to electrical overstress (EOS), electrostatic discharge (ESD), mechanical damage, etc.,
are not counted, but the failing devices are considered to have completed testing through the last successful
readout when computing device-hours.

counterfeit part: An unlawful or unauthorized reproduction, substitution, or alteration that has
been knowingly mismarked, misidentified, or otherwise misrepresented to be an authentic,
unmodified electronic part from the original manufacturer or a source with the express written
authority of the original manufacturer or current design activity, including an authorized
aftermarket manufacturer.

NOTE 1 Unlawful or unauthorized substitution includes used electronic parts represented as new or the false
identification of grade, serial number, lot number, date code, or performance characteristics.

NOTE 2 Included within this definition is a part bearing the manufacturing organization’s trademark that the
manufacturing organization did not put on the market for sale or use.

NOTE 3 Italics identify terms defined in JESD243.

coupled non-supply terminal pair; coupled non-supply pin pair: Two terminals, such as
differential amplifier inputs or low-voltage differential signaling (LVDS) terminals, that have
between them an intended direct current path, such as a pass gate or resistor.

NOTE These pairs include analog and digital differential pairs and other special function pairs (e.g., D+/D-,
XTALIin/XTALout, RFin/RFout, TXP/TxN, RxP/RxN, CCP_DP/CCN_DN, etc.).

cover (of a package): A lid that is hermetically sealed to a package by a process such as soldering,
seam-sealing, projection welding, etc.

CPI: See “chip package interaction”.

Cpk: See “process capability index”.
CPU: See “central processing unit”.
CR: Cosmic ray

crack (1) (in a wafer or die): A fracture within the bulk material.
(2) (in a package): A line of fracture without complete separation.

(3) (within a bulk material): A separation.

crack, circumferential (in a package): A crack that appears on the surface of an insulator and
follows the shape of the package hole.

crack failure mode: See “Mode I [II] [II1] (crack failure mode)”.

crack, meniscus (in a package): A crack confined to the meniscus area of the seal above the
average low point of the insulator.

crack, radial (in a package): A crack that appears on the surface of the insulator and either starts
at the package and extends towards the lead or starts at the lead and extends towards the package
beyond the average low point of the insulator.
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crazing: Multiple minute cracks that appear on the surface of the insulator.
creep: The tendency of a solid material to slowly and permanently deform under stress.

creepage distance: The shortest path measured over the external insulator surface, from the anode
terminal to the cathode terminal of a rectifier diode, or from the anode terminal to the cathode or
gate terminal of a thyristor.

critical area (of a wafer or die): An area for which the inspection criteria are more stringent.

NOTE The critical area should be stipulated by the appropriate drawing or specification.

critical charge (Q¢): The minimum amount of collected charge that will cause a device node to
change state.

critical failure mechanism: In semiconductor devices, any potential physical failure mechanism
that exhibits one or more of the following: intermittency (e.g., bond lifts), increasing failure rate
(e.g., electromigration), and inconsistent or unpredictable failure kinetics (e.g., stress-induced metal
voiding).

critical moisture limit: The maximum safe equilibrium moisture content for a specific
encapsulated device at reflow assembly or rework.

critical path: A signal path that determines the performance of a design.

critical (process) node: A node in the process flow whose output has a significant impact on the
process.

critical sealant (on a die or substrate): A polymeric material designed to completely or partially
cover, intimately adhere to, and protect critical electrical features such as metal wire-bonds, metal
leadframes, metal fan-outs on a substrate, or the die active faces and die edges.

crossover: A crossing where a portion of an interconnect pattern passes over a portion of another
interconnect pattern and is separated from it by a thin dielectric layer.

cross section (in SEE testing) (o): The number of events per unit fluence.

NOTE 1 If the depth of the sensitive volume is small compared to its lateral dimensions, the SEE cross
section (o) can be calculated as follows:

o= number of events / (fluence x cos 8)
where @is the angle of incidence of the ion.
NOTE 2 The recommended cross-section units are cm?/device.
crosstalk: Any phenomenon by which a signal transmitted on one circuit or channel of a
transmission system creates an undesired effect in another circuit or channel.

NOTE This phenomenon is usually caused by undesired capacitive, inductive, or conductive coupling from
one circuit, part of a circuit, or channel to another.
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crossunder: A crossing where a conductive path fabricated into the active substrate for the sole
purpose of interconnection passes under a portion of an interconnect pattern and is separated from
it by a thin dielectric layer.

CSSP: See “customer-specific standard product”.
CTD: See “charge-transfer device”.
CU: See “comparison unit”.

cumulative distribution function of the time-to-failure; cumulative mortality function [F(t)]:
The probability that a device will have failed by a specified time t;, or the fraction of units that have
failed by that time.

NOTE 1 The value of this function is given by the integral of f(t) fromt =0 to t = t; and is generally
expressed in percent (%) or in parts per million (ppm) for a defined early-life failure period. See “probability
density function of the time-to-failure” for f(t).

NOTE 2 The abbreviation CDF is often used; however, the symbol F(t) is preferred.

cumulative fraction failing (CFF): The total fraction failing based on the starting sample size over
a given time interval.

NOTE This value is generally expressed in percent (%) or in parts per million (ppm).

cumulative hazard function [H(t)]: The fraction of units that have failed referenced to the
survivors (not to the initial number of units).

NOTE The value of this function at a specified time t; is given by the integral of h(t) fromt=0tot=t;. See
“instantaneous failure rate; hazard rate” for h(t).

cumulative reliability function [R(t)]: The probability that a device will still be functional at a
specified time ty, or the fraction of units surviving to that time.

NOTE R(t) =1 - F(t). See “cumulative distribution function of the time-to-failure” for F(t).

current, dc [base terminal (Ig), collector terminal (Ic), emitter terminal (Ig)]: The value of the
dc current into the terminal indicated by the subscript.

current delay time (of a transistor) (tg;): The time interval during which an input pulse that is
switching the transistor from a nonconducting to a conducting state rises from 10% of its peak
amplitude and the collector current waveform rises to 10% of its on-state amplitude, ignoring spikes
caused by interaction with other components or parasitics, e.g., freewheeling-diode recovery current
and parasitic inductance.

current density at failure (Jg): The value of the last recorded current density in the narrowest
region of the test structure during the control cycle before the failure criterion, Rec, is satisfied.

current density, starting (Js): The current density in the narrowest region of the test structure at
the initial application of the forcing current for SWEAT stressing.
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current fall time (of a transistor) (t5;): The time interval during which the collector (or drain)
current changes from 90% to 10% of its peak on-state value, ignoring spikes caused by interaction
with other components or parasitics, e.g., freewheeling-diode recovery current and parasitic
inductance.

current, instantaneous total value [base terminal (ig), collector terminal (ic), emitter terminal
(ig)] terminal (ig)]: The instantaneous total value of alternating current into the terminal indicated
by the subscript.

current-limit sense voltage (of a voltage regulator): The current-sense voltage at which current
limiting occurs.

current-regulator diode: A diode that limits current to an essentially constant value over a
specified voltage range.

Graphic symbol (ref. IEEE Std 315):
anode—@: cathode
envelope optional

current return path: The configuration of conductors, in series with the lead under test, that
closes the current loop needed to perform inductance measurements.

current rise time (of a transistor) (ty;): The time interval during which the collector (or drain)
current changes from 10% to 90% of its peak off-state value, ignoring spikes caused by interaction
with other components or parasitics, e.g., freewheeling-diode recovery current and parasitic
inductance.

current, rms value of alternating component [base terminal (lp), collector terminal (l¢),

emitter terminal (l¢)]: The root-mean-square value of alternating current into the terminal
indicated by the subscript.
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Ilustration of the proper use of symbols

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.
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current-sense voltage (of a voltage regulator): The voltage that is a function of the load current
and is normally used for control of the current-limiting circuitry.

current tail time (t): The time interval following current fall time during which the drain current
changes from 10% to 2% of its peak on-state value, ignoring spikes that are not charge-carrier
induced.

current turn-off time (tofr(j)): The sum of current turn-off delay time and current fall time, i.e.,
td(off)i * tfi-

current turn-on time (ton()): The sum of current turn-on delay time and current rise time, i.e.,
td(on)i *+ tri-

customer (1) (within the context of JESD243): An entity who obtains parts thru the authorized
chain of custody.

NOTE Italics identify terms defined in JESD243.
(2) (as related to product/process change notification): Any organization that

e has purchased the product from the supplier within the past two years and has a contract or
purchase agreement with Product/Process Change Notice (PCN) requirements,

e has requested (and the supplier has agreed to provide) PCN information, or

e isan approved supplier agent and has purchased the product within the past two years.

(3) (as related to product discontinuance notification): Any organization that

e has purchased the product from the supplier within the past two years and has a contract or
purchase agreement with product discontinuance notification requirements,

e has requested (and the supplier has agreed to provide) product discontinuance information, or

e isan approved supplier agent.

customer-processed device: A device that has been soldered to, or de-soldered from, a circuit
board or other mounting surface by the customer.

customer-specific standard product (CSSP): An integrated circuit developed and produced for a
single customer but for multiple applications or functions.

custom integrated circuit: An integrated circuit developed or produced to conform to unique
requirements.

NOTE The terms “full custom” and “semicustom” refer to layout methodologies. The choice of term is
subjective, depending on the interpretation of the ratio of unique layouts to standard macrocell layouts from a
library.

cusum chart: A statistical process control (SPC) chart in which cumulative deviation from a target
is plotted.

cutoff frequency: The frequency at which the voltage amplification is 3 dB below the voltage
amplification at a specified frequency.
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cycle: (1) A sequence of operations in which one set of events is completed.

(2) Any set of operations that is repeated regularly in the same sequence.

NOTE The operations may be subject to variations on each repetition. (Ref. ANSI X3.172.)

cycles to acquire PLL lock (n.): The number of input clock cycles required for a phase-locked
loop (PLL) to lock when operating in the guaranteed operating range with a stable input reference
clock frequency.

cycle time: The time interval between the start and the end of a cycle.

NOTE The cycle time is the actual time interval between two signal events and is determined by the system
in which the digital circuit operates. A minimum value is specified that is the shortest interval that must be
allowed for the digital circuit to perform a specified function (e.g., read, write, etc.) correctly.

cycle-to-cycle period jitter (tjicc)): The variation in cycle time of a signal between adjacent
cycles, over a random sample of adjacent cycle pairs.

cycling pool: The erase blocks used by a solid-state drive (SSD) during read, program, or erase
operations at a specific point in time.

NOTE The SSD may have additional erase blocks, besides those in the current cycling pool, that may be used

as spares or for other purposes. The cycling pool is typically larger than the user-accessible logical block
address count.

cylinder package: Synonym for “can package”.

D; d: See “drain terminal”.
DAC: See “digital-to-analog [D/A] converter”.
damage response: All irreversible changes caused by exposure to a reflow soldering profile.

dark condition: The condition attained when the electrical parameter under consideration
approaches a value that cannot be altered by further irradiation shielding.

dark current (Ip): The output current under dark conditions.

dark current spike: A variation of the dark current that exceeds some specified level above the
average value.
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Darlington transistor: A compound semiconductor device consisting of two transistors in which
the collectors are connected together and the emitter of the first transistor is connected to the base of
the second transistor.

NOTE 1 The two transistors connected in this manner may be regarded as a compound transistor with three
terminals.

NOTE 2 The circuit may include a biasing network.
NOTE 3 The presence of a terminal to provide direct access to the base of the second transistor is optional.
Graphic symbols (ref. IEEE Std 315):

NPN PNP

cdlector cdlector
base base

emitter emitter
NOTE In the graphic symbols, the envelope is optional if no element is shown connected to the envelope.

data bar polling: A method, used to determine whether the write operation in a memory is
complete, wherein the memory is put into the read mode after initiating the write mode; if writing is
complete, the outputs take on the addressed stored data, or if writing is not complete, the specified
output(s) take on the complement of the last bit(s) written.

NOTE If writing is not complete: (a) in older devices, normally all outputs take on the complement of the last
bits written; (b) in more modern byte-wide memories, only the most significant output takes on the
complement of the last bit written; (c) in word-wide memories, the most significant output of the least
significant byte, the most significant output of the entire word, or both of these outputs take on the complement
of the last bit written.

data bus: A bus used to communicate data internally and externally to and from processing units,
storage devices, or peripheral devices. (Adapted from ANSI X3.172.)

data change: An event in which at least one bit of data is caused to change.

NOTE This event may be used as a unit of endurance for erasable programmable read-only memories.

data cycle: A cycle in which each bit changes to its opposite state and back to its original state.
NOTE 1 These changes may occur for all bits in parallel or in series, e.g., by page, block, word, byte, or bit.

NOTE 2 This cycle may be used as a unit of endurance for erasable programmable read-only memories.

data error: A type of failure in which the drive fails to return correct data to the host.

NOTE One data error occurs if a read of a logical sector causes the drive to return an unrecoverable error
message or to return incorrect data. Data errors are counted as such even if they are transient.

data input [D(n)(x)]: Those inputs whose states represent the data that is to be written into the
selected address on a write cycle of an alterable memory device. When the numbering of the data
inputs is significant for device operation, the data inputs are numbered beginning with 0. In devices
where data bit groupings have independent control, an additional suffix “x” is applied. “x” takes the
values of a, b, c, etc.
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data input/output [DQ(n)(x)]: The pins that serve as data output(s) when in the read mode and as
data input(s) when in the write mode. When the device is not selected or enabled, the output(s) are
in a floating state. On devices having both serial and parallel access ports, these pins provide access
to the parallel RAM port data channels. The suffix (n) is a numeric value indicating the number
assignment of a particular pin with numbering starting at 0. In some situations the letter “U” or “L”
is used to indicate that the pins are assigned to the upper or lower byte of a two-byte data interface.
In devices where the standard supports an optional 9™ bit that may be used as a parity bit, the suffix
P may be used in lieu of a numeric value. In devices where data bit groupings have independent
control, an additional suffix “x” is applied. “x” takes the values of a, b, c, etc.

data matrix (symbol): A two-dimensional bar code matrix symbol.

data output [Q(n)(xX)]: The outputs whose states represent the data read from the selected cells.
When the device is not selected or enabled, the outputs are usually in a floating (Z, high-impedance)
state. When the numbering of the data outputs is significant for device operation, the data outputs
are numbered beginning with 0. In devices where data bit groupings have independent control, an
additional suffix “x” is applied. “x” takes the values of a, b, ¢, etc.

data pattern: The mix of 1s and Os in the memory and their physical or logical positions.

NOTE A device may be single-bit-per-cell (SBC), meaning that one physical memory cell stores a “0” or a
“17, or multiple-bits-per-cell (MBC), meaning that one cell stores typically two bits of data: “00”, “01”, <107,
or “11”. In some MBC memories, the two bits represent logically-adjacent bit-pairs in each byte of data. For
example, a byte containing binary data 10110001 would correspond to four physical cells with data 2301 in
base-four logic. In other MBC memories, the two bits may represent bits in entirely different address locations.
For an SBC memory a physical checkerboard pattern consists of alternating Os and 1s, with each 0 surrounded
by 1s on either side and above and below; a logical checkerboard pattern consists of data bytes AAH or 55H in
which each 0 is logically adjacent to 1s. In some qualifications only logical positions may be known.

data point: A value that is either observed or calculated.

data retention; retention: The ability of a nonvolatile cell (e.g., an EEPROM or SSD) to retain
data over time.

NOTE 1 The one-word term “retention” is usually used when context ensures that no confusion is likely;
otherwise, the full term “data retention” should be used.

NOTE 2 The term “data retention” may refer to the ability of a device to retain data in the unbiased state, but
the term will sometimes be used to include the ability to retain data under bias. The term “disturb” refers
unambiguously to the ability of an EEPROM cell to retain data over time under bias. For example, “read
disturb” refers to the ability of an EEPROM cell to retain data after being read a given number of times. A
detailed discussion of disturbs is beyond the scope of this document.

NOTE 3 Retention stressing consists of writing a data pattern into a device and then verifying that the pattern
is intact after a specified time at a specified temperature. There is no single data pattern that is worst-case for
all retention mechanisms, cell designs, or process architectures. There are generally some failure mechanisms
that primarily affect programmed cells and some that primarily affect erased cells, and there are also failure
mechanisms that depend on the data in adjacent cells.
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data retention failure; retention failure: A change of stored data by one bit or more detected
when the device is read according to applicable specifications after an extended period of time
following the previous write.

NOTE 1 The short term “retention failure” is usually used when context ensures that no confusion is likely;
otherwise, the full term “data retention failure” should be used.

NOTE 2 If an error-management method such as an error-correction-code is built into the device or specified
to be applied by the system, then failure is taken to occur only if the error is not properly managed by the
specified method.

NOTE 3 A number of distinct failure mechanisms are responsible for retention failures, and in general these
are accelerated in different ways by temperature and other adjustable qualification parameters. For example, in
floating-gate memories, failure may occur due to defects that allow charge to leak through the transfer
dielectric or by the detrapping of charge in the transfer dielectric; the former can be weakly accelerated or even
decelerated by high temperature, and the latter can be highly temperature accelerated (see JEP122). For these
reasons, retention may depend on temperature but it is not known a priori whether high temperature is worse
than low temperature, or vice-versa.

data-retention mode: A standby or battery mode of operation in which the integrity of stored data
is maintained although the supply voltage is below that specified for reading or writing.

data-retention supply current (of an SRAM offering a data-retention mode) (lccpr), loopr),
etc.): The supply current in the data-retention mode.

data-retention supply voltage (of an SRAM offering a data-retention mode) (Vccpr) Vooor):
etc.): The supply voltage in the data-retention mode.

data-retention time: Synonym for “retention time”.

data rewrite: An operation including one data cycle or at least one data change, in which data is
written into an array.

data-transfer/output-enable input [DT/OE(n), TRG(n)]: The input of a device having both
serial and parallel access ports that, depending on the state of one or more of the other control lines
of the device, either enables an internal data transfer between the serial and parallel port circuitry or
enables the data outputs of the parallel port.

datum: A theoretically exact point, axis, or plane that is established by tooling and is used in
conjunction with a datum feature. The location or geometric characteristics of features of a part are
established in relation to the datum.

datum feature: The physical portion of a part that, in conjunction with suitable tooling, establishes
the datum.

NOTE A centerline, by itself, cannot be a datum. It must be the centerline of a physical feature such as a hole

or boss, etc. In these cases, it is the diameter of the hole or the width of the boss that is designated as the datum.

The point of reference is the centerline of these physical features.
DC: See “diagnostic clock”.

dc controller: A circuit that produces, from a dc input, a dc output that is proportional to a control
input.

DC LED: An LED device designed to be driven by a constant, steady forward current.
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dc power dissipation (Pp): The total dc power supplied to a device less any power delivered from
the device to a load.

dc terminal: A terminal that is to be connected to a dc circuit.

dc test: A test during which only steady-state voltages and currents are applied to the device.

NOTE DC tests are generally used to determine input levels, output levels, or dissipation characteristics of
devices.

dc trigger point (on the gate characteristic of a thyristor): The point on the gate characteristic
Vis = f(Irg) at which, for continuously rising gate current or gate voltage, the thyristor switches
from the off state to the on state.

DDR: Double data rate.

dead-bug (orientation): The orientation of the package with the terminals facing up.

decade: The interval between two frequencies that have a ratio of 10 to 1.
NOTE The number of decades, D, between two frequencies, f1 and 2, is given by D = |log (f2/f1)|.

decoder: A matrix of logic elements that selects one or more output channels according to the
combination of input signals present. (Ref. ANSI/IEEE Std 100.)

defect density: The number of defects on a chip divided by its area.

defect, (physical): A physical anomaly that adversely affects function or performance.

degradation defect: A physical defect created by the natural changes in the properties of materials
over time that is manifested after some period of operation.
delamination: (1) The detachment of a sheet-like layer of material from a surface.

(2) A failure found during tensile pull of flip chip solder joints wherein the solder bump
interconnection metallization is at least partially removed from either the substrate or the die, with
the solder bump remaining continuous.

(3) An interfacial separation between two materials that were intended to be bonded.
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delay time (1) (general) (tg): The time interval between a reference point on one waveform and a
reference point on another waveform.

(2) (between input and output): The time interval between a transition at an input and a resultant
change at an output.

(3) (of an integrated circuit) (tg, tgr, and tgf): The time interval between a step-function change of
the input signal level and the instant at which the magnitude of the output signal passes through a

specified value (normally 10% for tgr or 90% for tgs) close to its initial value. (Ref. IEC 748-3.)

(4) (of a transistor) (tg): (A) The time interval from the point at which the leading edge of the
input pulse has reached 10% of its maximum amplitude to the point at which the leading edge of the
output pulse has reached 10% of its maximum amplitude.

(B) Synonym for “current delay time, tgj”.

delay time, (digital) (of a linear or a multiplying digital-to-analog converter) (tq or tgq): The
time interval between the instant when the digital input changes and the instant when the analog
output passes a specified value that is close to its initial value, ignoring glitches.

NOTE For a multiplying digital-to-analog converter, the full term and the additional subscript d must be used
to distinguish between the digital and the reference delay times.

delay time, reference (of a multiplying digital-to-analog converter) (tgr): The time interval
between the instant when a step change of the reference voltage occurs and the instant when the
analog output passes a specified value that is close to its initial value.

delivery and lead time rating: An assessment of the metrics established to evaluate delivery of
product.

depletion layer, collector(-base): Synonym for “space-charge region, collector(-base)”.
depletion layer, emitter(-base): Synonym for “space-charge region, emitter(-base)”.
depletion-mode operation: The operation of a field-effect transistor such that changing the
gate-source voltage from zero to a finite value decreases the magnitude of the drain current.

(Ref. IEC 747-8.)

depletion-type field-effect transistor: A field-effect transistor having appreciable channel
conductance for zero gate-source voltage; the channel conductance may be increased or decreased

according to the polarity of the applied gate-source voltage. (Ref. IEC 747-8.)

deposition: The process of applying a material to a substrate by means of vacuum, electrical,
chemical, screening, or vapor methods.

deposition, vapor-phase: The deposition of conductive, resistive, insulating, or semiconductor
films onto a substrate from a source material in the vapor phase by physical deposition or chemical
reaction.

derating (thermal) (relating to reliability): The practice of using an electronic device in a
narrower environmental and/or operating envelope than its manufacturer-designated limits.

desiccant: An absorbent material used to maintain a low relative humidity.
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design FMEA (DFMEA): A systematic method to assess the risks of the elements of a product or
process of record (POR) and their interactions in terms of functionality as defined by product or
POR specification.

design module: A software description of a functional block describing the function and
performance.

design of experiments (DOE): (1) An efficient method of experimentation that identifies factors
that affect the mean and variation with minimum testing.

(2) A systematic approach to varying the input-controllable variables in the process and analyzing
the effects of these process variables on the outputs. When employed in conjunction with statistical
process controls, it can minimize process variability.

design rules: The basic rules and regulations for circuit design with electrical and geometrical
parameters specified for the range of application conditions and time.

detectable fault: A functional fault for which a test pattern can be created that will always cause
the effects of the fault to be observable at an externally accessible node.

detected fault: A functional fault that causes effects that are observed at an externally accessible
node when the circuit is exercised by the existing test pattern.

detector diode: A diode, often associated with microwave circuits, that converts rf energy into dc
or video output.

deviation from coplanarity: The distance between the intended contact point of a terminal and the
established seating plane or regression plane.

NOTE Contrast with “deviation from planarity”.

deviation from planarity: The difference in height between the highest point and the lowest point
on the package substrate bottom surface measured with respect to the reference plane.

NOTE Contrast with “deviation from coplanarity”.

device: (1) A piece of equipment, a mechanism, or another entity designed to serve a special
purpose or perform a special function.

NOTE 1 InJEDEC documents, the word “device” is often used as an abbreviated reference to the type or
types of solid-state devices that are within the scope of those documents. Context could indicate otherwise;
e.g., in the phrase “the device used to hold the device under test”, the first usage of the word “device” refers to
a mechanism; the second to a solid-state device.

NOTE 2 The classification of an item as a device or as a component depends upon the intention of the owner
at the time of classification.

(2) An addressable device on a Universal Flash Storage (UFS) bus, usually a target that contains at
least one Logical Unit Number (LUN).

device-level description: A structural description using circuit elements as primitives.

device- managed policy: An energy source policy in which the memory module manages the
energy source used during the catastrophic save operation.
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device server: An entity in the device that processes Small Computer System Interface (SCSI)
commands and task management functions.

dewetting: A condition that results when molten solder coats a surface and then recedes to leave
irregularly shaped mounds of solder that are separated by areas that are covered with a thin film of
solder and with the basis metal not exposed. (Ref. IPC-T-50.)

DFMEA: See “design FMEA”.

diac: An alternative term for “thyristor, bidirectional diode”.

NOTE Most devices designated as “diac” have been three-layer devices (npn or pnp), but others have had
five layers. Some early versions were unidirectional, and a 1975 IEEE definition included them as well as
bidirectional types.

diagnostic clock (DC): The input that, on some devices, invokes and controls any built-in
diagnostic test features.

diagonal strain (£y): The directional strain aligned with e, of the strain gauge or orthogonal to this
direction, e4 (where e4 = el + e3 - e2), whichever is greater:

&g=Max (|ez],|er+es—ey|).

dice; dies: Alternative plurals of “die”.

diced wafer: A wafer that has been separated into individual dice.

die: (1) A separated part of a wafer (or, in some cases, a whole wafer) intended to perform a
function or functions in a device.
(2) Synonym for “chip (1)”.

die adhesion: Steady or firm attachment between a die and an adhesive material; e.g., mold
compound.

die (attach) area: An area of a package used for die placement and typically located on the bottom
inside surface of the base of the package.

NOTE For ceramic package cavities, the die attach area is defined as the area that is within a 0.020-inch
(0.508-mm) perimeter from the die attach cavity wall.

die attach(ment): See “die bond”.

die-attach pad: A central metalplate, often used in a semiconductor package to support the active
device.

die attach view area: The interface between the die and the die attach adhesive and/or the die
attach adhesive and the die attach substrate. (Refer to Type Il in Annex A of J-STD-035.)

die backside: The side of a die that does not contain fabricated semiconductor circuits or circuit
elements.
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die bond; die attach(ment); chip attach(ment): The process or method of physically mounting a
die [chip] on a surface, substrate, header, etc.

die-bond material: Material used to attach the die to the rest of the package.
NOTE The most common material is epoxy, but solder is often used for high-power devices.

die fracture: A failure found in tensile pull of flip chip solder joints wherein the body of the die is
fractured and damaged before all the solder bumps are separated from it.

dielectric layer: A thin insulator placed atop the field plate used to separate the device from the
field plate.

die lot: A quantity of dice that are processed together as a batch under a given set of conditions.
die-pad fracture: A fracture in the far-back-end-of-line (FBEOL) die structure.

die surface view area: The interface between the encapsulant and the active side of the die. (Refer
to Type 1 in Annex A of J-STD-035.)

differential flux: The particle flux density per unit energy incident on a surface; i.e., the number of
radiant-energy particles incident on a surface during a given period of time divided by the product
of the area of that surface, the characteristic energy of the incident particles, and the given period of
time.

NOTE 1 The term “differential flux” is used in JESD89A whereas other standards use the term “differential
flux density” for the same meaning.

NOTE 2 The equation “differential flux density = N/(4-E-t)” applies, where N, A, E, and t represent the
quantities number of particles, area, energy, and time.

NOTE 3 The unit symbol (e.g., cm>MeV 1s™) does not identify particle type. The particle name may be
placed before the term, e.g., “proton differential flux”, or in the spelled-out unit name, e.g., “protons per square
centimeter megaelectronvolt second”.

NOTE 4 The use of the terms “spectral flux” and “spectral flux density” for this concept is deprecated
because “spectral” usually applies only to a specific wavelength, wavelength band, or function of wavelength.

differential inputs: A pair of ungrounded input terminals between which a signal is applied.
differential input voltage (V,p): The voltage applied between two input terminals of a circuit.
differential line receiver: A line receiver that has a differential input.

differential outputs: A pair of ungrounded output terminals between which the output signal
appears.

differential output voltage (Vop): The voltage between two output terminals of a circuit.

differential video amplifier: A video amplifier with differential input and differential output
terminals.

diffusion, impurity: A process used to introduce desired impurities into a semiconductor crystal to
alter its electrical properties; it is accomplished by introducing suitable dopants to the surface of the
semiconductor wafer under precisely controlled conditions, usually at high temperatures.
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diffusion (of charge carriers): The movement of charge carriers caused only by a charge carrier
concentration gradient.

NOTE In the case of transfer across a p-n junction, the amount of transfer depends on the internal electric
field resulting from the built-in electric field and applied bias.

digital image correlation: A 3-D imaging technique utilizing multiple triangulated cameras and
computerized image matching..

digital-to-analog [D/A] converter (DAC): A converter that represents a limited number of
different digital input codes by a corresponding number of discrete analog output values.

NOTE Examples of input code formats are straight binary, 2s complement, and binary-coded decimal.
DIMM: See “dual-in-line memory module”.

dimple: A visual anomaly that is a shallow dip.

ding: A visual anomaly that is an indentation made by mechanical impact.

diode, barrier: Synonym for “diode, Schottky”.

diode, hot-electron: Synonym for “diode, Schottky”.

diode, Schottky: A diode formed by depositing a metal film on a semiconductor surface of
sufficiently high resistivity to form an energy barrier.

NOTE A Schottky diode is sometimes used as part of a bipolar transistor structure.

diode, semiconductor: In its simplest form, any p-n junction but, in microcircuits, often a modified

bipolar transistor.
NOTE Modifications include shorting the base to the collector, shorting the emitter to the collector, using the
emitter-base diode with the collector open, or using the collector-base diode with the emitter open.

DIP: See “dual-in-line package”.

direct curent (dc): (1) An electric current that flows in only one direction.

(2) A unidirectional current in which the changes in value are either zero or so small that they may
be neglected.

NOTE As ordinarily used, the term designates a practically nonpulsating current.
(3) A constant-voltage bias condition with no alternating component.

disable time (general): The time interval between the transition of the disabling signal and the
cessation of the affected operation.

disable time, chip-enable to data-retention: The time interval between the transition of the
disabling signal and the instant when the data-retention mode is entered.

NOTE This interval is defined with respect to specified reference points on the chip-enable and supply-
voltage waveforms.
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disable time, chip-enable to power-down: The time interval between the transition of the
disabling signal and the instant when the supply current has decreased from its active value to its
maximum standby value.

NOTE This interval is defined with respect to specified reference points on the chip-enable and supply-
current waveforms.

disable time from the high level (of a three-state or H-type open-circuit output) (tpyz): The
propagation time between specified reference points on the input and output voltage waveforms
with the output changing from the defined high level to a high-impedance (off) state.

NOTE 1 Open-collector, open-emitter, open-drain, and open-source outputs are collectively referred to as
open-circuit outputs. For the purposes of these definitions, the subclassification H-type is used for pnp open-
collector, npn open-emitter, p-channel open-drain, and n-channel open-source outputs because, without the aid
of external components, the only on-state level they can produce is the high level. The subclassification L-type
is used for npn open-collector, pnp open-emitter, n-channel open-drain, and p-channel open-source outputs for
analogous reasons.

NOTE 2 Because H-type open-circuit outputs are used with pull-down components that cause the outputs to
go low when the outputs are turned off, the term “high-to-low-level propagation time” and the symbol tpy,_are
frequently used with these outputs for this parameter.

disable time from the low level (of a three-state or L-type open-circuit output) (tp z): The
propagation time between specified reference points on the input and output voltage waveforms
with the output changing from the defined low level to a high-impedance (off) state.

NOTE 1 See note 1 to “disable time from the high level ...”.

NOTE 2 Because L-type open-circuit outputs are used with pull-up components that cause the outputs to go
high when the outputs are turned off, the term “low-to-high-level propagation time” and the symbol tp  are
frequently used with these outputs for this parameter.

disable time, output (of a three-state, open-collector, open-emitter, open-drain, or open-source
output): The propagation time between specified reference points on the input and output voltage
waveforms with the output changing from either of the defined active levels (high or low) to a high-
impedance (off) state.

disable transition time from the high level (of a three-state or H-type open-circuit output)
(truz): The transition time between specified reference points on the output voltage waveform with
the output changing from the defined high level to a high-impedance (off) state.

NOTE 1 See note 1 to “disable time from the high level ...”.

NOTE 2 Because H-type open-circuit outputs are used with pull-down components that cause the outputs to
go low when the outputs are turned off, the term “high-to-low-level transition time” and the symbol try_are
frequently used with these outputs for this parameter.

disable transition time from the low level (of a three-state or L-type open-circuit output) (tr 2):

The transition time between specified reference points on the output voltage waveform with the
output changing from the defined low level to a high-impedance (off) state.

NOTE 1 See note 1 to “disable time from the high level ...”.

NOTE 2 Because L-type open-circuit outputs are used with pull-up components that cause the outputs to go
high when the outputs are turned off, the term “low-to-high-level transition time” and the symbol ty  are
frequently used with these outputs for this parameter.
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disaster (affecting production): Any external hazard (natural or man-made) that has come to
fruition, resulting in an event of substantial proportions causing a significant disruption of
production that will affect the committed delivery and/or quality of product.

NOTE Examples include earthquakes, typhoons, tornadoes, political unrests, and labor strikes.

discoloration (of a package): Change in color caused by residue from processing or by chemical
attack or heat.

disconnect (state): A state in a switch device characterized by a high series impedance of the
designated electrical path.

discrepancy: Synonym for “nonconformance” and “nonconformity (2)”.

discrepant material: Material that does not conform to specifications.

NOTE See also “nonconforming unit”.

discrete (semiconductor) device: A semiconductor device that is specified to perform an
elementary electronic function and is not divisible into separate components functional in
themselves.

NOTE 1 Diodes, transistors, rectifiers, thyristors, and multiple versions of these devices are examples. Other
semiconductor structures having the physical complexity of integrated circuits but performing elementary
electronic functions (e.g., complex Darlington transistors) are usually considered to be discrete semiconductor
devices.

NOTE 2 If a semiconductor device is not considered to be an integrated circuit in both complexity and
functionality, it is considered to be a discrete device.

discretionary wiring: A technique for interconnecting subarrays on a single wafer in which each
subarray is electrically tested by probing and the desired array function is attained by the use of a
metallization pattern that connects only usable subarrays.

discrimination: The ability of the measuring equipment to differentiate between characteristic
values. The equipment discrimination should be small (e.g., less than 10%) compared to the process
variability and/or control limits.

disk-button package: A package shaped like a disk or button whose terminals exit radially from
the periphery of the disk (like spokes of a wheel) or axially from the center of the disk.

dislocation: An atomic imperfection or fault in the crystalline lattice structure.

NOTE 1 The two types are edge dislocations (if a row of atoms is removed or displaced and the slippage is at
right angles to the displacement) and screw dislocations (if the slippage is parallel).

NOTE 2 If dislocations appear at the surface of the crystal, they are sometimes referred to as surface
dislocations.

displacement damage: Damage induced by the displacement of atoms in a crystalline lattice,
typically silicon, caused by the interaction of the incident neutrons, protons, or other energetic
particles or ions with the crystalline lattice atoms.
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disposition: The act of determining the future course of action for nonconforming material, e.g.,
scrap, use-as-is, retest, rework, and other.

dissolution of termination metallization; leaching: The loss or removal of metallization from an
area on the basis or substrate material during immersion in molten solder.

distance to neutral point (DNP): The physical distance from the stress-neutral point to the point
of interest on the die.

distributed delay model: A model constructed from primitive models, each having specified
delay.

distribution agreement: A specific, written contract between the manufacturing organization and
the authorized distributor that authorizes the distributor to resell the manufacturing organization’s
parts.

NOTE 1 Contractual terms include, but are not limited to, distribution region, distribution products or lines,
and warranty flow down from the manufacturer.

NOTE 2 These agreements often include failure analysis support, return privileges, and product change
notifications as well.

NOTE Italics identify terms defined in JESD243.
DMA: See “dynamic mechanical analysis”.

DNP: See “distance to neutral point”.

D(n)(x): See “data input”.
DOE: See “design of experiments”.

dopant: A chemical element that is introduced into the lattice structure as an impurity to form
desired properties.

NOTE Examples are phosphorus and boron used to create n- and p-regions, respectively, in silicon.

dose rate burnout: The catastrophic failure of a circuit caused by the very large currents produced
by a high-intensity pulse of ionizing radiation.

dose rate upset: The disruption of a device caused by a high-intensity pulse of ionizing radiation
that produces a change in stored data, a change of operating state, or a transient output signal that is
large enough to affect other circuit elements.

double-buffered read transfer (DRT): A read transfer in an array that contains two full SAM data
registers that are used alternately. Each one is loaded while the contents of the other is being
transferred to the SDQ(n) port. The selection of the two SAM registers is automatic.

double-diffused MOS (DMOS) technology: A technology for producing silicon-gate metal-oxide
semiconductor field-effect transistors such that (1) the threshold voltage, V7, is determined by the
intersection of two doping profiles, and (2) the device channel length is defined by the diffusion
characteristics rather than by a photolithographic self-aligned gate structure.
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double-sided PCB assembly: A printed circuit board assembly with components mounted on both
sides of the board.

double-way rectifier circuit: A circuit in which the current flows in both directions from each
terminal of the alternating-voltage circuit to the rectifier circuit elements connected to each
terminal.

NOTE The terms “single-way” and “double-way” provide a means for describing the effect of the rectifier
circuit on current in the transformer windings connected to the rectifier circuits. Most rectifier circuits may be
classified into these two general types. Many double-way circuits are also referred to as bridge circuits.

double word: A character string or binary element string that, in a given system, has twice the
length of a word.

doubleword; Dword: (1) A 32- bit data value with the most significant bit labeled as bit 31 and
the least significant bit as bit 0.

(2) A sequence of 32 bits that is stored, addressed, transmitted, and operated on as a unit within a
computing system.

NOTE A Dword may be represented as 32 bits, as two adjacent words, or as four adjacent bytes.
When shown as bits, the least significant bit is bit 0 and the most significant bit is bit 31; the most
significant bit is shown on the left. When shown as words, the least significant word (lower) is word
0 and the most significant (upper) word is word 1. When shown as bytes, the least significant byte is
byte 0 and the most significant byte is byte 3.

downbond area: An area for a wire bond on the die paddle, whose dimensions equal those of a
single bond pad on the die.

DPM: See “dual-port memory”.

DPSRAM: See “dual-port static RAM”.

DQM: See “input/output data mask”.

DQ(n)(x): See “data input/output”.

drain (D; d): A region into which majority carriers flow from the channel.

drain current, dc (Ip): The direct current into the drain terminal.

drain cutoff current (Ip): The direct current into the drain terminal of a depletion-type
transistor with a specified reverse gate-source voltage applied to bias the device to the off-state.

drain-gate voltage, dc (Vpg): The dc voltage between the drain terminal and the gate terminal.

drain leakage current (Ipgeax): The drain current when the transistor is biased in its off state.

NOTE  Ipgeaky may have contributions from channel off-state current, gate-induced drain leakage, and drain-
to-gate tunneling currents.
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drain power voltage (VDD): The primary power voltage on MOS devices that require a potential
that differs from the normal system logic voltage. The term VDD is used interchangeably with VCC
on devices that use 5-V supplies.

drain region: A collection region that acquires principal-current charge carriers from a channel,
the current being due to a voltage applied to the drain.

NOTE This definition applies for the actual operating mode of the device regardless of the name of any
associated terminal.

drain-source capacitance (Cgs): The capacitance between the drain and source terminals with the
gate terminal connected to the guard terminal of a three-terminal bridge.

drain-source voltage, dc (Vps): The dc voltage between the drain terminal and the source terminal.

drain supply voltage, dc (Vpp): The dc supply voltage applied to a circuit connected to the drain
terminal.

drain terminal (D, d): The specified externally available point of connection to the drain region.

drain-to-source voltage, linear (Vpsjin): The drain-to-source voltage in the linear region of the IV
curve (VDS << VDsat)-

NOTE Vpsy is the drain-to-source voltage in the transition between the linear and saturation regions.

drain-to-source voltage, saturation (Vpssar): The drain-to-source voltage in the saturation region
of the IV curve (Vps > Vpsap)-

NOTE Vps is the drain-to-source voltage in the transition between the linear and saturation regions.
DRAM: See “dynamic (random-access) memory”.

drift: The maximum absolute change in a parameter over a period of time.

NOTE The change may or may not be normalized to the initial value of the parameter. The specific term
should be “(parameter) drift”.

driver: An amplifier or gate with increased ability to drive a load.
DRT: See “double-buffered read transfer”.

DSF: See “special-function enable input”.

DT/OE(n): See “data-transfer/output-enable input”.

dual-gate field-effect transistor: Synonym for “tetrode field-effect transistor”.

dual-in-line package (DIP): A device package configuration that has two parallel rows of pins that
are spaced nominally 0.3 inch, 0.4 inch, or 0.6 inch apart with the pins on 0.1-inch centers.

NOTE See also “in-line package”.
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dual-in-line memory module (DIMM): A packaging arrangement of memory devices on a
socketable substrate.

dual-port memory (DPM): Any memory that has two essentially identical data ports.

dual-port static RAM (DPSRAM): A static RAM that contains two sets of identical random-
access address and data ports.

duplex transmission: Data transmission in both directions simultaneously. (Ref. ANSI X3.172.)

DUT: Device under test.

duty cycle jitter (tjiyduty)): The magnitude of the deviation in time duration between the primary
threshold crossing and the secondary threshold crossing in a cycle over a random sample of cycles.

duty cycle, power: The ratio of the power-on time duration per cycle to the total cycle time.

NOTE Power duty cycle is usually expressed as a percentage.
DV: See “design validation/verification”.
Dword: See “doubleword”.

dynamic device: A device requiring clocking in order to guarantee a stable state while being
tested.

dynamic mechanical analysis (DMA): A technique used to characterize materials by applying a
sinusoidal stress to measure the strain, allowing the complex modulus and viscoelastic behavior to
be determined.

NOTE 1 “Dynamic mechanical analysis” is also known as “dynamic mechanical spectroscopy”.

NOTE 2 The temperature of the sample or the frequency of the stress are often varied, leading to variations in
the complex modulus; this approach can be used to locate the glass transition temperature of the material, as
well as to identify transitions corresponding to other molecular motions.

dynamic phase offset (t)ayn): The incremental phase offset between the input reference clock and
the feedback input signal of a phase-locked loop (PLL) resulting from modulation of the input
reference clock.

dynamic random-access memory (DRAM): A dynamic memory that permits access to any of its
address locations in any desired sequence with similar access time to each location.

dynamic range (of a charge-transfer device): The range of useful linear operation expressed as
the ratio of the saturation input signal to the noise equivalent signal.

References

JESD206, 1/07

JESD21-C, 1/97

JESD21-C, 1/97

JESD100B.01, 12/02

JEP151, 12/15
JESD24-8, 8/92
JESD51-1, 12/95
JESD51-13, 6/09
JESD57, 12/96
JESDT78E, 4/16
JESDB89A, 10/06
JESD89-3A, 11/07

JESD65B, 9/03

JESD22-A105C, 1/04

JESD220-1A, 3/16

JESDT78E, 4/16

JESD22-B113A, 9/12

JESD65B, 9/03

JESD21-C, 1/97
JESD100B.01, 12/02

JESD99C, 12/12

# The definition in this referenced publication has been reworded in this dictionary for clarity or consistency.



JEDEC Standard No. 88F

Terms, abbreviations, letter symbols, and definitions

dynamic (read/write) memory: A volatile read/write memory in which the cells require the
repetitive application of control signals generated inside or outside the integrated circuit to retain
stored data. (Adapted from IEC 748-2.)

NOTE 1 The words “read/write” may be omitted from the term when no misunderstanding is likely.
NOTE 2 Each repetitive application of the control signals is normally called a refresh operation or cycle.
NOTE 3 A dynamic memory can use static addressing or sensing circuits.

NOTE 4 Contrast with “static (read/write)