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CHAPTER 1

TERMS AND DEFINITIONS

1.1 INTRODUCTION

This chapter consists of a listing of terms and definitions and letter symbols that are used in other parts
of this document and some are included for general information. Omitted from the list, however, are some

special letter symbols of limited application whose use and definition are sufficiently close to those in this
document to avoid the necessity of being included.

While the primary source for this listing is JEDEC Standard No. 77, the listing and the JC-25 JEDEC

registration formats are recommended as more specialized reference material and have overriding authority
where any conflicts may occur.
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1.2 GENERAL TERMS AND DEFINITIONS

Term

breakdown

breakdown region

breakdown voltage

channel

depletion-mode operation

depletion-type
transistor

drain

dual-gate field-effect
transistor ‘

electrode

enhancement-mode
operation

enhancement-type field-
effect transistor

field-effect transistor

gate

insulated- gate
field-effect transistor

Full document details: JEDEC JESD24 1985

Definition

A phenomenon occurring in a reverse-biased semiconductor junction,
the initiation of which is observed as a transition from a region of high
small-signal resistance to a region of substantially lower small-signal
registance for an increasing magnitude of reverse current.

A region of the volt-ampere characteristic beyond the initiation of
breakdown for an increasing magnitude of reverse current.

The voltage measured at a specified current in a breakdown region.

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

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.

A field-effect transistor having appreciable field-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.

A region into which majority carriers flow from the channel.

Note: Letter symbol is D or d.

 Alternate term for tetrode field-effect transistor.

An element that performs one or more of the functions of emitting or
collecting electrons or holes, or of controlling their movement by an
electric field.

The operation of a field-effect transistor such that changing the gate.source
voltage from zero to a finite value increases the magnitude of the drain
current.

A field-effect transistor having substantially zero channel conductance
for zero gate-source voltage; the channel conductance may be increased by
the application of a gate-source voltage of appropriate polarity.

A transistor in which the conduction is due entirely to the flow of
majority carriers through a conduction channel controlled by an electric
field arising from a voltage applied between the gate and source electrodes.

The electrode associated with the region in which the electric field due
to the control voltage is effective.
Note: Letter symbol is G or g.

A field-effect transistor having one or more gate electrodes that are
electrically insulated from the channel.
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Term
Jjunction
(in a semiconductor

device)

junction-gate
field-effect transistor

metal-oxide-semiconductor
field-effect transistor
n-channel field-effect
transistor

ohmic region

open circuit

p-channel field-effect
transistor

saturation region

gemiconductor device

short circuit

small signal

jource

static value

substrate (of a
semiconductor device)

terminal

Full document details: JEDEC JESD24 1985
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Definition

A region of transition between semiconductor regions of different
electrical properties (e.g., n-n¥t, p-n, p-p* semiconductors), or between
a metal and a semiconductor.

A field-effect transistor whose gate regions form p-n junctions with the
channel. Usual abbreviation is *JFET”,

An insulated field-effect transistor in which the insulating layer between
each gate electrode and the channel is oxide material; the gate is metal or
another highly conductive material. Usual abbreviation is “MOSFET® .

A field-effect transistor that has an n-type conduction channel.

The region of the drain voltage-current characteristic curve in which a
change in drain source voltage causes a proportional change in drain current.

A circuit in which halving the magnitude of the terminating impedance
does not produce a change in the parameter being measured greater than the
required accuracy of the measurement.

A field-effect transistor that has a p-type conduction channel.

The region of the drain voltage-current characteristic curve in which a
change in drain-source voltage causes a relatively small change in
drain current.

A device whose essential characteristics ave governed by the flow of
charge carriers within a semiconductor.

A circuit in which doubling the magnitude of the terminating impedance
does not produce a change in the parameter being measured that is greater
than the required accuracy of the measurement.

A signal that when doubled in magnitude does not produce a change in
the parameter being measured that is greater than the required accuracy
of the measurement,.

A region from which majority carriers flow into the channel.

Note: Letter symbol is S or s,

A nonvarying value or quantity of measurement at a specified fixed

point, or the slope of the line from the origin to the operating
point of the appropriate characteristic curve.

The supporting material upon which or within which the elements of a
semiconductor device are fabricated or attached.

An externally available point of connection.
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JUNCTION-GATE l INSULATED-GATE
DEPLETION—TYPE ENHANCEMENT-TYPE

TRIODE

N-~-CHANNEL

TRIODE

P~CHANNEL

TETRODE
7]
“oHa
L]
o o
) o w o o
28

TETRODE
@
‘w00
[
60
- N

Figure A, Graphic Symbols for Field-Effect Transistors.

Term Definition
tetrode field-effect A field-effect transistor having two independent gates, a source, and a
transistor drain. A substrate terminated externally and independently of other

elements is considered a gate for the purposes of this definition.

Note: Where no confusion is possible, the term may be abbreviated
to “feld-effect tetrode”.

thermal resistance The temperature difference between two specified points or regions
divided by the power dissipation under conditions of thermal equilibrium.

transient thermal The change in temperature difference between two specified points or

impedance regions at the end of a time interval divided by the step function change

' in power dissipation at the beginrning the time interval and causing the
change in temperature difference.

transistor A semiconductor device capable of providing power amplification and
having three or more electrodes. (Ref. IEC No. 147-0).

triode field-effect A field-effect transistor having a gate, a transistor source, and a drain.
transistor
Note: Where no confusion is possible, the term may be abbreviated to
“field-effect triode”.
vertical field-effect A field-effect transistor in which the current between the drain and source
transistor electrodes is primarily normal to the top surface of the die,

Note: The usual abbreviation is “VEET", If the device has an MOS
structure, the usual abbreviation is “VMOS®.
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1.3 LETTER SYMBOLS, TERMS, AND DEFINITIONS

Symbol

Cis

Oa'u

0068

Ora &

Gfsy
Fiss
Jos
Irs

Ip

Iposs)

Ip(en)

Ipss

Term

drain-source capacitance

drain-gate capacitance

gate-source capacitance

short-circuit input
capacitance,
COImMIMOon-source

ghort-circuit output
capacitance,
COIINON-SOUTrce

short-circuit reverse
transfer capacitance,
COMMON-Source

commeon-source small-
signal (forward trans-
fer, input, output,
reverse transfer)
conductance

drain current, dc

drain cutofff current

on-state drain current

zero-gate-voltage
drain current

Full document details: JEDEC JESD24 1985

Definition

The capacitance between the drain and source terminals
with the gate terminal connected to the guard terminal
of a three-terminal bridge.

See CUppa-

The capacitance between the gate and source terminals
with the drain terminal connected to the guard terminal
of a three-terminal bridge.

The capacitance between the input terminals (gate and
source) with the drain short-circuited to the source
for alternating current. |

The capacitance between the output terminals (drain and
source) with the gate short-circuited to the source
for alternating current.

The capacitance between the drain and gate terminals with
the source connected to the guard terminal of a three-
terminal bridge.

The real part of the corresponding admittance. See yy,,
Yiss Yosy a0d ¥p,. Symbols in the forms of g,, and
Yrx(real) are equivalent.

The direct current into the drain terminal.

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.

The direct current into the drain terminal with a specified
forward gate-source voltage applied to bias the device to
the on-state.

The direct current into the drain terminal when the gate-
source voltage is zero.

Note; This is an on-state current in a depletion-type
device, an off-state in an enhancement-type device.
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Igr

Igss

Igssr

Igssr

Is

Ip

DC VALUE,
NO ALTERNATING
1 COMPONENT

NO ALTERNATING,
COMPONENT

Ig ldm
ROOT-MEAN-SQUARE MAXIMUM (PEAK)
_ } VALUE OF VALUE OF -
- —_J__|ALTERNATING CURRENT ALTERNATING COMPONENT
] So S TR TITA TN
i
1
SV WY VPR APUp Y AU 4.
—— R Y i . T — .

INSTANTANEOUS VALUE

CRAIN CURRENT

——— el

OF ALTERNATING COMPONENT

ID(AV)
1DC VALUE, WiTH
| ALTERNATING
COMPONENT |

mmx||wu[:)r\,”'v;I (PEAK) D

I

TIME
WITH ALTERNATING

F 3

|
|
i
|
|
|
|
[
i
t
¢
|

COMPONENT

Figure B. Use of Letter Symbols (applies to any voltage or current terms}.

Term
gate current, de¢

forward gate current

reverse gate current

reverse gate current,
drain short-circuited
to source

forward gate current,
drain short-circuited
to source

reverse gate current,
drain short-circuited
to source

source current, de¢

Full document details: JEDEC JESD24 1985

Definition
The direct current into the gate terminal.

The direct current into the gate terminal with a forward
gate-gource voltage applied.

The direct current into the gate terminal with a reverse
gate-source voltage applied.

The direct current into the gate terminal of a
junction-gate field-effect transistor when the gate
terminal is reverse biased with respect to the
source terminal and the drain terminal is short-
circuited to source terminal.

The direct current into the gate terminal of an insulated-
gate field-effect transistor with a forward gate-source
voltage applied and the drain terminal short-circuited

to the source terminal.

The direct current into the gate terminal of an insulated.
gate field-effect transistor with a reverse gate-source
voltage applied and the drain terminal short-circuited

to the source terminal. '

The direct current into the source terminal.
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Symboel

Is(or1)

Isps

Pp

pr

Tds{on)

¥DS(on)

Ry 4

Rysa

By;c

Ry

Ta

Term

gource cutoff current

zero-gate-volfage
source current

total nonreactive power
input to all terminals

nonreactive power input,
instantaneous total,
to all terminals

small-signal drain-
gource on-sitate
resistance

static drain-source
on-state resistance

thermal resistance

thermal resistance,
cage-to-ambient

thermal resistance,
junction-to-ambient

thermal resistance,
junction-to-case

thermal resistance,
junction-to-mounting
surface

ambient temperature or
free-air temperature

Full document details: JEDEC JESD24 1985
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efinitio

The direct current into the source terminal of a depletion-
type transistor with a specified gate-drain voliage applied
to bias the device to the off-state.

The direct current into the source terminal when the gate-
drain voltage is zero.

Note: This an an on-state current in a depletion-type
device, an off-state current in an enhancement-type
device.

The sum of the products of the dc input currents and
voltages.

The sum of the products of the instantaneous input currents
and voltages.

The small-signal resistance between drain and source
terminals with a specified gate-source voltage applied to
bias the device to the on-state.

Note: For a depletion-type device, the gate-source voltage
may be zero.

The dc resistance between the drain source terminals
with a specified gate-source voltage applied to bias the
device to the on-state,

Note: For a depletion-type device, the gate-source
voltage may be zero,

(Refer to thermal resistance definition in Section 1.2},

The thermal resistance (steady state) from the device
case to the ambient.

The thermal resistance (steady state) from the semicon-
ductor junction(s) to the ambient.

The thermal resistance (steady state) from the semicon-
ductor junction(s) to a stated location on the case.

The thermal resistance {steady state) from the semicon-
ductor junction(s) to a stated location on the mounting

surface.

The air temperature measured below a device, in an
environment of substantially uniform terperature,
cooled only by natural air convection and not
materially affected by reflective and radiant surfaces.
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Symbol

Tc

Ty

Tatg

ta(ort)

ta(of 1)

td(of 1w

td(on)

td(on)i

td(on)u

ty

Ty

Term

case temperature

channel temperature

storage temperature

turn-off crossover time

(for reserve symbol,
see 150)

turn-off delay time

current turn-off
delay time

voltage turn-off
delay time

turn-on delay time

current turn-on
delay time

voltage turn-on
delay time

fall time

current fall time

Full document details: JEDEC JESD24 1985
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The temperature measured at a specified location on the

case of a device,

The temperature of the channel of a field-effect transistor.

The temperature at which the device without any power

applied, is stored.

The time interval during which drain voltage rises from 10%
of its peak off-state value and drain current falls 10% of
its peak on-state value, in both cases ignoring spikes that

are not charge-carrier-induced.

Synonym for current turn-off delay time (see Note 1}.

The time interval during which an input pulse that is
switching the transistor from a conducting to a
nonconducting state falls from 90% of its peak
amplitude and the drain current waveform falls to 90%
of its on-state amplitude, ignoring spikes that are not

charge-carrier-induced.

The time interval during which an input pulse that is
switching the transistor from a conducting to a
nonconducting state falls from 90% of its peak
amplitude and the drain voltage waveform rises to 10%
of its off-state amplitude, ignoring spikes that are not

charge-carrier-induced.

Synonym for current turn-on delay time (see Note 1).

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 drain current waveform rises to 10% of its on-state
amplitude, ignoring spikes that are not charge-carrier-induced.

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 drain voltage waveform falls to 90% of its
off-state amplitude, ignoring spikes that are not charge-

carrier-induced.

Synonym for current fall time (see Note 1).

The time interval during which the drain current changes
from 90% to 10% of its peak on-state value, ignoring
spikes that are not charge-carrier-induced.
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JEDEC Standard No. 24

Symbol

t.ra

Note 1:

V(BR)DSR

Visr)Dss
ViBr)DSV

ViBriDSX

ViBryass

ViBr)GssF

Visryassr

turn-off crossover time.
(This is a reserve
symbol to be used if use
of ¢, will cause
confusion.).

Definition

Note: If the reference points are not 50% points, the
symbol ¢, and term pulse duration should be used.

For definition, see i..

As names of time intervals for characterizing transistors, the terms “fall time” and “rise

time” always refer to the change that is taking place in the magnitude of the cutput current

even though measurements may be made using voltage waveforms. In a purely resistive circuit, the
(current) rise time may be considered equal and coincident to the voltage fall time and the
(current) fall time may be considered equal and coincident to the voltage rise time. The

delay times for current and voltage will be equal and coincident. When significant amounts

of inductance are present in a circuit, these equalities and coincidences no longer exist, and

use of the unmodified terms delay time, fall time, and rise time must be avoided.

drain-source

breakdown voltage with
(resistance between
gate and source,

gate short-circuited
to source,

voltage between gate
and source,

circuit between gate
and source)

gate.source breakdown
voltage

forward gate-source
breakdown voltage

reverse gate-source
breakdown voltage

Full document details: JEDEC JESD24 1985

The breakdown voltage between the drain terminal and
the source terminal when the gate terminal is {as
indicated by the last subscript letter) as follows:

R = returned to the source terminal through a specified
resigtance

S = short-circuited to the source terminal

V = returned to the source terminal
through a specified voltage

X == returned to the source terminal through a specified
circuit.

The breakdown voltage between the gate and source
terminals with the drain terminal short-circuited
to the source terminal,

Note: The symbol V(BR]GSS is primarily used with
junction-gate field-effect transistors. The symbols
V(BR)GS.S‘R or V(BR)GSSF should be used with
insulated-gate transistors having shunting diodes or
gimilar voltage-limiting devices.

The breakdown voltage between the gate and source
terminals with a forward gate-source voltage applied
and the drain terminal short-circuited to the source
terminal.

The breakdown voltage between the gate and source
terminals with a reverse gate-source voltage applied
and the drain terrninal short-circunited to the source
terminal.
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