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NOTICE

JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the EIA General Counsel.

JEDEC standards and publications are designed to serve the public interest through eliminating
misunderstandings between manufacturers and purchasers, facilitating interchangeability and
improvement of products, and assisting the purchaser in selecting and obtaining with minimum
delay the proper product for use by those other than JEDEC members, whether the standard is to
be used either domestically or internationally.

JEDEC standards and publications are adopted without regard to whether or not their adoption
may involve patents or articles, materials, or processes. By such action JEDEC does not assume
any liability to any patent owner, nor does it assume any obligation whatever to parties adopting
the JEDEC standards or publications.

The information included in JEDEC standards and publications represents a sound approach to
product specification and application, principally from the solid state device manufacturer
viewpoint. Within the JEDEC organization there are procedures whereby an JEDEC standard or
publication may be further processed and ultimately become an ANSI/EIA standard.

No claims to be in conformance with this standard may be made unless all requirements stated in
the standard are met.

Inquiries, comments, and suggestions relative to the content of this JEDEC standard or
publication should be addressed to JEDEC at the address below, or call (703)907-7559 or
www.jedec.org

Published by
©JEDEC Solid State Technology Association 2003
2500 Wilson Boulevard
Arlington, VA 22201-3834

This document may be downloaded free of charge; however JEDEC retains the
copyright on this material. By downloading this file the individual agrees not to
charge for or resell the resulting material.

PRICE: Please refer to the current
Catalog of JEDEC Engineering Standards and Publications or call Global Engineering
Documents, USA and Canada 1-800-854-7179, International (303) 397-7956
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All rights reserved
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JEDEC Publication No. 104C.01

REFERENCE GUIDE TO LETTER SYMBOLS FOR SEMICONDUCTOR DEVICES

Foreword

This publication provides a quick reference to the letter symbols and corresponding terms that are
defined in JESD77-B, Terms, Definitions, and Letter Symbols for Discrete Semiconductor and
Optoelectronic Devices; JESD99-A, Terms, Definitions, and Letter Symbols for Microelectronic
Devices, and JESD100-B, Terms, Definitions, and Letter Symbols for Microcomputers,
Microprocessors, and Memory Integrated Circuits. It is intended to simplify interpretation of
data sheets and specifications and to promote the uniform use of these symbols.

The symbols relate to ratings and characteristics found in data sheets and other specifications.
Some abbreviations used in lieu of symbols are also included. These symbols and abbreviations
include those used for all products within the scope of JEDEC. Sometimes, in different product
areas, different symbols are applicable to similar concepts and, in other cases, the same symbol is
applied to different concepts. The user must bear this in mind and consider context.

Annex A identifies the product associated with each referenced clause or subclause of the source
standards (JESD77-B, JESD99-A, and JESD100-B). Annex B is provided as an aid to
determining what symbol should be used and is organized by term. Annex C lists commonly used
units of measurement. Annex D lists the metric multipliers used with the units of measurement.

The material contained in this publication was compiled under the cognizance of the JC-10
Committee on Terms, Definitions, and Symbols. The concept for this publication was approved
by the JEDEC Solid State Products Engineering Council under Council Ballot JCB-92-43. The
addition of Annex B was approved by the JEDEC Board of Directors under Board Ballot
JCB-01-117. JEP104C replaces JEP104-B. JEP104C.01 is the first minor revision of JEP104C,
June 2002. Annex E briefly shows entries that have changed.

Introduction

Symbols are listed in the following order: Roman letters, Greek letters, numerals, and
mathematical symbols. Subscripting and punctuation marks are ignored for the purposes of
alphabetizing. Uppercase letters precede lowercase letters for symbols that are otherwise
identical.
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Introduction (cont’d)
After the letter symbol (or abbreviation), the term associated with the symbol is given with a
reference to the JEDEC standard in which the definition and other details may be found. See

annex A to determine the products associated with the referenced subclauses.

As mentioned in the foreword, different symbols (particularly in the subscripts) are sometimes
used for similar concepts for different products.

EXAMPLE
Threshold voltages are symbolized by different sets of subscripts, depending on the product.
VGs(th) gate-source threshold voltage 77/4.3.2
is found in JESD77-B, subclause 4.3.2, and applies for field-effect transistors;
Vit input threshold voltage 99/2.3.2
is found in JESD99-A, subclause 2.3.2, and applies for integrated circuits; and
Vito) on-state threshold voltage, dc value, no alternating component  77/6.1.2
is found in JESD77-B, subclause 6.1.2, and applies for thyristors.

The same symbol is sometimes used for different concepts.

EXAMPLE
Ip has three very different meanings respectively for field-effect transistors (4.3.2 of

JESD77-B), thyristors (6.1.2 of JESD77-B) and thyristor surge protective devices (7.2.2 of
JESD77-B), and varistor surge protective devices (7.1.2 of JESD77-B).

Ip drain current, dc 77/4.3.2
or

off-state current, dc value, no alternating component 77/6.1.2

77/7.2.2
or

standby current 77/7.1.2
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SYMBOL

BV..

BW

TERM

amplification, voltage or current

area, detector

common-mode voltage amplification, large-signal
common-mode voltage amplification, small-signal
differential voltage amplification, large-signal
differential voltage amplification, small-signal
single-ended voltage amplification, large-signal
single-ended voltage amplification, small-signal
bandwidth (also BW)

susceptance

small-signal forward transfer susceptance, common-source
(alsoy fs(imag))

small-signal input susceptance, common-source
(alsoy is(imag))

noise equivalent bandwidth (formerly Af)

bandwidth, maximum output swing

small-signal output susceptance, common-source
(alsoy os(imag))

small-signal reverse transfer susceptance, common-source
(alsoy rs(imag))

See VigR)...-

bandwidth (also B)

Full document details: JEDEC JEP104C.012003
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99/2.1.2.1
77/5.2.2
99/2.4.2
99/2.4.2
99/2.4.2
99/2.4.2
99/2.4.2
99/2.4.2
99/2.4.3
77/1.2.1

77/4.3.2

77/4.3.2

77/5.2.2
99/2.4.3

77/4.3.2

77/4.3.2

99/2.4.3
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SYMBOL

C

C.

Cep or Cepdir)
Cee Or Cee(dir)
Cus

Cau

Cep or Ceb(dir)

CF

TERM

capacitance

case capacitance

interterminal capacitance, collector-base
interterminal capacitance, collector-emitter
drain-source capacitance

drain-substrate capacitance

interterminal capacitance, emitter-base
clamping factor

feedthrough capacitance

gate-source capacitance

open-circuit input capacitance, common-base
short-circuit input capacitance, common-base
open-circuit input capacitance, common-emitter

short-circuit input capacitance, common-emitter

input-to-output internal capacitance; transcapacitance
short-circuit input capacitance, common-source
junction capacitance

common-mode rejection ratio (also kcyr)

off-state capacitance

Full document details: JEDEC JEP104C.012003
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SYMBOL
Cobo
Cobs
Coco

Coes

Coss
Crbs

CI'C S

CTR
Cu/Cp
(dip/dt)er

dv(com)/dt

(dvD(Com)/ df)cr

JEDEC Publication No. 104C.01

TERM

open-circuit output capacitance, common-base
short-circuit output capacitance, common-base
open-circuit output capacitance, common-emitter

short-circuit output capacitance, common-emitter

short-circuit output capacitance, common-source
short-circuit reverse transfer capacitance, common-base
short-circuit reverse transfer capacitance, common-collector
common-emitter reverse transfer capacitance

short-circuit reverse transfer capacitance, common-emitter
short-circuit reverse transfer capacitance, common-source
total capacitance

depletion-layer capacitance, collector

charge-transfer efficiency (also 7)

depletion-layer capacitance, emitter

charge-transfer inefficiency (also &)

(preferred symbol is Ag) current transfer ratio

capacitance ratio

critical rate of rise of on-state current

critical rate of rise of commutating voltage
[short form of (dvp(com)/dt)er]

critical rate of rise of commutating voltage

Full document details: JEDEC JEP104C.012003
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SYMBOL
(dvp/dt)cr

dv/dt

D*

D**

TERM

critical rate of rise of off-state voltage

critical rate of rise of off-state voltage

[short form of (dvp/df)cr]

detectivity, D-star
detectivity, normalized
energy
or
illuminance (illumination)
or
irradiance
linearity error, differential
turn-off energy loss
irradiance
feedthrough error
full-scale error

gain error

linearity error, end-point

linearity error, best-straight-line

offset error

turn-off switching loss
turn-on switching loss
pedestal (error)

roll-over error

Full document details: JEDEC JEP104C.012003
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SYMBOL

fe
feo
Jhto

fhfc

fhfe

f max

f mod

~ |

0s
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TERM

total switching loss

total error

illuminance (illumination)
zero-scale error

spot noise figure; spot noise factor

average noise figure; average noise factor

frequency

conversion rate
cutoff frequency

small-signal short-circuit forward current transfer cutoff
frequency, common-base

small-signal short-circuit forward current transfer ratio cutoff
frequency, common-collector

small-signal short-circuit forward current transfer ratio cutoff
frequency, common-emitter

maximum clock frequency
or

maximum frequency of oscillation

modulation frequency
overall average noise figure

standard overall average noise figure

full scale

Full document details: JEDEC JEP104C.012003
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SYMBOL TERM REF.

fib frequency of unity forward transmission coefficient, 77/4.1.2
common-base

fic frequency of unity forward transmission coefficient, 77/4.1.2
common-collector

fad frequency of unity forward transmission coefficient, 77/4.3.2
common-drain

fie frequency of unity forward transmission coefficient, 77/4.1.2
common-emitter

fe frequency of unity forward transmission coefficient, 77/4.3.2
common-gate

FS(nom) full-scale value, nominal [also FSR(nom)] 99/2.5.2.1

FSR full-scale range, (practical) [also FSR(pr)] 99/2.5.2.1

FSR(nom) full-scale range, nominal [also FS(nom)] 99/2.5.2.1

FSR(pr) full-scale range, (practical) [also FSR] 99/2.5.2.1

fas frequency of unity forward transmission coefficient, 77/4.3.2
common-source

FS— full-scale, negative 99/2.5.2.1

FS+ full-scale, positive 99/2.5.2.1

fr transition frequency; frequency at which small-signal forward  77/4.1.2
current transfer ratio (common-emitter) extrapolates to unity

fi frequency of unity current transfer ratio 77/4.1.2

G gain, power 77/1.2.1

99/2.1.2.1
g conductance 77/1.2.1
GA glitch area 99/2.5.2.3
Documents
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GE glitch energy 99/2.5.2.3
25 small-signal forward transfer conductance, common-source 77/4.3.2
(also yf(real))
Zis small-signal input conductance, common-source (also Yig(real)) 77/4.3.2
gMB static transconductance, common-base 77/4.1.2
Zmb Use preferred symbol yy,. 77/4.1.2
&Mmc static transconductance, common-collector 77/4.1.2
Sme Use preferred symbol yy.. 77/4.1.2
&ME static transconductance, common-emitter 77/4.1.2
Sme Use preferred symbol yy. 77/4.1.2
Sme common-emitter small-signal transconductance 77/4.4.2
Zos small-signal output conductance, common-source 77/4.3.2
(also yos(real))
Gp insertion power gain, large-signal 99/2.4.2
power g(;rin, large-signal 99/2.4.2
Gy insertion power gain, small-signal 99/2.4.2
power gozfin, small-signal 99/2.4.2
Gpp large-signal insertion power gain, common-base 77/4.1.2
Gpb small-signal insertion power gain, common-base 77/4.1.2
Gpc large-signal insertion power gain, common-collector 77/4.1.2
Gpe small-signal insertion power gain, common-collector 77/4.1.2
Gpg large-signal insertion power gain, common-emitter 77/4.1.2
Documents
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SYMBOL

hrc

TERM

small-signal insertion power gain, common-emitter
small-signal insertion power gain, common-gate

small-signal insertion power gain, common-source

small-signal reverse transfer conductance, common-source

(alsoy rs(real))

transducer power gain, large-signal

transducer power gain, small-signal

large-signal transducer power gain, common-base
small-signal transducer power gain, common-base
large-signal transducer power gain, common-collector
small-signal transducer power gain, common-collector
large-signal transducer power gain, common-emitter
small-signal transducer power gain, common-emitter
small-signal transducer power gain, common-gate
small-signal transducer power gain, common-source
matrix parameter

current transfer ratio

static forward current transfer ratio, common-base

small-signal short-circuit forward current transfer ratio,
common-base

static forward current transfer ratio, common-collector

Full document details: JEDEC JEP104C.012003
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77/4.3.2
77/4.3.2

77/4.3.2

99/2.4.2
99/2.4.2
77/4.1.2
77/4.1.2
77/4.1.2
77/4.1.2
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hie(imag)

hie(real)

hoe(imag)

hoe(real)

hrb
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TERM

small-signal short-circuit forward current transfer ratio,
common-collector

static forward current transfer ratio, common-emitter

small-signal short-circuit forward current transfer ratio,
common-emitter

static input resistance, common-base

small-signal short-circuit input impedance, common-base
static input resistance, common-collector

small-signal short-circuit input impedance, common-collector
static input resistance, common-emitter

small-signal short-circuit input impedance, common-emitter

imaginary part of the small-signal short-circuit input
impedance, common-emitter

real part of the small-signal short-circuit input impedance,
common-emitter

small-signal open-circuit output admittance, common-base

small-signal open-circuit output admittance, common-collector

small-signal open-circuit output admittance, common-emitter

imaginary part of the small-signal open-circuit output
admittance, common-emitter

real part of the small-signal open-circuit output admittance,
common-emitter

small-signal open-circuit reverse voltage transfer ratio,
common-base

Full document details: JEDEC JEP104C.012003
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SYMBOL

hI'C

hre

B
Iggy

IBo)

[(BO)

IBR)

I(BR)
IB2(mod)

Ic

TERM

small-signal open-circuit reverse voltage transfer ratio,

common-collector

small-signal open-circuit reverse voltage transfer ratio,

common-emitter
luminous intensity
or

radiant intensity

current

2
case nonrupture /¢ value

It value (of a surge on-state current)

base current, dc

base current, rms value of alternating component
base current, instantaneous total value

base cutoff current

breakover current, dc

breakover current, instantaneous total value
breakdown current
or
reverse breakdown current, dc
reverse breakdown current, instantaneous total value

interbase modulated current

collector current, dc

Full document details: JEDEC JEP104C.012003
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I

ic
IcBo
Iccpr)
Iccn
IccL
Icro
Icer
Icgs
Icgs
Icev
Icex

Icm

Ip

)»)
Ipav)
Ipp(DR)

IppH

JEDEC Publication No. 104C.01

TERM
collector current, rms value of alternating component
collector current, instantaneous total value
collector cutoff current, emitter open
data retention supply current
supply current, high-level output
supply current, low-level output
collector cutoff current, base open
collector cutoff current, resistance between base and emitter
collector cutoff current, base short-circuited to emitter
collector cutoff current, gate short-circuited to emitter
collector cutoff current, voltage between base and emitter
collector cutoff current, circuit between base and emitter
peak collector current
drain current, dc

or
off-state current, dc value, no alternating component

or
standby current
off-state current, instantaneous total value
off-state current, mean value averaged over a full cycle

data retention supply current

supply current, high-level output

Full document details: JEDEC JEP104C.012003
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SYMBOL TERM REF.
IppL supply current, low-level output 99/2.33
Ipm off-state current, maximum (peak) total value 77/6.1.2
Inofy) drain cutoff current 77/4.3.2
Ip(on) on-state drain current 77/43.2
Inom off-state recovery current 77/6.1.2
IprMm repetitive peak off-state current 77/6.1.2
77/7.2.2
Ip®rMS) off-state current, total rms value 77/6.1.2
Ipss zero-gate-voltage drain current 77/4.3.2
Is emitter current, dc 77/4.1.2
77/4.4.2
I, emitter current, rms value of alternating component 77/4.1.2
radiant ?Iitensity 77/5.3.2
i emitter current, instantaneous total value 77/4.1.2
Iego emitter cutoff current, collector open 77/4.1.2
IEB20 emitter reverse current 77/4.2.2
Tec(ofs) emitter-collector offset current 77/4.1.2
Ircs emitter cutoff current, base short-circuited to collector 77/4.1.2
IgEn supply current, high-level output 99/2.33
IggL supply current, low-level output 99/2.33
TE1E2(ofh) emitter cutoff current 77/4.1.2
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SYMBOL TERM REF.

Ir forward current, dc value, no alternating component 77/2.2
77/3.1.2
77/7.2.2

I forward current, rms value of alternating component 77/3.1.2

ip forward current, instantaneous total value 77/3.1.2

Irav) forward current, mean value averaged over a full cycle 77/3.1.2

G forward gate current 77/6.1.2

IrGB on-state gate bias current 77/6.1.2

IrGsus sustaining gate current 77/6.1.2

IFGT turn-on gate current 77/6.1.2

IrgT™ peak turn-on gate drive current 77/6.1.2

IeMm forward current, maximum (peak) total value 77/3.1.2

Iem(ov) forward current, overload 77/3.1.2

IrrMm forward current, repetitive peak 77/3.1.2

IrRMS) forward current, total rms value 77/3.1.2

Irs forward surge current 77/7.1.2

Irsm forward current, surge peak 77/3.1.2

TFSnom full-scale (current), nominal 99/2.52.1

Irsr full-scale (current) range, (practical) 99/2.5.2.1

TFSRnom full-scale (current) range, nominal 99/2.52.1

Irsrpr full-scale (current) range, (practical) 99/2.5.2.1

Irs— full-scale (current), negative 99/2.52.1
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SYMBOL

Irs+

I

iG
Igao
Igas
Igav)
Igp
IGEsF
IGEsr

IGr

iGQ
Icom

Igr

IGss

TERM

full-scale (current), positive

gate current, dc value, no alternating component

gate current, instantaneous total value

gate reverse current, cathode open

gate reverse current, cathode short circuited to anode
gate current, mean value averaged over a full cycle

gate nontrigger current

forward gate current, collector short-circuited to emitter
reverse gate current, collector short-circuited to emitter

forward gate current

gate reverse current, anode open

gate reverse current, anode short circuited to cathode
gate current, maximum (peak) total value

gate turn-off current, dc value, no alternating component
gate turn-off current, instantaneous total value

gate turn-off current, maximum (peak) total value

reverse gate current

reverse gate current, drain short circuited to source

Full document details: JEDEC JEP104C.012003

REF.

99/2.5.2.1

77/4.3.2

77/4.4.2
77/6.1.2

77/6.1.2
77/6.2.2
77/6.2.2
77/6.1.2
77/6.1.2
77/4.4.2
77/4.4.2

77/4.3.2
77/4.4.2

77/6.2.2
77/6.2.2
77/6.1.2
77/6.1.2
77/6.1.2
77/6.1.2

77/4.3.2
77/4.4.2

77/4.3.2
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SYMBOL
IgssF
Igssr

Igt

IGT

IgTm

Iy

Iig
I
Iix
I

5o

I I(standby)

Iy

Iy

Iig

JEDEC Publication No. 104C.01

TERM

forward gate current, drain short circuited to source
reverse gate current, drain short circuited to source
gate trigger current, dc value, no alternating component
gate trigger current, instantaneous total value
gate trigger current, maximum (peak) total value
holding current, dc value, no alternating component
or
holding current
holding current, instantaneous total value
inflection-point current
input bias current
high-level input current
input clamp current
low-level input current
dc input-to-output current; isolation current
or
input offset current
standby current
latching current, dc
or
limiting current
or
load current

latching current, instantaneous total value

leakage current

Full document details: JEDEC JEP104C.012003
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REF.

77/4.3.2
77/4.3.2
77/6.1.2
77/6.1.2
77/6.1.2
77/6.1.2
77/7.2.2
77/6.1.2
77/3.3.2
99/2.4.6
99/2.3.3
99/2.2.4
99/2.3.3
77/5.4.2
99/2.4.6
99/2.6.4
77/6.1.2
77/3.5.2
99/2.6.4
77/6.1.2

99/2.2.4

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/jedec-jep104c-01-2003
http://www.avadocuments.com/doc/jedec-jep104c-01-2003

JEDEC Publication No. 104C.01

Page 16
SYMBOL TERM
I (s shutdown current (also Iosd))
I rated peak single-pulse transient current
Im(%;c) Use preferred symbol Zie(imag).-
Im(%.) Use preferred symbol Zoe(imag)-
Im(yg) Use preferred symbol bgs OF yg(imag)-
Im(y;e) Use preferred symbol yie(imag)-
Im(yis) Use preferred symbol bjs or yig(imag)-
Im(yoe) Use preferred symbol yoe(imag)-
Im(y,s) Use preferred symbol be OF Yos(imag)-
Im(yy) Use preferred symbol by 0r Yig(imag)-
1, detector noise current
or

noise current, equivalent input
Io average rectified output current, 50-Hz or 60-Hz sinewave

input, 180° conduction angle

or

output current
Ioge off-state current
Ion high-level output current
Iok output clamp current
IoL low-level output current
Iom maximum output current swing

Full document details: JEDEC JEP104C.012003

REF.

99/2.6.4
77/7.2.2
77/4.1.2
77/4.1.2
77/4.3.2
77/4.1.2
77/4.3.2
77/4.1.2
77/4.3.2
77/4.3.2
77/5.2.2
77/2.2

77/3.1.2

99/2.6.4
99/2.2.4
99/2.3.3
99/2.2.4
99/2.3.3

99/2.4.6
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SYMBOL

los

To(sd)
lov)

loz

Ipp

Ir

IR

Ir(av)

Irc
IRC

Ircav)

Irem

Iremov)

JEDEC Publication No. 104C.01

TERM

short-circuit current limit
or
short-circuit output current

shutdown current (also /1 (s4))

overload forward current (also /rm(ov))

high-impedance-state output current

peak-point current

peak impulse current

reverse current, dc value, no alternating component

reverse current, rms value of alternating component

reverse current, instantaneous total value

reverse current, mean value averaged over a full cycle

reverse-conducting current, dc value, no alternating component

reverse-conducting current, instantaneous total value

reverse-conducting current, mean value averaged over a full

cycle

reverse-conducting current, maximum (peak) total value

overload reverse-conducting current, maximum (peak) total

value

Full document details: JEDEC JEP104C.012003
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REF.

99/2.6.4

99/2.3.3
99/2.4.6

99/2.6.4
77/3.1.2
99/2.3.3

77/3.3.2

77/4.2.2
77/6.2.2

77/7.1.2

77/2.2

77/3.1.2
77/6.1.2

77/3.1.2

77/3.1.2
77/6.1.2

77/3.1.2
77/6.1.2

77/6.1.2
77/6.1.2

77/6.1.2

77/6.1.2

77/6.1.2
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