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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 JEDEC legal 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.

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
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FOREWORD

The material in this document was developed by the Committee on Low Frequency
Power Transistors (JC-25) of the Joint Electron Device Engineering Councils
(JEDEC), and has been approved by the JEDEC Council for issuance as a JEDEC
Suggested Standard.

The products under the jurisdiction of the Committee, and to which the
document is primarily directed, include all power transistors, power Darling-
tons, and similar single-chip devices capable of dissipating 2.5 W or more of
power, and rated to operate at frequencies less than 3 MHz and to have gain
band-width products less than 300 MHz.

This document is intended for the use of both transistor suppliers and users.
It includes the test methods which are specified in the Committee's registra-
“tion formats and are used for establishing and verifying the maximum ratings,
safe operating conditions, and electrical characteristics of low frequency
power transistors registered by JEDEC. It also includes accepted practices
for making thermal characteristic tests of these transistors. Pertinent more
. to the interests of suppliers is a part on procedures for having transistors
registered by JEDEC, and a part on military specifications used as procurement
documents by the United States Govermnment for purchasing semiconductor devices.
. Of more general interest is a users guide with sections on transistor failure
iiﬁ, modes, effects of temperature on electrical parameters, and hints for trouble
‘ ~ shooting transistor circuits. The terms, with their definitions, and the
letter symbols used in the document are listed in a separate part.

The document is issued in the form of a suggested standard while experience is

gained with its use to determine if it should be adopted as an EIA-NEMA recom-
mended standard.
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PART 1
TERMS, DEFINITIONS, AND LETTER SYMBOLS

1.1 INTRODUCTION

This part consists of a listing of letter symbols, terms, and definitionms
which are used in other parts of this document, and some which 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 in
the document to avoid the necessity of being included.

While the primary source for this listing is JEDEC Publication No. 77-A, 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.

References to definitions which are provided in JEDEC Publication 77-A are
included in parentheses after the definitiom. Reference to the source of other

‘definitions used are also included as appropriate.

The letter symbols used consist of primary symbols and secondary or subscript
symbols. Upper-case letters indicate dc, average, rms, or maximum values while
lower-case letters indicate instantaneous values of a quantity which varies with time

Descriptive informatign concerning letter symbols used are abbreviated and added
in subscript, sometimes in parentheses. The abbreviations used are as follows: ¥
and PX for maximum or peak value, AV for average value, max for maximum value, min
for minimum value, and on for the value while thé transistor is in its-conducting
state. ) '

Multiple terminals connected to electrodes of the same type, such as the bases
of a Darlington device, are identified by adding a number following and in line
with each terminal designation in accordance with terminal numbering in EIA Standard
RS-321B. For example, VEBI is the voltage between the emitter and base terminal

number 1.

1.2 TERMS AND DEFINITIONS )
Term : Definition
base (B, B)* ¢ o ¢ o o o o o o A region which lies between an emitter and

collector of a transistor and into which min-
ority carriers are injected. (Ref. 60 IRE 28.S:

breakdown. . . « « « « « « » . 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 resistance for
an increasing magnitude of reverse current.
(Ref. RS-282 par. 1.38).

Documents
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Term

breakdown region . . . .

breakdown voltage. . . . . . . .

collector (C, ¢)*. . . .

electrode . . . . . . .

emitter (E, e})* . . . .

junction, collector. . .

junction, emitter . . .

open-circuit . . . . . .

reverse current. . o o .

Full documént details: JEDEC JESD10-1976 (2002)
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*NOTE:

Definttion

A region of the volt-ampere character-
istic beyond the initiation of break-
down for an increasing magnitude of
reverse current. (Ref RS-282 par. 1.37).

The voltage measured at a specified
current in a breakdown region. (Ref
MIL-S-19500D Par. 20.3).

A region through which a primary flow
of charge carriers leaves the base.
(Ref. 60 IRE 28.S51).

An electrical and mechanical contact
to a region of a semiconductor device.
(Ref. RS-282 par. 1.06).

‘A région from which charge carriers
that are minority carriers in the base
are injected into the base. (Ref. 60
IRE 28.S51).

A semiconductor junction normally biased )
in the high-resistance direction, the .
current through which can be controlled

by the introduction of minority carriers

into the base. (Ref. 60 IRE 28.51).

A semiconductor junction normally biased
in the low-resistance direction to
inject minority carriers into the base.
(Ref. 60 IRE 28.S51).

A circuit in which halving the magni-

tude of the terminating impedance

does not produce a change in the parameter
being measured greater than the required
accuracy of the measurement. (Ref
MIL-S-19500D par. 20.8).

The current that flows through a semi-
conductor junction in the reverse
direction.

Reference to base, collector, emitter
symbolism (B, b, C, ¢, E, c) refers
to the device terminals connected to
those regions.

®
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Term

reverse direction . « « . . . .

saturation . . . v . . e . 4 . .

second breakdown . . . . . . . .

Definition

The direction of higher resistance to
steady direct-current flow through a
semiconductor junction. (Ref. RS-282
par. 1.20).

A base-current and a collector-current
condition resulting in a forward-biased
collector junction. (Ref. JEDEC Publ.
77-A, p. D1.)

A condition of the transistor, resulting
from a lateral current instability,

in which the electrical characteristics
are determined principally by the spread-
ing resistance of- a thermally maintained
current constriction. The initiation

of second breakdown is observed as a_
decrease in the voltage sustained by

the collector.

JC-25 NOTE: Second breakdown differs
from thermal failure in that its initi-

. ation can not be predicted from low

voltage thermal resistance measurements.

Unless the current and duration in second
breakdown are limited the high junction
temperature at the current constriction
will result in failure, usually as a
collector-to-emitter short-circuit.

Second breakdown can occur at positive,
negative, or zero base current.

-

semiconductor device , . . . . A device whose essential characteris-

semiconductor junction . . . . .
(commonly referred to as
junction)

short-circuit. . . « « = . « « &

Full document details: JEDEC JESD10-1976 (2002)

tics are due to the flow of charge
carriers within a semiconductor.
RS-282 par. 1.09).

(Ref.

A region of transition between semi-
conductor regions of different electri-
cal properties (e.g., n-n+, p-n, p-D+
semiconductors), or between a metal

and a semiconductor. (Ref. RS-282 par.
1.0).

A circuit in which doubling the magni-
tude of the terminating impedance does
not produce a change in the parameter
being measured that is greater than the
required accuracy of the measurement.
(Ref. MIL-S-19500D par. 20.16).
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Term Definition

small-signal . . . . . . . . . . A signal which when doubled in magni-
tude does not produce a change in the
parameter being measured that is greater
than the required accuracy of the
measurement. (Ref. MIL-S-19500D
par. 20.17).

staticvalue . . « . « « « « « . A non-varying value or quantity of
measurement at a specified fixed point,
or the slope of the line from the origin
to the operating point on the appropriate
characteristic curve. - (Ref. IEEE #255
par. 2.2.1).

terminal « . + « « < « « « » « o An externally available point of connec-
tion to one or more electrodes. (Ref.
RS-282 par. 1.14).

thermal resistance . . . . . . . The temperature difference between two
(steady-state) specified points or regions divided by

. the power dissipation under conditions of
thermal equilibrium. (Ref. IEEE #223).

transient thermal . . . . . . . The change of temperature difference
impedance - . between two specified points or regions

at the end of a time interval divided
by the step function change in power
dissipation at the beginning of the
same time interval causing the change
of temperature difference. (Ref.
IEEE #223).

transistor . . . . . . « . . . . An active semiconductor device capable
of providing power amplification and
having three or more terminals.

(Ref. IEC #147-0 par. 0-2.8).

s

transistor, junction, . . . . . A transistor having a base and two or
multijunction type more junctions.

Graphic symbols for emitter, base, collec-
tor transistors: (Ref. ANST Y32.2).

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

NPN P
collector collecto:
base base ’
cuments
emitter enitr=sr

Full document details: JEDEC JESD10-1976 (2002) 8
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Symbol

Cibo

obo

hfe

PE

FE

fe

IE

ie

.
-~
Ve
Ve o
‘.'/

1.3 LETTER

SYMBOLS, TERMS AND DEFINITIONS

Term

open-circuit input
capacitance

open-circuit output
capacitance

small-signal short-
circuit forward )
current transfer ratio
cutoff frequency
(common-enitter)

transition frequency
‘or '

frequency at which
small-signal forward
current transfer ratio
(common-emitter)
extrapolates to unity

large-signal insertion
power gain (common-
emitter)

static forward cur-
rent transfer ratio
{common-emitter)

small-signal short-
circuit forward
current transfer ratio
(common emitter)

static input resist-
ance (common-emitter)

small-signal short-
circuit input impedance
(common-emitter)

Full document details: JEDEC JESD10-1976 (2002)

Definition

The capacitance measured across the
input terminals (emitter and base) with
the collector open-circuited for ac.
(Ref. IEEE #255).

The capacitance measured across the out-
put terminals (collector and base) with
the input open-circuited to ac.

(Ref. IEEE #255).

The lowest frequency at which the magni-
tude of the small-signal short-circuit
forward current transfer ratio is 0.707
of its value at a specified low fre-
quency (usually 1 kHz or less).

_(Ref.’ IEEE #255).

The product of the modulus (magnitude)

of the common-emitter small-signal short-
circuit forward current transfer ratio,
hfe, and the frequency of measurement
when this frequency is sufficiently high
so that the modulus (magnitude) of hge

is decreasing with a slope of approxi-
mately 6 dB per octave. (Ref. IEEE #255).

The ratio, usually expressed in dB, of
the signal power delivered to the load
to the large-signal power delivered to
the input.

The ratio of the dc collector current to
the dc base current. (Ref. MIL-S-19500D
par. 30.28).

The ratio of the ac collector current to
the small-signal ac base current with
the collector short-circuited to the
emitter for ac. (Ref. MIL-S5-19500D

par. 30.20).

The ratio of the dc base-emitter voltage
to the dc base current. (Ref. MIL-S-
19500D par. 30.29).

The ratio of the small-signal ac base-
emitter voltage to the ac base current
with the collector short-circuited to the
emitter for ac. (Ref. MIL-S-19500D

par. 30.24).

Documents


http://www.avadocuments.com/doc/jedec-jesd10-1976-2002
http://www.avadocuments.com/doc/jedec-jesd10-1976-2002

' Symbol Term
Im(hie) imaginary part of the
small-signal short-
circuit input imped-
ance, (common-emitter)
Re(hie) real part of the small-
signal short-circuit
input impedance,
(common-emitter)
he small-signal open-
circuit output
admittance,
(common-emitter)
I (h ) imaginary part of the
m- oe N
small-signal open-
circuit output admit-
tance, (common-emitter)
Re(hoe) real part of the small-
signal open-circuit
output admittance,
(common-emitter)
IB’ current, dc (base-
1 terminal, collector-
c’ - terminal, emitter-
IE terminal)
Ib’ current, rms value of
1 alternating component
c’ (base-terminal,
Ie collector-terminal,
emitter-terminal)
iB’ current, instantan-
i eous total value
c’ (base-terminal,
iE collector-terminal,

emitter-terminal)

Full document details: JEDEC JESD10-1976 (2002)

Definition

The ratio of the out-ofwphase (imaginary)
component of the small-signal ac base-
emitter voltage to the ac base current
with the collector terminal short-circuited
to the emitter terminal for ac.

The ratio of the in-phase (real) com-
ponent of the small-signal ac base-~
emitter voltage to the ac base current
with the collector terminal short-
circuited to the emitter terminal for ac.

The ratio of the ac collector current to
the small-signal ac collector-emitter
voltage with the base terminal open-
circuited to the emitter for ac. (Ref.
MIL-S-19500D par. 30.15).

The ratio of the ac collector current to
the out-of-phase (imaginary) component
of the small-signal collector-emitter
voltage and with the base terminal open-
circuited to the emitter for ac.

The ratio of the ac collector current to
the. in-phase (real) component of the
small-signal collector-emitter voltage

and with the base-terminal open-circuited .
to the emitter for ac.

The value of the dc current into the
terminal indicated by the subscript.

.

The root-mean-square value of alter-
nating current into the terminal
indicated by the subscript.

The instantaneous total value of
alternating current into the terminal
indicated by the subscript.

S )

Documents
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Symbol

@ | . Tcpo

Teere
CES®
CEV?

CEX

CEO’

DIAGRAM ILLUSTRATING FOREGOING CURRENTS (Ref IEEE #255)

Ie Iem

| [— MEAN-SQUARE MAXIMUM (PEAK)

i VALUE OF VALUE OF

P | ALTERNATING CURRENT ALTERNATING COMPONENT -—

- - - -—

]

|/

_i / ——
H | ///
w
g |
g
o i3
g |
£ [
g .
a3 Latav)
8 0-C VALUE, WITH

ALTERNAT ING
lc COMPONENT
0-GVALUE, |
NO ALTERNATING ' Tew
COMPONENT MARIMUM(PEAK) ETANNEOUS
TOTAL VALUE . TOTAL VALUE
TIME
NO ALTERNATING __,
- ATt WITH ALTERNATING
- ® @
Term Definition,

collector cutoff current,
dc, emitter open

collector cutoff current,
dc (base open,

resistance between
base and emitter,

base short-circuited
to emitter, :

voltage between
base and emitter,

circuit between
base and emitter)

11
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The de current into the collector ter-
minal when it is biased in the reverse
direction with respect to the base
terminal and ‘the emitter terminal is
open-circuited. (Ref IEEE #255).

The dc current into the collector ter-
minal when it is biased in the reverse
direction* with respect to the emitter
terminal and the base terminal is (as
indicated by the last subscript letter
as follows):

open-circuited.

returned to the emitter terminal
through a specified resistance.
short-circuited to the emitter
terminal.

= returned to the emitter terminal
through a specified voltage.
= returned to the emitter terminal
through a specified circuit.

% < 0 WO
1]

(Ref. IEEE #255)

*For these parameters, the collector
terminal is considered to be biased in
the reverse direction when it is made
positive for NPN transistors or nega-
tive for PNP transistors with respect

to the emitter terminal. Documents
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Symbol Term

IEBO emitter cutoff current,
dc, collector open

PBE power input, dc (to
the base, common-emit-
ter) .

P power input; instantan-
eous total (to the base,
common-emitter)

POE large-signal output
power (common-emitter)

PT total nonreactive
power input to all
terminals

Pr nonreactive power input,
instanteous total, to
all terminals

Q quality factor >

rb'Cc collector-base
time constant

Re thermal resistance

(formerly )

RGCA thermal resistance,
case~to-ambient

ReJA thermal resistance,

(formerly junction-to-ambient

©5.a)

' Full document details: JEDEC JESD10-1976 (2002)
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Definition

The dc current into the emitter ter-
minal when it is biased in the reverse
direction with respect to the base ter-
minal and the collector terminal is
open-circuited. (Ref. IEEE #255).

The product of the dc input current and
voltage with the common-emitter circuit
configuration.

The product of the instantaneous input

"current and voltage with the common-

emitter circuit configuration.

The product of the large-signal ac out-
put current and voltage with the common-
emitter circuit configuration.

The sum of the products of the dc input
currents and voltages, i.e.
Voo ° IB + VCE + I. or

BE Cc
'%+V e I

VBE cs ¢

The sum of the products of the instan-
taneous input currents and voltages.

Sa

27 times the ratio of the maximum stored
energy to the energy dissipated per cycle
at a given frequency. Note: The Q of
an inductor at a frequency is the mag-
nitude of the ratio of its reactance to
its effective series resistance at that
frequency. (IEEE std. 100-1972).

The product. of the intrinsic base
resistance and collector capacitance
under specified small-signal conditionms.

Refer to thermal resistance (steady
state) in 1.2.

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

The thermal resistance (steady-state)

from the semiconductor junction(s) to
the ambient.

Documents
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Symbol

Regc

(formerly

©5-¢)

Rooum

Term )

thermal resistance,
junction-to-case

thermal resistance,
junction-to-mounting
surface

ambient temperature or
free-air temperature
case temperature

junction temperature-

storage temperature

delay time

fall time

turn-off time
turn-on time

pulse time

Full document details: JEDEC JESD10-1976 (2002)

Definition
The thermal resistance (steady-state)

from the semiconductor junction(s)
to a stated location on the case.

The thermal resistance (steady-state)

. from the semiconductor junction(s) to

13

a stated location on the mounting sur-
face. :

The air temperature measured below a
device, in an environment of substan-
tially uniform temperature, cooled
only by natural air convection and not
materially affected by reflective and
radiant surfaces. (Ref. MIL-S-19500D
par. 20.20.1).

The temperature measured at a specified
location on the case of a device. )
(RefQ MIL-S-IQSOOD Pal‘. 20 ° 20 . 2) .

The temperature of the semiconductor
junction.

The temperature at which the device,
without any power applied, is stored.
(Ref. MIL-S-19500D par. 20.20.3).

The time interval from the point at
which the leading edge of the input
pulse has reached 10 percent of its
maximum amplitude to the point at which
the leading edge of the output pulse has
reached 10 percent of its maximum ampli-
tude. (Ref. MIL-S-19500D par. 20.11).

The time duration during which the trail-

ing edge of a pulse decreases from
90 to 10 percent of its maximum amplitude.
(Ref. MIL-S-19500D par. 20.12).

The sum of t, + te.

The sum of ty + Tt

The time duration from the point on the
leading edge which is 90 percent of the
maximum amplitude to the point on the
trailing edge which is 90 percent of the

maximum amplitude. (Ref. MIL-S-19500D
par. 20.15).

Documents
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Symbol Term Definition

t rise time The time duration during which the amp-
litude of the leading edge of a pulse
increases from 10 to 90 percent of its
maximum amplitude. (Ref. MIL-S-19500D
par. 20.13).

t storage time The time interval from a point 90 percent

of the maximum amplitude on the trailing

edge of the input pulse to a point 90

percent of the maximum amplitude on the .
trailing edge of the output pulse.

(Ref. MIL-S-19500D par. 20.14).

t pulse average time The time duration from the point on the

' " leading edge which is 50 percent of the
maximum amplitude to a point on the
trailing edge which is 50 percent of
the maximum amplitude. (Ref. MIL-S-19500D
par. 20.10). :

DIAGRAM ILLUSTRATING PULSE TIME SYMBOLOGY

INPUT PULSE OUTEUT FULSE

5
)
« 7
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Symbol

V (8r)CBO’
(formerly

BVCBOJ

V (8rycE0’
(formerly

BVego)

VesRr)CER®

(formerly

BVeer)

V(8r)CES?
(formerly

BVegg)
V BR)CEV?
(formerly
BVerv)

V (BR)CEX

- (formerly

BVeEx)

Ver)EBO’
(formerly

BVEBO)

vBB’

vCC’

VEE

BC’
BE’
CB’
CE’
EB’
EC

< < < <

< <

Term

breakdown voltage col-
lector-to-base, emitter

open

breakdown voltage,
collector-to-emitter
with (base open,

resistance between
base .and emitter,

base short-c1rcu1ted
to emitter,

voltage between
base and emitter,

circuit between
base and emitter)

breakdown voltage,
emitter-to-base,
collector open

supply voltage, dc
(base, colléctor,
emitter)

voltage, dc or average

(base-to-collector,
basée-to-emitter,
collector-to-base,
collector-to-emitter,
emitter-to-base,
emitter-to-collector)
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Definition

The breakdown voltage between the col-
lector terminal and the base terminal
when the collector terminal is biased
in the reverse direction with respect
to the base terminal and the emitter
terminal is open-circuited. (Ref.
IEEE #255).

The breakdown voltage between the col-
lector terminal and the emitter terminal
when the collector terminal is biased in
the reverse direction* with respect to
the emitter terminal and the base ter-
minal is (as indicated by the last sub-
script letter as follows):

0 = open-circuited.

R = returned to the emitter terminal
through a specified resistance.

S = short-circuited to the emltter

terminal.

V = returned to the emitter term1na;
through a specified voltage.

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

(Ref. IEEE #255)

*For these parameters, the collector ter-
minal is considered to be biased in the
reverse direction when it is made posi-
tive for NPN transistors or negative for
PNP transistors with respect to the emit-
ter terminal.

The breakdown voltage between the emit-
ter and. base terminals when the emitter
terminal is biased in the reverse direc-
tion with respect to the base terminal
and the collector terminal is open-
circuited. (Ref. IEEE #255).

The dc supply voltage applied to 2 cir-
cuit connected to the reference terminal.

\

The de voltage between the terminal
indicated by the first subscript and
the reference terminal (stated in
terms of the polarity at the ter-
minal indicated by the first sub-

script). Documents
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Symbol Term
\'s saturation voltage,
BE (sat) dc, base-to-emitter
Vv R d¢ open-circuit
EB(£1) voltage (floating
potential)
(emitter-to-base)
VCBO collector-to-base
voltage, dc,
emitter open
V. ) saturation voltage,
Cgcsat) de, collector-to-
emitter
Vtéo, collector-to-emitter .
voltage, dc, with
(base open,
VéER’ resistance between
base and emitter,
VCES’ base éhort-circuited
to emitter,
VCEV’ voltage between
base and emitter,
VCEx circuit between

base and emitter)

Full document details: JEDEC JESD10-1976 (2002)
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Definition \) .

The dc voltage between the base and
emitter terminals. for specified base-
current and collector-current conditions
which are intended to ensure that the
collector junction is forward biased.

The dc open-circuit voltage (floating
potential) between the emitter ter-
minal and the base terminal when the col-
lector terminal is biased in the re-
verse direction with respect to the base
terminal. (Ref. IEEE #255)

The dc voltage between the collector
terminal and the base terminal when
the emitter terminal is open-circuited.

The dc voltage between the collector
and the emitter terminals for speci-
fied saturation conditions. (Ref., IEEE
#255)

"The de voltage between the coliector

terminal and the emitter terminal when
the base terminal is (as indicated by
the last subscript letter):

!.

open circuited.

returned to the emitter terminal
through a specified resistance.
short-circuited to the emitter
terminal.

= returned to the emitter terminal
through a specified voltage.

= returned to the emitter terminal
through a specified circuit.

< n WO
n

'

1

/
.
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. A Symbol Term Definition

VCEO(sus)’ sustaining voltage, The collector-to-emitter breakdown voltage
collector-to-emitter at relatively high values of collector
with (base open, current where the breakdown voltage is

relatively insensitive to changes in

VCER(sus)’ resistance between collector current. The base terminal
base and emitter, is (as indicated by the third subscript

letter as follows):
vCES(sus)’ base short-circuited

to emitter, . 0 = open circuited."
R = returned to the emitter terminal
VCEV(sus)’ voltage between base through a specified resistance.
and emitter, S = short-circuited to the emitter
terminal.
VCEX(sus) circuit between base V = returned to the emitter terminal
and emitter). ' through a specified voltage.

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

. NOTE: This would be the transient
voltage between the collector and
emitter terminals during switching
with an inductive load from a forward-
biased base-emitter to an external con-
dition described by the third subscript

. . ; ' : letter.

\ emitter-to-base The dc voltage between the.emitt?r
EBO voltage, dc, terminal and the base termlna} w1§h
collector open the collector terminal open-circuited.
Ze(t) transient thermal 3efer to transient thermal impedance
(formerly impedance in 1.2.
® ey
zeJA(t) transient thermal The tragsient ther@al i@pedance from
impedance, junction- the semiconductor junction(s) to the
éformer;y to-ambient ambient.
J-A(t)
ZeJC transient thermal The transient ?herm§1 impedance from the
(t) impedance, junction- semiconductor junction(s) to a stated
éformer%y to-case ' . location on the case.
J-C(t)
‘ £
Documents
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PART 2
REGISTRATION

2.1 INTRODUCTION

This chapter describes established procedures that are followed in the

.assignment of semiconductor industry type designations to and registration of

power transistors. These procedures are discussed from the standpoints of
both administration by JEDEC and compliance by the device manufacturer.

The material in 2.2 on type assignments is taken from JEDEC Publication
No. 15C (October 1971). However, the latest revision of this publication has
overriding authority where any conflict may occur with the material contained
here.

- 'The material in 2.3 and 2 4 is taken from JEDEC Publication No. 74
(revised).

2.2 TYPE ASSIGNMENT

2.2.1 Introduction

This section describes the established administrative procedures that are

"followed in the orderly assignment of type designations to and registration of

solid state devices. Technical standards concerning registration are not
included. .

The term "type designation" used here refers to the number assigned to a
solid state device in accordance with the EIA-NEMA Standards for Designation
System for Solid State Devices (EIA Standard RS-370, NEMA Publication No. 512).
The term "type designation" may be applied to the original number assigned
(without suffix) or to a number with a suffix letter. All procedures des—-
cribed here apply equally well to both the basic type designation and to the
suffix letter designation unless otherwise stated (see 2.2.4 and 2.2.5).

) 2.2.2 Purpose and Intent

The purpose of the type designation and registration system is to facili-
tate the purchase and distribution of solid state devices by non-technical
individuals. The registration procedures are designed to ensure that devices
reglstered with the Council differ from each other in performance characteris-
tics or physical dimensions.

!
The following is a partial list of the many ways in which the JEDEC reg-
istration system is useful to many segments of the electronics industry:

(1) A single number replaces the multiple house numbers that would be
used where there are two or more manufacturers of a particular device.
This advantage is of particular value to the larger consumer such as the
government, because it means in most cases the procurement and supply of
a single item, instead of multiple items.
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(2) The existence of a nationally recognized designation encourages
other manufacturers to make similar devices, thereby increasing and pro-

moting competition.

(3) Types registered under the JEDEC system differ from each other in a
significant manner in terms of performance characteristics or physical
dimensions.

(4) Types registered under the JEDEC system can be more easily compared
because defining characteristics of the specification must be based upon
standard test conditions and registered according to standard formats
(see 2.2.7).

(5) The publication of registration information through trade channels
makes it easier for consumers to obtain second sources of supply.

(6) The specifications of registered. devices carrying the authorized
designations cannot be changed at will by the first or any subsequent
manufacturer, thus promoting standardization and interchangeability.

(7) In many cases it provides a means for non~technical- personnel of
user procurement, and stock and maintenance operations to obtain the
equivalent replacement parts. ’

(8) It provides a permanent record for future procurement in those cases
where. the original manufacturers no longer exist or make the type.

(9)- It provides an identification system of parts which is of large bene-
fit to the distributors and users of electronic parts. The JEDEC system
permits reduction in the required number of parts in inventory.

Registration consists of the assignment of type designations to solid
state devices in accordance with established rules, recording of the assignment
"and defining data, and the full dissemination of the information to the elec-
tronics industry.

Registration procedures and rules are established by JEDEC, which is spon~
- sored jointly by EIA and NEMA. In any event, JEDEC neither assumes liability
for, nor endorses the use of any products which bear its authorized registra-
tion number. The Council has as its primary objective the development of
recommended standards in the field of solid state devices. An effective reg-
istration procedure is considered basic to the achievement of that objective.

It is the intent of these registration procedures to permit the assignment
of discrete semiconductor device type designations not only to single solid
state devices but also to combinations of solid state devices such as more than
one transistor element, or diode elements and transistor elements within the
same primary envelope. In each case, EIA Standard RS-370, "Designation System
for Discrete Semiconductor Devices," governs.

s l
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2.2.3 Brief Outline of Registration Procedures

For detailed procedures see 2.2.4 and 2.2.5.

2.2.3.1 Request

' The manufacturer furnishes to the Type Administrator defining data for a
device in accordance with the applicable registration format and requests as-
signment of a type designation.

2.2,3.2 Assigrment

The Type Administrator assigns a type designation and notifies the manu-
facturer of the assignmeént.

- 2.2.3.3 Release (Public Announcement)

Within one hundred and twenﬁy (120) days after date of assignment, the Type
Administrator announces the registration of the type by distributing the data to
the manufacturers of solid state devices and to users.

2.2.3.4 Correction Notice and Registration

Once data on a type has been released, it is possible to change the defin-
ing data for that type only by either of two methods: a correction notice or a
reregistration. In those cases where an error has been discovered in the data
submitted, a correction notice may be filed only by the original spomsor or the
Type Administrator within sixty (60) days after registration. Any device manu-
facturer may, at any time, propose a reregistration to change the registered
values for a device. In order for the change to be adopted, however, there
must be no opposition to the proposal from any other manufacturer of the device.

2.2.4 Detailed Procedures and Rules Governing Registration of Type
Designations without Letter Suffix

2.2.4.1 Application

Any manufacturer of solid state devices, whether or not a member of EIA or

NEMA, may request a type registration from the Type Administrator for a device

the manufacturer is developing or manufacturing. Foreign manufacturers may
also request type regilstrations. All applicants for type registrations will be
charged a fee for the service. :

The requirement that final registration data be made available to the Type
Administrator in order to obtain a type registration makes it necessary for the
manufacturer to defer his application until he is almost ready to market the
device.

A request for registration must be made in writing by the manufacturer of
the device. It must be accompanied by sufficient defining data to show that
the device .differs from any existing device for which a number has been assigned
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by the Type Administrator. The data must be submitted in accordance with the
applicable formats developed by the JEDEC Solid State Products Council. See
2.2.7, 2.2.8, and 2.2.9 for rules pertinent to development and use of formats.
If these formats are not available, the information must meet the minimum re-
quirements set by the Type Administrator. In any case, the Type Administrator
shall be the sole authority for determining the adequacy of data submitted.
Any appeal of the Type Administrator's determination shall be made in writing
within thirty (30) days, in accordance with the procedures set out in 2.2.6.

Only one outline drawing will be allowed for a single type designation
number (JEDEC 2N)

The data submitted shall be a typed original (or equivalent quality) on
unfolded 8-1/2" by 11" plain white bond paper (no letterhead) specific instruc-
tions for data submission appear with each registration format. The data shall
e mailed with suitable protection against creasing or bending. 1If the material
is not received in condition suitable for reproduction, the Type Administrator
reserves the right to return it to the sponsor notwithstanding delay and fur-
ther costs to the sponmsor.

Should the Type Administrator receive more than one application for a
particular device, he shall assign the designation for the type to the manu-
facturer having the earliest time of receipt at the office of the Type Admin-
istrator. A manufacturer wishing to establish early receipt may make use of
a telegram that furnishes adequate information for assignment. The telegram
must be followed within fourteen (14) days by a letter supplying the informa-
tion in the standard form, otherwise the application will be cancelled and the
applicant so notified.

Any manufacturer filing subsequent to the first application will be fur-
nished full information on the assignment, and the first manufacturer shall be
informed of the disclosure.

2.2.4.2 Assigmment

Upon receipt of the application for a type registration, the Type Adminis-
trator will make a search of existing type registrations to determine whether
the applicant's device has sufficiently distinct characteristics to warrant the
assignment of a new type designation. In determining discreteness or distinct-
ness, the Type Administrator shall take into account major differences such as,
but not limited to, different maximum ratings, new tests, different limits from
those that have been applied to existing devices, physical changes, and any
other characteristics that differ widely from already registered devices.

If additional data are deemed necessary by the Type Administrator to jus-—
tify an assignment of a type number, he shall so inform the applicant. If the
additional information is not given to the Type Administrator within fourteen
(14) days, the applicant shall be notified that the application has been re-
jected and given reasons therefor.

In case the submitted data closely corresponds with that of a device al-
ready assigned a designation by the Type Administrator, the Type Administrator

)L
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shall reject the application in writing, giving the reasons therefor and sup-
plying the type designation that is considered applicable. Any appeal of the
Type Administrator's determination shall be made in writing within thirty (30)
days in accordance with the procedures set out in 2.2.6.

In those cases where the Type Administrator's review indicates that an
assigmment is in order, the assignment will be recorded and a writtem notice
for the assignment and authorization for use sent to the applicant.

Corrections or changes in the data may be submitted by the original appli-
cant in the period prior to release. Changes are permissible only to the ex-
tent that the device characterization is not changed sufficiently to warrant
a change in its type designation status. All changes or corrections must be
authorized by the Type Administrator prior to their publication in association
with a JEDEC type number and must have prior coordination with the other appli-
cants to whom the designations may have been disclosed under the provisions of
2.2-401. . !

Should a manufacturer reverse a type designation and later decide that he
will not market the device for which an authorized designation has been assign-
ed and has not sold or publicly disclosed the device using that authorized des-
ignation, he may request cancellation of the assigmment. The Type Administra-
‘tor shall acknowledge the cancellation request and make record of the fact,
but shall not make further use of the designation.

In making type designation assignments, the Type Administrator shall fol-
low current JEDEC Standards, and the technical formats and guidance rules sup-
plied by the JEDEC Solid State Products Council and its Committees. When all
of this information is insufficient to cover a specific case, the Type Adminis-
trator may delay the application pending a decision from the appropriate JEDEC

" Committee. The Type Adminigtrator shall notify the applicant of the delay and

reason therefor.
2.2.4.3 Release (Public Announcement)

The Type Administrator shall release the registration data to the public
as soon as he is authorized to do so by the manufacturer, who in turn does so
when he is ready to market the device. If earlier authorization is not re-
ceived, the Type Administrator shall automatically release the data one hundred
and twenty (120) days after date of assignment. A delay may be requested for
legitimate cause. .

In those cases where a manufacturer publicly discloses data on an autho-
rized type designation before he has requested the Type Administrator to re-
lease the data, the Type Administrator shall automatically release the data
without waiting for the one hundred and twenty (120) day period to end. The
Type Administrator will take such action only in those cases when he has been
given conclusive evidence that disclosure has been made by the manufacturer.
For purposes of this section, the term "disclosure" is meant to include the
disclosure of an unreleased but authorized type designation and its data or
use through advertising, general distribution of data sheets, listing of price
lists, sampling, or other marketing steps. Disclosure as part of a government
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contract for the development of a device is not considered to be disclosure
within the meaning of this section.

In the case where an invitation-for-bid has been issued in connection
with a govermment contract for a solid state type that has not been released,
the Type Administrator shall use a procedure for effecting registration other
than the one described in the preceding paragraph. The recipient of the
invitation~for-bid shall supply details concerning the invitation and its
source. The Type Administrator will then contact the sponsor of the unre-
leased type designation, informing him of circumstances which require the
immediate release of data on the type. )

The registration data is distributed by the Type Administrator to all
known manufacturers of solid state devices, as well as to subscription lists
of nonmanufacturers of devices. The information sheets making the announce-
ment, which are known as releases, are summarized and listed in appropriate
EIA and NEMA publications so that users and designers in all segments of the
electronics industry are notified of the existence of the new device.

2.2.4.4 Correction Notice and Reregistration

"After a type designation has been completely registered, one of the ways
in which it is possible to change the defining data is by means of a correc-
tion notice. This can be filed only by the original sponsor or the Type Admin-
istrator and must be in the hands of the Type Administrator within sixty (60) ]
days after the release date. Correction to registered data after sixty (60) ‘.
days from date of release must be made through the reregistration procedure.

The correction notice process may be used when it is found that the reg-
istered data contains obvious incompatibilities, typographical errors, or am~
biguities. The correction notice will be circulated to the same mailing list
of those persons receiving the registration information, and it will clearly
refer to the particular release involved.

A correction notice does not become effective until sixty (60) days after
its release. During this period any manufacturer may object to the notice if
he can show that the change is not truly an obvious error, incompatibility, or
ambiguity. A single valid objection, if it cannot be reconciled by the Type
Administrator with the proponment, will cause the correction notice to be
cancelled.

The second way in which the defining data for a registered type may be
changed is by means of reregistration. Reregistration may be proposed only
by a manufacturer or the appropriate JEDEC Committee. In submitting data, the
manufacturer should use the most current approved format. If absolutely neces-
sary, he may use the format which was in effect at the time of registration of
the device being reregistered.

A reregistration proposal should be limited to those changes or additions
which do not affect unilateral interchangeability with the original versionm.

Any proposed reregistration which, in the opinion of the Type Administrator,
will affect unilateral interchangeability shall be rejected by the Type j‘ ‘
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Administrator. Examples of changes which affect unilateral interchangeability
are relaxed package dimensions, relaxed electrical ratings or characteristics,
etc. For dimensions and characteristics, increase of a maximum limit or re-
duction of a minimum limit constitutes a relaxation. For ratings (which imply
device capability), reduction of an upper limit or increase of a lower limit
constitures a relaxation. Manufacturers who believe unilateral interchange-
ability will not be affected have the prerogative of appealing the Type Admin-
istrator's decision as provided in 2.2.6.

Approved reregistration requests will be processed as follows. The Type
Administrator shall distribute the reregistration proposal to the device manu-
facturers on the mailing list to receive copies of all semiconductor registra-
tions. The reregistration release will instruct manufacturers having valid
objections to the proposal to submit their comments in writing (oral comments
are not acceptable) to the Type Administrator, so that he may receive thenm
with sixty (60) days from the date of release.

If no written adverse comments to a reregistration proposal are received
with the sixty (60) day period, the reregistration proposal becomes effective,
superseding the original registration, and the industry shall be so notified
by the Type Administrator. .

In the event that adverse comments on the proposed registration are re-
ceived and'

(1) if there is a possibility that the objections may be resolved, the
Type Administrator shall issue a "Hold in Abeyance" notice at the end of
the sixty day period.

(2) 41if attempts at reconciliation fail, the reregistration shall be can-
celled and a cancellation notice sent to all recipients of the previous
information.

(3) if the reconciliation results in a compromise, the previous proposal
shall be cancelled and the new proposal submitted again for a sixty day
approval by the industry.

(4) 1if the reconciliation results in the objectors' rescinding their
negative comments, the Type Administrator shall issue a notice that the
reregistration proposal has been accepted.

In those cases where the Type Administrator has rejected comments because
he considers them to be not valid, he shall notify the objector of his action
and ianform the objector tHat he has thirty (30) days in which to file an ap-
peal with the Council Secretary who, in turn, will notify the Type Administra-
tor that an appeal has been filed. 1If no appeal is made within the specified
period, the Type Administrator will proceed in accordance with the previous
paragraphs.
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2.2.5 Detailed Procedures and Rules Governing Registration of Type
Designations with Suffix Letters

All of the preceding rules are applicable to the assignment of a type
designation which contains a suffix letter, except as amended in the following
paragraphs.

The applicability of suffixz assigrments, as opposed to a new destignation,
is outlined in EIA Standard RS-370. In general, a suffiz designation can be
applied to an improved version of an existing type if the improved version is
wnilaterally interchangeable with the prototype and all prior suffix versions.
Exceptions exist for letters R and M; see EIA Standard RS-270.

The request and the accompanying informatiom will not be treated as con-
fidential information and will be circulated for approval to the recipients
of solid state device registration releases in. the same manner as a reregis-
tration proposal (see 2.2.4.4).

In submitting the data, the manufacturer should use the current format.
If absolutely necessary, he may use the format which was used for registration
of the lastrsuffix letter version (or the designation without suffix letter if
no letter has been previously assigned).

"If adverse comments on the assignment of the suffix letter are received
by the Type Administrator within the sixty (60) day period, he shall refer the .
entire matter to the cognizant JEDEC Committee for guidance. When the JEDEC ,.
Committee votes on recommendations to be submitted to the Type Administrator,
members whose companies are directly involved in the dispute shall be excluded
from voting. The Type Administrator, preferably, or his designated alternate
shall be present at the meeting when the JEDEC Committee discusses the matter
he has referred to them. The Type Administrator shall make the decision on the
registration of the suffix letter designation after considering the Committee's
recommendations.

The Type Administrator shall inform:the cognizant JEDEC Committee and the
parties involved of his decision. If no adverse comments are received within
thirty (30) days, then the notice of the assigmment becomes effective. If
adverse comments are received, then a status notice can be issued until all.
avenues -of appeal are exhausted .or the case dropped.

2.2.6 Appeal of the Type Administrator's Decisions

Decisions of the Type Administrator are subject to appeal to-the JEDEC
Solid State Products Coun¢il and to an Ad Hoc Arbitration Pamel as provided
herein. Decisions which may be appealed include those related to suffix let-
ter registrations, correction notices, and reregistration proposals. Deci-
ions on new type designations (that is, no suffix letter designations) may
not be appealed although protests may be filed for the purpose of instituting
corrective action on future assignments.
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The right of appeal shall extend to any member of the industry having a
product interest in, and adversely affected by, a decision of the Type Admin-
istrator. A notice of intent to appeal shall be sent by registered mail or
telegram to the Type Administrator with a copy sent to the Council Secretary.
Such notice shall be sent in time to reach the Type Administrator prior to the
expiration of a period of thirty (30) days after the date of issuance of the
notice of the Type Administrator's action.

Upon receipt of the notice of appeal, the Type Administrator shall imme-
diately inform the manufacturer sponsoring the acting being appealed and the
Chairman of the Council. The Type Administrator shall also publish a notice
to industry informing them of receipt of the appeal and holding in abeyance
the proposed action.

Upon receipt of the Type Administrator's notice, the Council Chairman
shall immediately appoint an Appeal Panel of all, but not less than three,
disinterested Council members, ome to act as Chairman, to convene within twenty
(20) days for the purpose of considering the appeal. Council members whose
employers are elther the sponsor or the appellant of the particular action be-
ing appealed may not serve on the Appeal Panel. If a full Appeal Panel cannot
be convened from the Council members, the Chairman may appoint JC Committee
chairmen or members to serve on the Appeal Panel.

Notices of the date, place, and time of the meeting of the Appeal Panel
shall be given to all parties having an interest. Council Secretary shall
serve as official recorder. The Appeal Panel shall comsider all relevant facts
and argiments before rendering a decision. Other pertinent data may be pre-
sented and the Appeal Panel shall decide whether the data is pertinent. Any
question involving interpretation of procedure or the relevancy of fact or argu-
ment shall be referred to JEDEC legal counsel for appropriate ruling.

In the event the appellant is not satisfied with the decision of the
Appeal Panel, he shall have the right to have the decision submitted to an Ad
Hoc Arbitration Panel consisting of three qualified and disinterested parties.
He shall have this right of appeal provided he and the other interested parties
in the dispute agree in writing prior to appeal to accept the recommendations
of the Ad Hoc Arbitration Panel and to waive any other right to redress. No-
tice of intent to exercise this right to review shall be made within three (3)
working days of the Appeal Panel's decision to the Council Secretary. One mem-
ber of the Ad Hoc Arbitration Panel shall be selected by the applicant, one
member by the Council Chairman, and a third by mutual agreement of both. The
Ad Hoc Arbitration Panel shall select one member to act as Chairman and shall
hold a meeting to review the decision of the Appeal Panel at the earliest prac-
ticable time, but no later than fifteen (15) days after selection of the Panel.

After full consideration of the decision of the Appeal Panel, the Ad Hoc
Arbitration Panel shall have the authority to confirm, reject, or modify such
decision. The decision of the Ad Hoc Arbitration Panel shall be final.
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2.2.7 Description of Registration Format

A format is intended to provide a uniform method of presentation of defi-
nition and performance of a JEDEC registered device. The Type Administrator
uses the completed format to assure the uniqueness of the device for type as-
signment purposes. The registrant manufacturer uses the format to completely
define a device to the degree which the formulating Committee and Council be-
lieve necessary to assure device interchangeability. Other potential manufac-
turers use the completed format and registration data to facilitate and assure
device interchangeability. Solid state device users employ the completed reg-
istration data to select, compare, and define devices to achieve intended cir-
cuit performance. The format provides for a common language of understanding
between supplier and user.

Each format provides for specific values of mechanical and electrical
parameters in two categories. One is for mandatory parameters and the Type
Administrator will not accept a proposed registration unless every such param-
eter is provided. The other is for additiomnal parameters which the formulating
Committee believes desirable for the further definition of a device intended
for a normal application. Additional data not listed in a format is permis-
sible if the registrant manufacturer believes it is necessary to further.define
the device and to assure interchangeability. ’

The Type Administrator must receive a properly completed registration for-
mat (see 2.2.2) in order to issue a JEDEC type number assignment. In the event
an appropriate format has not been prepared by the JEDEC Committees, the Type
Administrator, with advice from Council or Committee Chairmen, will determine
what shall constitute an interim substitute format. A completed format charac-
terizes a device by listing or referencing all mechanical outline dimensions
and terminal identification, all essential electrical performance data and max-
imum ratings, all necessary test methods, and all appropriate parameter symbols
which are believed necessary to assure device interchangeability. Each JEDEC
product Committee originates formats for each device category over which it has
been assigned responsibility. Each format is approved for circulation and use
by the JEDEC Council. JEDEC Committees have the responsibility for maintaining
and upgrading the technical content of formats such that they reflect the ad-
vancement of the technology of both design and manufacture. Mechanical and
electrical parameters are to be listed as minimum, maximum, or rated values
required to assure device interchangeability.

2.2.8 Use of a Format and JEDEC Registered Data

The solid state device manufacturer should use the JEDEC data for a reg-
istered device as the basis for his commercial data. Since the JEDEC registra-
" tion data is industry property, each manufacturer who desires to produce and
market that device must comply in every respect with the registered data.
Commercial data describing that device must identify by asterisks all param-
eters which appear on the JEDEC registration. If a manufacturer believes it
desirable, he may list additional defining data, such as performance curves
or quality items, provided such additions do not affect interchangeability.

@
.
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JEDEC type numbers should be used in the form in which they are assigned.
In data presentation and in device marking, the JEDEC number should be kept
separate and distinct and not make part of other identifying numbers, if such
other numbers are present. Alterations in a JEDEC number should not be made
for any purpose such as to indicate special selection, to modify characteris-
tics, or to indicate interchangeability.

Specific examples of past practices which are considered to be in con-
flict with this policy are illustrated but not limited to the following:

Slash Branding: JEDEC No./JEDEC No.
JEDEC No./House No. *

Unauthorized Suffix: 2N6000Z
2N6000-2
286000~-T0-9
2N6000/T0-9

JEDEC Council reserves all rights to the use of its symbols. The Armed
Services make use of JEDEC designations and are permitted to modify these
designations by means of prefixes to indicate conformance with military
specifications.

2.2.9 Test and Rating Methods Applied to JEDEC Data

Defining data on a format must be. supported by sufficient reference or in-
cluded information- to assure an understanding of the test methods used in the
measurement and interpretation of data and ratings. It is the responsibility
of the formulating JEDEC Committee and Council to define as many of the follow-
ing test methods, conditions, and other information, as appropriate for the
device or format under consideration:

(1)  Standard circuits for.the measurement of electrical characteristics

(2) Standard circuits for life testing of semiconductor devices

(3) Standard mechanical tests (shock, vibration, etc.)

(4) Standard fixtures and gauges

(5) Standard failure defining criteria

(6) Standard time duration of test when applicable (hours, cycles,
pulses, etec.) . :

(7) Standard definition of allowable number 6f defective units when
absolutely necessary in the establishment of a rating.

There should be no question as to the intention behind, or interpretation of,
any parameter or test listed on a format.
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2.3 STANDARD VALUES FOR USE IN REGISTRATION

2.3.1 Introduction

This section contains lists of standard values which are recommended
for use in power transistor device specifications and JEDEC Registration

to JC-25 Formats.
are used which are not included in these lists.

2.3.2 Standard Values for Ratings

(1) Voltage

(a) for < 300 V:
(b) £for > 300 V:

Rounded 13 series,+

(2) Current: Rounded 13 series.”

(3) Temperature: -27; s -2;0 N iOO R
-65 o =55 % =40 3 -25

+70* ’ +85% 3 +100 3

+230, +250", +3007, +350

for use in new documents.

(4) Power: Rounded 13 series.”

2.3.3 Standaid Values for Characteristics

(1) Gain (lower limit).

(a) for < 10: steps of 0.5
(b) for 2 10: Rounded 13 geries’

(2) Gain (gpper limit): RSunded 13 series’

(3) Frequency: Rounded 13’series.+

(4) Capacitance: Rounded 13 series.
(5) Time, switching: Rounded 13 series.”
(6) Current, cutoff: Rounded 13 series.”

(7) Voltage, saturation:

175 s

-10,
+110 +125 T +150
+400 .
peratures 1ndicated by an asterisk are preferred

Rounded 13 series.+

Good reasons should exist in those cases where values

increments of fifty volts.

159* -1,2‘5*, ~100%, "
0%, +23%, +40, +55%,

+175%, +200%,
The tem=-

*1.0, 1.2, 1.5, 1.7, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0, 6.0, 7.0, 8.0, X10"; '@
where n is an integral number. J
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2.4 MINIMUM DIFFERENCE STANDARD VALUES FOR DISCRETENESS OF REGISTRATION

2.,4.1 Introduction

This section provides lists of minimum differences in ratings and
characteristics that are recommended for use in determining if a tran-
sistor proposed for registration is descrete from those already registered.

Discreteness of any one rating or characteristic listed below omn
the basis of the minimum difference indicated is sufficient for tramsistor
discreteness, provided that rating or characteristic is required by the
registration format. Changes in ratings and characteristics not re-
quired in the registration format are not criteria for discreteness,

Most -of the minimum differences indicated are given in terms of
standard steps., A standard step refers to the steps in the series of
standard values .listed in section 2.3,

2.4.2 ‘Minimum Differences for Ratings

(1) Voltage, collector-to-emitter (Vceos VcErs VCESs Vegx): one
standard step.

(2) Current, continuous collector (IC): two standard steps.

(3) Power, continuous (Pp),. and peak (Pqy):

(a) for < 150 W: two standard steps,
(b) for > 150 W: one standard step.

(4) Temperature, operating junction (TJ), and storage (TSt ): two
standard steps. &

-~

2.4.3 Minimum Differences for Characteristics

(1) Current gain: dc (hPE) and small-signal (hfe)
(a) for increase or decrease of both upper and lower limits:
one standard step,

(b) for change in either upper or lower limit: two standard
steps.

(2) Transition frequency (£,); magnitude of small-signal current

gain (|h. [), and outpul capacitance (C bo)! tWo standard -
steps each. obo

(3) Vglcage, saturation (VCE(sat)): three standard steps.

(4) Current, cutoff (ICEO’ IEBO’ ICBO’ ICEV’ IEBl): two orders of
(-, magnitude,
. N (5) Time, storage (ts): two standard steps.
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PART 3

VERIFICATION TESTS

3.1 Maximum Ratings

Ptn
ool
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PART 3
VERIFICATION TESTS
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