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FOREWORD

This publication describes tests which are intended to
represent only the verification of maximum ratings; they are
not tests for performance or quality level. It is proposed
that thils materlial be used in conjuncticon with formats devel-
oped for device registratlion and defining data.

A1l values specified are nominal and should be maintained
withiln equipment capabllities and good engineering practice.

The procedures in this document were prepared by the JS-6
Committee on Power Transistors and approved for publication by
the JEDEC Semlconductor Device Councill,



JS—6 - T1.1

Minimum Storage Temperature, Maximum Ratings Tstg min,

1. General

The minimum storage temperature shall be based on
the capability of any individual transistor to meet the test
described below.

2. Test Conditions

a, T as specified.
s5tg

b, Duration of the test to be one cycle, 6 hours

at minimum specified storage temperature

3. Procedure

a. Adjust the temperature in a temperature-controlled

enclosure to the specified storage temperature,
b. Place test transistors in the enclosure,
¢. The order of the procedure may be reversed.

4, Ewvaluation

a. The device shall tbwe allewed i reach thermal
equilibrium at QSOC priov 1o the evaluation measurements,
b, The device shall =till be capable of meeting all

the Electrical Characteristics of the Registration.
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JS-6 ~ T1l.2

Maximum Storage Temperature, Maximum Ratings, Tst max.

1, General

The maximum storage temperature shall be based on
the capability of any individual transistor to meet the
test described below.

2, Test Conditions

fied.
a. Tstg as specifie

b. Duration of the test to be one cycle, six hours

at the maximum specified storage temperature,
3. Procedure

a, Adjust the temperature in a temperature-controlled

enclosure to the specified storage temperature.
b, Place Lest transistors in the enclosure.
¢. The order of the procedure may be reversed,.

L, Evaluation

a, The device shall be allowed to reach thermal

equilibrium at ZSOC prior to the evaluation measurements,

b. The device shall still be capable of meeting al)

the Electrical Characteristics of the Registration,



JS-6 - T2

Maximum Operating Junction Temperature Rating, T,

I max.

1, General

The maximum operating junction temperature shall be
based on the capability of any individual transistor to
operate in the test circuit illustrated below:

2. Test Circuit and Conditions: (Polarity of transistor -
PNP, NPN . must be observed

)

N\

CC

a. VCB and IC must be specified.

b. The case temperature must be within 75 to 90
percent of the registered operating junction temperature, T
C. The duration of the 1est shall be one hour.
3. Procedure
a. Adjust the bias conditions to achieve the

specified IC and VCB' The temperature and power

dissipation must be such that the junction tempera-

ture is equal to the maximum operating junction

temperature calculated by:

T = T,. + bd e
J ~ C Derating Faclor (W/ C)
Tc = Case temperature
Pd = Total Power Dissipation = VCB IC
vEB lE
b. Suitable precautions should be taken against

transient spikes and oscillations,
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Maximum Operating Junction Temperature Rating, T

j max.(continued)

4. Evaluation

a. The device shall be allowed to reach thermal

equilibrium at 25°C prior to the evaluation measurements,

b. The device shall still be capable of meeting all
the Electrical Characteristics specified in the Regis~

tration,

JS5-6 —~ T3

Collector-Base Voltage, Maximum Ratings, VCBO

1. General

The maximum collector-base voltage shall be based on
the capability of any individual transistor to meet the test
described below:

2. Test Circuit and Conditions: (Polarity of transistor -

PNP, NPN - must be observed)
T - \LJ!
DC Bias @
Supply

a, The transistor case temperature must be + 2500.
b, Duration of the test to be one minute,
3. Procedure
a. Adjust the bias supply to obtain the specified VCBO'
b. Suitable precautions should be taken against transient

spikes and oscillations,.



Collector-Base Voltage, Maximum Ratings,

VCBO (continued)

b,

1.

Evaluation

a. The device shall be allowed to reach thermal

equilibrium at 250C prior to the evaluation measurements,

b. The device shall still be capable of meeting all

the Electrical Characteristics specified in the Regist-

ration.

JS-6 — T4

Emitter—~-Base Voltage, Maximum Rating

General

The maximum emitter-base voltage shall be based on

the capability of any individual transistor to meet the test

described below,

2,

3.

b,

Test Circuit and Conditions (Polarity of transistor -

PNP, NPN — must be observed)

NS

1
DC Bias
Supply
a. The transistor case temperature must be + 2500.
b. Duration of the test to be one minute,

Procedure
a, Adjust bias supply 1o obtain the specified VEBO
b, Suitable precautions should be taken against

transient spikes and oscillations.
Evaluation

a. The device shall be allowed to reach thermal

equilibrium at-250C prior to the evaluation measurements.

b. The device shall still be capable of meeting all the

Electrical Characteristics specified in the Registration.

i L



JS5-6 - T5

Collector-Emitter Voltage, Maximum Ratings

1. General

The maximum collector—-emitter voltage shall be based

on the capability of any individual transistor to meet one of

the tests described below,

2, Test Circuit and Conditions (Pelarity of transistor -

2.1

PNP, NPN - must be observed)

Inductive Method (T 5.1)

*{“'_\NW.__.

— "wg l RLT

Hor,Def
R R : '
BB, BB, ‘ CR
L
VBB
! !
iy —0 Commaon
- BBZ Vert,Def
E R 9
' S l
- . m———n-r—Lﬂr~A~vn- .
a, All circuit values must be specifiea: V . may
vCe B2
eyt ey
be "OU, Rs_<. 20 1. RBBE may be infinite. The characteristics

or the registered tybe number of CR if used must be specified.

b, The transistor case temperature must be + 2500.
c. The collector current at the maximum rating of
VCE must be as specified. If this is a sustaining
test, this current should be high enough to insure
that the transistor is in the sustaining region where

the collector voltage is relatively insensitive to

collector current over a large range of currents,

d. Duration of the test shall be that time adequate

to make the reading.

e, The pulse repetition rate should be specified,



2.2 Pulsed Collector Method (T 5.2)

‘/

R B 1 +

B Hor. Def, {(Vcce)

_ PulsedBia

‘ Common Vert,Def. . 1y
'v' — -

BB — R

1 | s
\ y FAVAV AN

a. All circuit values must be specified; RBB may

be from "O" to infinity, VBB may be "0,

b, The transistor case Llemperature must be +250C.

C. The collector current at the maximum rating of
VCE must hbe as specified, If this is a sustailning
test, this current should be high enough to ensure
that the transistor is in the sustaining region
where the collector voltage is relatively insensi-
tive to collector current over a large range of

currents,

d. Duration of the test shall be that time adequate

to make the reading,

e. The pulse repetition rate and duty cycle should

be specified.

3. Procedure

3.1 Inductive Method (T 5.1)

a. Adjust the bias supplies to the specified test

conditions.

b, Decrease RL until the intersection of the

specified collector current and VCE rating is

reached. See following illustration.



T I
c — + - -
as specified
Oscilloscope
Display

[

] .

Vce rating

c. Suitable precautions should be taken against

transient spikes and oscillations.

3.2 Pulsed Collector Method (T 5.2)

a. Adjust VBB to the specified value,

b. Increase VCC until the specified collector current

is obtained,

4. Evaluation (T 5.1 and T 5.2)

a, The device shall be allowed to reach thermal
equilibrium at + BSOC prior to the evaluation

measurements,

b. The device shall still be capable of meeting all
the Electrical Characteristics specified in the

Registration,



J5-6 - T6
Continuous Collector Current, Maximum Rating

1. General

The maximum continuous collector current rating shall
be based on the capability of any individual transistor to
operating in the test circuit illustrated below:

2. Test Circuit and Corditions (Polarity of transistor -

PNP, NPN, — must be observed)

10N &
: &)
/ }\\ ] +/
DC Current DC Current
Source Source

7 T
:

a. The base current must be specified,

b. The transistor case temperature which must not be exceeded

shall be specified.
C. Duration of the test to be five minutes,.
3. Procedure

a,. Increase the base drive to obtain the specified
base current, IB'
b. Increase the collector drive to obtain the rated
collector current, IC'

h, Evaluation

a. The device shall be allowed to reach thermal

equiltibrium at ZSOC prior to the evaluation measurements.

b, The device shall still be capable of meeting all
the Electrical Characteristics specified in the Regist—

ration.



JS—6 ~ T7

Pulsed Collector Current, Maximum Rating

1., General
The maximum pulsed collector current rating shall be
based on the capability of any individual transistor to
™~

operaté in the test circuit illustrated below.

2. Test Circuit and Conditions

(Polarity of transistor - PNP, NPN,

must be observed.) Oscilloscope
I AAAAA 1
RS
Al
HEE RBB VCC
Pulse //’ -
Generator *‘—VBB

a. The transistor case temperature must be +25° C.

b. The smplitude, wave-shape (rise time, fall time, and pulse
width), and duty cycle of the base drive pulse shall be specified.
c. VBB’ RBB and RS rmist be specified.

d. Duretion of the test shell be that time adequate to make the
reading.

3. Procedure

a. Adjust the pulse generator to obtain the specified

drive pulse,

b. AdJust VCC to obtain the rated pulsed collector current, ICM‘

4? Evaluation

a. The device shall be allowed to reach thermal equil-

ibrium at 25OC prior to the evaluation measurement.,

b. The device shall still be capable of meeting all
the Electrical Characteristics specified in the Regist-

ration,
_|o.-



J5-6 - T8

‘Continuous Base Current; Maximum Rating

1. General

The maximum continuous base current rating shall be
based on the capability of any individual transistor to oper-
ate in the test circuit illustrated below.

2., Test Circuit and Conditions (Polarity of transistor -

current, 1

PNP, NPN, — must be observed)

+

Current
Source

/.

a. The transistor case temperature which must not be exceeded
shall be specified.

b. Duration of the test to be five minutes,
Procedure
Adjust the current source to obtain the rated base

B.

Evaluation

a. The device shall be allowed to reach thermal

equilibrium at 250C prior to the evaluation measurements,

b. The device shall still be capable of meeting all the

Electrical Characteristics specified in the Registration.

-11-



JS-6 - T9

Pulsed Base Current, Maximum Rating

1. General

The maximum pulsed base current rating shall be based
on the capability of any individual transistor to operate in
the test circuit illustrated below,

2, Test Circuit and Conditions (Polarity of transistor -

PNP, NPN - must be observed)

+ /;f

Pulsed R
Current Source S Oscilloscope
a. The transistor case temperature must be +250C.

b. The amplitude, wave-shape (rise,time, fall time,

and pulse width), and duty cycle shall be specified,

c¢. Duration of the test shall be that time adequate

to make the reading.
3. Procedure

Adjust the pulsed current source to obtain the rated
pulsed base current, I

BM®
4, Evaluation

a. The device shall be allowed to reach thermal

o
equilibrium at 25 C prior to the evaluaticon measurements.

b. The device shall still be capable of meeting all the

Electrical Characteristics specified in the Registration.

-12~



J5-6 - T1l0

Continuous Emitter Current, Maximum Rating

1. General

The maximum continuous emitter current rating shall be
based on the capability of any individual transistor to operate
in the test circuit illustrated below,

2, Test Circuit and Conditions (Polarity of transistor -

PNP, NPN - must be observed)

+.

pd
DC Current]
Source

Current

Source

i

e

a, The base current must be specified.

b. The maximum transistor case temperature must be

specified.
C. Duration of the test to be five minutes,

3. Procedure

a, Increase the base drive to obtain the specified

base current, IB.

b. Increase the collector drive to obtain the rated
emitter current, IE.

L4, Ewvaluation

a, The device shall be allowed to reach thermal equil-

ibrium at 250C prior to the evaluation measurements.,

b. The device shall still be capable of meeting all
the Electrical Characteristics specified in the Regist-

ration,

=13



J5-6 - T11

Pulsed Emitter Current, Maximum Rating

1. General

The maximum pulsed emitter current rating shall be
based on the capability of any individual transistor to

operate in the test circuit illustrated below,

2, Test Circuit and Conditions (Polarity of transistor -

PNP, NPN -~ must be observed)

R
+ s Ry |\ /*
—oO
ngiiztor Rg % Oscilloscope VCC
d — Vi po——O e _
_I_
a.

The transistor case temperature must be + 250C.

b. The amplitude, wave-shape (rise time, fall time,

and pulse width), and duty cycle of the base drive

pulse shall be specified.

C. RS’ VBB and RBB mast be specified.

d. Duration of test shall be that time adequate to make the
reading.

3. Procedure

a. Adjust the pulse generator to obtain the specified

drive pulse.

b. Adjust VCC to obtain the rated mﬂﬁaiemﬁxercummnt,IEM.



Pulsed Emitter Current,

Maximum Rating (continued)

4, Ewvaluation

a, The device

equilibrium at

b, The device
the Electrical

ration.

shall be allowed to reach thermal

250C prior to the evaluation measurements.

shall still be capable of meeting all

Characteristics specified in the Regist-

-15-



JS5-6 - T12

Maximum Continuous Power Dissipation Rating

1. General

The maximum continuous power dissipation rating
shall be based on the capability of any individual transistor
to operate in the test circuit illustrated below:

2. Test Circuit and Conditions (Polarity of transistor -

PNP, NPN —~ must be observed)

v L4

a, VCB must be specified.

b. The case temperature must be +550C for all devices
rated for operating junction temperatures of 1250C or
less , and +100°C for all devices rated for operating

junction temperatures about 125°C,

C. The duration of the test shall be one hour.
3.' Procedure

a, Adjust the bias conditions to achieve the specified

IC and VCB'

be such that the junction temperature is egqual to the

The temperature and power dissipation must

maximum operating junction temperature calculated by:

{)

T. =T + d
3 c Derating factor (W/°C}
TC = Case Temperature
Pd = Total Power Dissipation = VCB IC +
Vep Tk

b. Suitable precautions should be taken against

transient spikes and oscillation,

=16~



Maximum Continuous Power Dissipation Rating (continued)

4., Ewvaluation

a, The device shall be allowed to reach thermal

equilibrium at 2500 prior to the evaluation measurements,

b. The device shall still be capable of meeting all the

Electrical Characteristics specified in the Registration.

17




JS-6 ~ T13

Maximum Peak Power Dissipation Rating

1. General

The maximum peak power dissipation rating shall be based
on the capability of any individual transistor to operate in the
test circuit illustrated below,

2, Test Circuit and Conditions (Polarity of transistor -
PNP, NPN - must be observed)

Rs

AAAAA g

“._OCommon Vert,
V// Scope
l\\ .
J—L RBB‘% +—O Horiz, /
Pul
ulse v VCC
B —

Generator

// -

T

a, All circuit values must be specified, Peak power

shall be considered as the product of the collector

current and supply voltage (PP = I VCC)'
b, The transistor case temperature must be +2500.

¢. The wave-shape (rise time, fall time, and pulse

width} and duty cycle of the pualse generator shall be

specified.
d. Duration of test shall be that time adequate to
make the reading.
3. Procedure
Increase the amplitude of the pulse generator to
o'btain the specified pulsed collector current, ICM'

., Ewvaluation

a, The device shall be allowed to reach thermal
equilibrium at 250C prior to the evaluation measurements.
b. The device shall still be capable of meeting all the

Electrical Characteristics of the Registration.

~-18-



JS5~6 - T1lh
Forward Bias, Maximum Operating Conditions

1. Genexral
The forward bias, maximum operating conditions shall
be based on the capability of any individual transistor to

meet the test described below,

2, Test Circuit and Conditions (Polarity of transistor -

PNP, NPN — must be observed)

Horiz, Common Vert.
C
* SN 4
- RS
k\\la
Rpp +
i
[——] ) VCC
O -
Pul se _
Generatdr VBB
O rt
a. All circuit values must be specified; RS must be
non—-inductive and small suci that R, < VCC . v
5 = e BB
20 1
C
and RBB are selected to enhance switching by cutting

off transistor when pulse is in iioff” condition,

BVpho and Igp, limits must be observed.

b. The transistor case temperature must be specified.

c. Pulse width and duty cycle must be stated. Pulse generator
rise and fall times must be specified.

d. Good engineering practice must be used to eliminate effects of

lead inductence and power supply characteristics.

~1C_



Forward Bias, Maximum Operating Conditions (continued)

3. Procedure

a. Adjust the bias supplies to the specified test

condition.

b. Increase the pulse amplitude of the pulse generator
to obtain the specified collector current, as defined
by the voltage, current, and time relationship of the

point to be verified.

4, Evaluation

a. The device shall be allowed to reach thermal

equilibrium at + 250C prior to the evaluation measurements,

b. The device shall still be capable of meeting all the

Electrical Characteristics specified in the Registration.
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