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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - DISCRETE DEVICES -

Part 4-1: Microwave diodes and transistors —
Microwave field effect transistors — Blank detail specification

FOREWORD

1) The JEC (International Electrotechnical Commission) is a worldwide organization fe
all national electrotechnical committees (IEC National Committees). The objé
interpational co-operation on all questions concerning standardization in the e
this lend and in addition to other activities, the IEC publishes Internationa
entrysted to technical committees; any IEC National Committee inteK
participate in this preparatory work. International, governmental and.no govern
with fthe IEC also participate in this preparation. The IEC collaborateg
for [Standardization (ISO) in accordance with conditions determj
orgahizations.

2) The |formal decisions or agreements of the IEC on techpical /T
interhational consensus of opinion on the relevant subject
from|all interested National Committees.

3) The documents produced have the form o eco
of sjandards, technical specifications,
Comjmittees in that sense.

4) In ofder to promote international unificatign,
Standards transparently to the maximum) exte
divefgence between the IE a
indigated in the latter.

5) The |IEC provides no maxki
equipment declared to be i

6) Atteftion is dra
of patent rights.

Interndtional
semicgnductg

The te

FDIS Report on voting

47E/145/FDIS 47E/154/RVD

mprising
promote
elds. To
ration is
ith may
liaising
nization
the two

gible, an
gentation

the form
National

national
ds. Any
b clearly

for any

subject

iscrete

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annex A forms an integral part of this standard.

The QC number that appears on the front cover of this publication is the specification number

in the IEC Quality Assessment System for Electronic Components (IECQ).
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Other IEC publications quoted in this standard:

Publication Nos.

IEC 60191-2:1966, Mechanical standardization of semiconductor devices — Part 2:
Dimensions

IEC 60747-8-1:1987, Semiconductor devices — Discrete devices — Part 8: Field-
effect transistors — Section One: Blank detail specification for single-gate field-effect
transistors up to 5 W and 1 GHz

IEC 60747-10:1991, Semiconductor devices — Part 10: Generic specification for
discrete devices and integrated circuits

IEC 70747-11:1985, Semiconductor devices — Part 11: Sectional specification for
discrete devices

The cqgmmittee has decided that the contents of this publication
2005. At this date, the publication will be

¢ recpnfirmed;

* withdrawn;

¢ replaced by a revised edition, or

¢ amgended.
A bilin[ual version of this standard ma

IEC 607439:1996, Semiconductor devices — Mechanical and clirpa fest metfods

d until
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SEMICONDUCTOR DEVICES - DISCRETE DEVICES -

Part 4-1: Microwave diodes and transistors —

Microwave field effect transistors — Blank detail specification

INTRODUCTION

47-10/QC 700000: Semiconductor devices — Part
ices and integrated circuits.

ices.

spécification is,issued.

[2] Th
[3] Th
[4] Th

requi

Identifi

[5] Ty
[6] Inf

b IECQ nif

He generic and sectional specifications.

brmation o

requir€ments for these applications shall be met.

pical construction and applications. If a device is designed to satisfy
eralhapplications, this shall be stated here. Characteristics, limits and inspection

ality Assessment for Electronic Components is operated in accordance with the

define
by one
on are

ductor

iscrete

iscrete

lowing

detail

i specification, date of issue and any further infofmation

If a device is electrostatic sensitive, or contains hazardous materials, for example beryllium

oxXi

[7] Ou

de, a caution statement shall be added in the detail specification.

tline drawing and/or reference to the relevant standard for outlines.

[8] Category of assessed quality.

[9] Reference data on the most important properties to permit comparison between component

typ

es.

[Throughout this standard, the texts given in square brackets are intended for guidance to the
specification writer and shall not be included in the detail specification.]

[Throughout this standard, when a characteristic or rating applies, "X" denotes that a value

shall

be inserted in the detail specification.]
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[Name (address) of responsible NAI [1] [Number of IECQ detail specification, [2]
(and possibly of body from which specification plus issue number and/or date.]
is available.]
QC 750115
ELECTRONIC COMPONENT OF ASSESSED [3] National number of detail specification. [4]
QUALITY IN ACCORDANCE WITH
Generic specification: . . .
Publication IEC 60747-10/QC 700000 [This box need not be used if national number
repeats IECQ number.]
Sectional specification:
Publication IEC 60747-11/QC 750000
[and natjonal references if different.]
BLANK PETAIL SPECIFICATION FOR MICROWAVE FIELD EFFECT TRANSISTORS [5]
[Type ndmber(s) of the relevant device(s).]
Ordering information: see clause 7 of this standard.
1 Mgchanical description 2| Short %&\pt\\ \)
Outline feferences: [7] [6]
IEC 601P1-2 ...... [mandatory if available] and/or
nationall[if there is no IEC outline.]
Outline frawing:
[may be|transferred to or given with more detadls in
clause 10 of this standard.]
Terming) identification
[drawing showing pin assignmengg\including graghic
symbols}]
Marking| 3 Categories of assessed quality
[letters @nd figures
[The detail specific [from 2.6 of the generic specification.] [8]
be markpd on the devic
[See 2. of gengric Reference data [9]
standard.]
[Polarity] i@mQ' fal method is used.]
Information abo m\huf tu Who have components qualified to this detail specification is available in the
current Qualified\P uct |st
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4 Limiting values (absolute maximum rating system)
common to all applications

These values apply over the operating temperature range, unless otherwise specified.

[Repeat only subclause numbers used, with title. Any additional values shall be given at the
appropriate place, but without subclause number(s).]

[Curves should preferably be given under clause 10 of this standard.]

Categories type A: power device

Categories type B: low-noise device

AN
Sub- Limiting values Letter symbols Type 5/\& (\ ﬁp{: H
clausq . \
Min. \MEB&\ \Qr\ Max.
™M
4.1 Ambient or case temperature Tambicase X X X
4.2 Storage temperature Tstg X X
4.3 Drain-source voltage under Vbsx or Vpss or \ > X
specified conditions Vbsr
4.4 Gate-source reverse voltage VGsr X
4.5 Gate-drain voltage with source VGoo x x
open-circuited <
4.6 Drain current Ip \j x x
4.7 Channel temperature %‘ch or x x
4.8 Total power dissipation i > y y
(see note)
_ > = _ _
NOTE| Maximum value over e s}{clfled ral of opera ambient or reference-point temperaturefs. Any
specigl requirements for vNati and/oNnt all be/ stated.
A\,
. \>
5 Ele

[Reped

at the

[When
given ¢

severahdeyicesyare defined in the same detail specification, the relevant values s
n sdccessiveNines, avoiding repeating identical values.]

hall be

[Curves should preferably be given under clause 10 of this standard.]



https://iecnorm.com/api/?name=3255c72c3b229466cda5414fbf5560b7

60747-4-1 O IEC:2000(E) ~-7-

Characteristics and conditions Values
at Tamb OF Tcase = 25 °C
Subclause unless otherwise specified Letgelr Type A Type B Tested
(see clause 4 of the generic symbols Min Max. Min Max.
specification)
5.1 Drain current with gate short-circuited to Ipss X X X X A2b
source: value at specified Vps
5.2 Gate-source cut-off voltage: value at VGsoit x x x x A2b
specified Vps and Ips
5.3 Gate-source breakdown voltage: value at V(er)Gs x x A2b
specified Ig
Ul
gate cut-off current, with drain short- less X ,\(\ X A2b
circuited to source: value at specified Vgs <
5.4 Thermal resistance channel to case: value |  Rin(-c) Q cad
at specified Tcase and I
5.5 Output power at 1 dB-gain compression: Po(1dB) X /\ A4
value at specified f, Vps and Ips A
or x
output power: value at specified f, Vps, Ibs Po x Ad
and Pi, \/>
5.6 Power gain at 1 dB-gain compression: (1\B) X A4
value at specified f, Vps and Ips (sge note) : j
5.7 Power added efficiency: value ndad A4
f, Vbs, Ips and Pin
5.9 Noise figure: value at specified f, x A4
Ips >
5.9 Associated gain: ) Ga X A4
and Ips
5.1 Maximum freq fax X C2a
specified f,
5.11 Maxirp availg Ga(max) x C2a
specified %
i Si1amp x x x x C2a
Si1ang X X X X
S12amp X X X X
Si2ang X X X X
S21amp X X X X
S21ang X x X x
S22amp x x x x
S22ang x x x x

NOTE Power gain at 1 dB-gain compression can be omitted if using output power at specified input power.
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6 Marking

[Any particular information other than given in box [7] (clause 1) and/or 2.5 of the generic
specification shall be given here.]

7 Ordering information

[The following minimum information is necessary to order a specific device, unless otherwise
specified:
— precise type reference (and nominal voltage value, if required);

— IEQQ reference of the detail specification with issue number and/or date-when relevant;

— catpgory of assessed quality as defined in 3.7 of the sectional specifi€
screening sequence as defined in 3.6 of the sectional specificatio

quired,

— any other particulars.]

8 Tept conditions and inspection requirements

[Thesg are given in the following tables, where the v e used

shall he specified as required for a given type in the
relevamt publication. Only those charaeteristics gtion(s)
shall b tested.]

[Thec ification
is writtp

[When gtail specification, the relevant conditions

and/or ines, where possible avoiding repetition or
identic

Throug Wing\te eferencepto subclause numbers is made with respect|to the
generig¢ ification & S ated and test methods are quoted from clause 4 of the
sectiof] ifi

[For spmpli il ther refer to or reproduce values of 3.7 of the sgctional
specificdi \

[For ¢
specifi

oice between AQL or LTPD system shall be made in the| detail
Cation. ]
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GROUP A

Lot by lot tests

All tests are non-destructive (3.6.6)

Conditions at
Tamb OF Tcase = 25 °C

Inspection requirement limits

Inspection Letter Reference unless otherwise specified Type A Type B
or test symbols (see clause 4_0f Fhe generic Min. Max. Min. Max.
specification)
Sub-group Al IEC
60747-10,
Externalfvisuat 4211
examingtion \
Sub-gropp A2a
Inoperative devices
Sub-gropp A2b See dlausg 5 \
Drain cyrrent with Ibss T-072 > X X x x
gate shqrt-circuited
to sourc
Gate-sojirce cut off VGsoft T-074 > x x x x
voltage
Gate-soprce IEC 60747-4 x x

breakdojvn voltage
or

off current
n short-

gate cut
with dra
circuited

V(BR)GS<

en e

>

)

T-07

S

N

Sub-group A4

Output gower at q
1 dB-gain
compregsion
or

output pp

g

Power gpin at
gain comMpressioh

Power-added
efficienqy

to source (/\
N

IEC\G074%:4
en t

See clause 5

Noise figure

Associated gain
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GROUP B

Lot-

by-lot tests

(In the case of category I, see 2.6 of the generic specification.)

LSL =lower specificationlimit O

0 grou

USL =upper specificationlimit

pA

Only tests marked (D) are destructive (3.6.6)

60747-4-1 © IEC:2000(E)

bection
or
test

Ins

Letter
symbols

Reference

Conditions at
Tamb OF Tcase = 25 °C
unless otherwise specified
(see clause 4 of the generic
specification)

d

Insmrequirem

bnt limit

Type B

AT
in. Max!

ir.

Max.

Sub-gropup B1
Dimensi

IEC
60747-10, 4.2.2,
appendix B

AN

N

S

andard

Sub-group B3

Robustness of
terminatjons
Where gpplicable:
Bending| (D)

IEC 60749,
2,12

No damage

S \\{
N
N

Sub-grolp B4
Solderability

IEC 60749,
2.1

D

Forcy\gsxﬁe C 60{4}9\ 2, 1g]
S

Good wetting

Sub-grolp B5

Rapid change of
temperalure:

a) Cavit
Rapid ¢

packages
ange of

temperalure followed

by:

— Electr
— Gate-§
breakdo
or

gate cut]
with dra
circuited

cal tests
ource
lvn voltage

— Gate-§
off voltal

— Sealin

g, fine-leak
detectiop

N

0

SS

Soff

C 60749

i7"

IEC 60749,
3,5.20r5.3

[s\os@ ath efv

E‘Syc es

As in A2
As in A2

As in A2

To be specified

LSL

USL

LSL USL

Lsu

LS

USL

USL

and
— Sealing, gross
leak detection

IEC 60749,

To be specified

3,54
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GROUP B (continued)

Inspection
or test

Letter
symbols

Reference

Conditions at
Tamb OF Tcase = 25 °C
unless otherwise specified
(see clause 4 of the generic
specification)

Inspection requirement limit

Type A Type B

Min. Max. Min. Max.

Sub-group B5
(cont.)

b) Non-cavity and
epoxy-sealed cavity

packag€s
Rapid ¢

ange of

temperafure followed

by:

— Externjal visual
examingtion

— Damp

state

heat, steady

— Electrical tests

IEC 60749,

3,1.1

IEC
60747-10
4.2.1.1

IEC 60749,

10 cycles

Severity 3
24 h

As in a)

S

Q
>

y A

A

Sub-grolp B8
Electricgl endurance

(168 h)

followed

by:

— Electrical tests
— Gate-gource
breakdojvn voltage

or

gate cut|

off current,

with dra|n short-

circuited

— Gate-s
voltage

— Drain

to source

Current with

gate shqrt-circuited t

source

/\

ource cut-o<

V(BR)GS

See

annex A of
this standar

5N

High-tempe
r operatjn

AN

As in A2

AR

tv rs&bia&

A4

Y4

0,8
LSL

0,8
LSL

10
USL

0,8
LSL

0,9
LSL

0,8
LSL

0,9
LSL

1,2
USL

1,1

USL USL

Sub-gro

g



https://iecnorm.com/api/?name=3255c72c3b229466cda5414fbf5560b7

- 12 —

GROUP C

Periodic tests

(In the case of category I, see 2.6 of the generic specification.)

LSL =lower specification limit [
.. [Jgroup A
USL =upper specificationlimit

Only tests marked (D) are destructive (3.6.6)

60747-4-1 © IEC:2000(E)

Sub-gro

T =[specified high temperature]

Conditions at Inspyﬁiﬁm@quiremem limit
i Tamb OF Tcase = 25 °C \
Ingpection Letter Reference unless otherwise specified /’l‘,\peA N Type B
pr test symbols (see clause 4 of the generic i a& Min Max.
specification) q
N,
Sub-gropp C1 IEC v
. . 60747-10 .
Dimensipns 4.2 Seéglalise 1eithis stgndard]
appendix B @
~N V4
Sub-grolp C2a See clause 5
— Maximum frequency fmax IEC 60747-4 x
of oscillation Amendment 1
— Maximum available G [
gain Ga(max) x
— Amplitudes and N
angles df S-parameter,| si1amp |[T-044 X X x x
where appropriate
Si1ang X X X X
512am<\(\ X x x X
S12 X X X X
Pae e
S21aqg x x x X
P
S22al X X X X
S22ang
T-071

Gate cu
with dra
circuited

SS

Vs = [preferably between 65 %
and 85 % of Vgsr max.]

Sub-gro

Thermal
channel

p C2d

resistance
to.case

“

Ritn(j-c)

[As specified]

Sub-group C3

Robustn
terminat

ess of
ions where

applicable:

— Tensile

and/or

— Torque (D)

IEC 60749,
2,11
IEC 60749,
2,14

>> No damage



https://iecnorm.com/api/?name=3255c72c3b229466cda5414fbf5560b7

60747-4-1 O IEC:2000(E)

GR

- 13—

OUP C (continued)

Conditions at

Inspection requirement limit

Tamb OF Tcase = 25 °C

Inspection Letgell' Reference | hjess otherwise specified Type A Type B
or test Symbols (see clause 4_0f Fhe generic Min. Max. Min. Max.
specification)

Sub-group C4 Periodicity = 6 months
Resistance to IEC 60749,
soldering heat (D) 2,22
followedrby-
— Electrical tests (\
— Gate-4ource V(BRr)GS As in A2 L ESL
breakdojvn voltage
or
— Gate qut-off current,
with dra|n short- Igss As in A2 us USL
circuited to source
— Gate-gource cut-off VGsoff As in A2 \L LA U LSL USL
voltage /\
Sub-grolip C5 \\)
Rapid change of
temperafure: >
(see notg)
a) Cavity packages >
Rapid change of
temperafure followed IEC 60749, \[10
by: 1.1
— Electrical tests
— Gate-gource
breakdojvn voltage V(Br)GS sin LSL LSL
or
gate cutfoff drain <>
short-circuited to
source dqurrent, with lcss As in A2 USL USL
— Gate-gource cut-off< GS As in A2 LSL USL LSL USsL
voltage
— Sealing, fine leak \ | 0749, [To be specified
detectiop 3,5.20r5.3
and
— Sealing, gross.lea IEC 60749, [To be specified
detectiop 3,54
NOTE |After three successful consecutive tests, the periodicity may be reduced to once per year.
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GROUP C (continued)
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Conditions at

Inspection requirement limit

Tamb OF Tcase = 25 °C

Inspection Letter Reference unless otherwise specified Type A Type B
or test symbols (see clause 4_0f t_he generic Min. Max. Min. Max.
specification)
Sub-group C5
(cont.)
b) Non-cavity and
epoxy-sealed cavity
packagds
Rapid change of IEC 60749, [500 cycles
temperafure followed 3,1.1
by:
— Externfal visual IEC
examingtion 60747-10,
4.2.1.1
— Damp|heat, steady IEC 60749, [Severity 3
state 3,4C 24 h \
— Electrical tests See a) As in a) m \
7
Sub-grolip C6 \) \
— Accelgration, steady IEC 60749, O >
state for| cavity 2,5
packagdgs >
followed| by:
— Electrical tests %
/ As

Sub-gro|ip C7 N \g)
— Damp|heat, steady Sevexity: 56 days for categories
state INand [}l, 21 days for category |
— for cayity packages >
(see notk)

. Severity 1
— for nop-cavity and Bias: as specified in the detail
epoxy-sealed cavity specification
packagds

Duration: 1 000 h for cate-
gories Il and Ill, 500 h for
\ category |

followed| by See
(for botH types): subgroup C4
— Electrical tests As in C4
NOTE |Afterthree successful consecutive tests, the periodicity may be reduced to once per year.
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GROUP C (continued)

Conditions at Inspection requirement limit
. Tamb OF T, =25°C
Inspection Letter Reference | | o' oo specified Type A Type B
or test symbols (see clause 4_0f Fhe generic Min. Max. Min. Max.
specification)
Sub-group C8
Electrical endurance See IEC [High-temperature reverse bias
(1 000 h) 60747-8-1, or operating life]
followed| by: TR
— Electrical tests
— Gate-4ource V(Br)Gs As in A2 ) 0,
breakdojvn voltage LSD SL
or
gate cuttoff current, Iss As in A2 1 10
with dra|n short- SL USL
circuited to source
— Gate-gource cut- VGsoff As in A2 \0, / 0,8 1,2
off voltape LSL USL LSL USL
— Drain gurrent with Ipss As in A2 D 1,1 0,9 1,1
gate shqrt-circuited LSL USL LSL USL
to sourcp /\ N
Sub-gropp C9 \_/
Storage|at high IEC 60749, %00 h WinNat.[\7syg max.]
temperafure (D) 3,2
followed| by:
— Electrical tests See s in
subgoup C8

Sub-gropp CRRL

N
Attribdtejnfarationforea, C6, and-€9.
)@as ement Inf atiognbefore and after C8.
\/ \vv
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9 Group D - Qualification approval tests

[When required, these tests shall be prescribed in the detail specification for qualification
approval only.]

10

Additional information (not for inspection purposes)

[To be given only as far as necessary for the specification and use of the device, for instance:

temperature derating curves referred to in the limiting values;

mnlete definition of a circuit for measurament or of an additianal moethaod:
c i
L 7

dgtailed outline drawing;

dgtails about handling precautions or labelling of electrostatic-se
appropriate.]

®
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Annex A
(normative)

Field-effect transistors

A.1 Operating life shall be performed at T,,, or T.,se = test temperature T chosen
between that of the break point, T,,, and the temperature which corresponds to the 20 %
dissipation point on the derating curve (but preferably near Ty,) with

Ip X Vg = Pior Mmax. (at specified Tioq)

Ip < Ipks Min. specified in characteristics (for types A and B)

Circuit[conditions should be chosen to satisfy the following:
Vg =|set to obtain the required I (devices having close values{of Iyga\may De

Rg = 10 kQ or as specified.

Prefergbly, for best regulation: ~\ N D
G

Vps = ppecified (preferably 0,8 Vg max: S
Ve Rs

Vob =R Vps

IEC 581/2000

In orde
A.2 High-temperature ; s shallt =tformed under the following conditions]| either
for depletion or m{}n :
Depletfon types:

Vps =

D
R <

Vos = eferably 0,8) G S
T=T,

R=-cu

+K\\I
N

Enhantement types: IEC 583/2000

Ves =

Ao

Vpg = 0,7 to 0,8 Vg max. (preferably 0,8)

T = Tymp Max. or T . 5. Max. G

0

R = current-limiting resistor +

IEC 583/2000
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