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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - DISCRETE DEVICES —

Part 4-2: Microwave diodes and transistors —
Integrated-circuit microwave amplifiers —
Blank detail specification

FOREWORD

1) The IEQ (International Electrotechnical Commission) is a worldwide organizatio 3 izati mprising all
national eIectrotechmcaI comm|ttees (IEC Nat|onal Comm|ttees) The object of the EC is i national co-
operatiol il in addition

to other committees;
any IEC 1ternational,
governm n. The IEC

collabor conditions

determir

2) The forn
conseng
Nationa

nternational
Il interested

3) The dog | use and are published in|the form of
standard ccepted by the National Cgmmittees in
that senp

4) In order i i ification, i itteesyundertake to apply IEC Internationgl Standards
transpafently to the maximum ex i i i 3 gional standards. Any divergence between the IEC
Standar i 3 indi i

5) The IEC i i indicate approval and cannot be rendered responsible for any equipment
declared stan

6) Attentiop is drawn tg/the pussibili e) oNthe 8lements of this International Standard may be the¢ subject of
patent rights. The | € s G

Internatio 17-4-2) has been prepared by subcommittee 47E:| Discrete
semicond : i

The text gf thi : d\is based on the following documents:
FDIS Report on voting
AZE/142/EDIS AZE/148/R\/D

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 not been drafted in complete accordance with the ISO/IEC Directives, Part 3.

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).

A bilingual version of this standard may be issued at a later date.
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The committee has decided that the contents of this publication will remain unchanged until 2005.
At this date, the publication will be

¢ reconfirmed;

¢ withdrawn;

« replaced by a revised edition, or

¢ amended.

Other IEC publications quoted in this standard:

Publication Nos.

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2: Tests — Test Q:

Sealing

IEC 60747-1:1983, Semiconductor devices — Discrete devices

and transistors

IEC 60747-10:1991, Semiconductor devices — Part
devices and integrated circuits

al

ave diodes

or discrete

Sectional

System for
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SEMICONDUCTOR DEVICES - DISCRETE DEVICES -

Part 4-2: Microwave diodes and transistors —
Integrated-circuit microwave amplifiers —
Blank detail specification

INTRODUCTION

The IEC Quality Assessment System for EIectromc Components is operated in accordance with the

statutes g
assessme
country a$
all other ¢

This blan
devices a

IEC 6

discrele devices and integrated circuits

IEC 60
specifie

Required|i

Numbers
required i

Identificali

[1] The v
issueg

[2] The IECQ num

[3] The
[4] The

requif

Identificalia

[5] Main

[6] Information)on typieal construction (materials, main technology) and package. If the d

seve

articipating countries without the need for further testing.

k detail specification is one of a series of blank detail
nd shall be used with the following IEC publications:

D747-10/QC 700000:1991, Semiconductor devices

d.

&’generic and sectional specifications.

specification, date of issue and any further in

ine quality

rticipating
eptable in

iconductor

ification for

| Sectional

g items of

fication is

formation

evice has

alkinds of derivative products, these differences shall be indicated, for example f

patures in

the comparison table.
For electrostatic sensitive devices, a note of caution regarding electrostatic sensitivity shall be
added in the detail specification.

[7] Outline drawing, terminal identification, marking and/or reference to the relevant document for
outlines.

[8] Category of assessed quality according to 2.6 of the generic specification.

[9] Reference data.

[Throughout this standard, the texts given in square brackets are intended to serve as guidance for

the specif

ication writer and shall not be included in the detail specification.]

[When confusion may arise as to whether a paragraph is meant as an instruction to the writer or not,

it shall be

given in brackets.]
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[Name (address) of responsible NAI
(and possibly of the body from which the
specification is available.)

[1]

[Number of IECQ detail specification,
plus issue number and/or date.]
QC 750116

(2]

ELECTRONIC COMPONENT OF ASSESSED [3]

QUALITY IN ACCORDANCE WITH:

Generic specification: 60747-10/QC 700000
Sectional specification: 60748-11/QC 790100

[and national references if different.]

National number of detail specification

repeats IECQ number.]

[4]

[This box need not be used if national number

BLANK DETAIL SPECIFICATION FOR: INTEGRATED-CIRCUIT MICROWAVE AM

[Type number(s) of the relevant device(s).]
nformation: see 1.2 of this standard.

Ordering

IFIERS

3 [5]

Mechanicgl description

Outline rdferences:

[Standard| package reference should be given,
IEC number (mandatory, if available) and/or

national number.]

Outline diawing:

[May be tfansferred to or given with more detal

in clause B of this standard.]

Terminal [dentification:
[Drawing showing pin assign
graphical jsymbols.]

Marking:
[The detall specificatio
informatign to be ma

[See 2.5 ¢f the g
this standgard.]

[7]

(6]

~'::a'{egories of assessed quality

[To be chosen from 2.6 of the generic
specification.]

(8]

Reference data

[Reference data on the most important p
to permit comparison between compone

(9]

roperties
nt types.]

Information about manufacturers who have components qualified to this detail specification is

available in the current Qualified Products List.
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1 Marking and ordering information

1.1 Marking

[See 2.5 of generic specification.

The detail specification shall state the information marked for the relevant types, such as letters,
figures and/or codes.

When the marking contains items other than those specified in 2.5 of the generic specification, such

as used f -

If all the information has already appeared in box [7] on the front page, thig

1.2 Ordgring information

[The follgwing minimum information is necessary to order 2 otherwise

specified:
— precisg type reference (and nominal voltage value, if yequiret;
— |ECQ reference of detail specification with issue

- categ:try of assessed quality as defined\N b& @ required,
screefing sequence as defined in cla

— packaping for delivery;
— any other particulars.]

2 Application-related des

[Informatipn regarding_ap
devices shall be gi\@

3 Specification of the

or in circuits, and the relation with the dssociated
apter VI.]

[Informatipn regarding of the device shall be given here. Items to be given here shall be
selected fron

4  Limit|ng values solute maximum rating system)

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

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

[Curves shall preferably be given in clause 9 of the detail specification.]
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Categories Type A: low-noise
Type B: auto-gain control
Type C: limiting
Type D: power

Subclause Limiting value Symbol Type A Type B Type C Type D

Min. |[Max. [Min. |Max. [Min. Max. Min. Max.

4.1 Ambient or case temperature Tamb OF Tcase x X X x

4.2 Storage temperature Tstg x X X X

4.3 Power supply voltage(s) Vixi X
[note 1]

X

4.4 Power supply current(s) Ixxi
[note 1]

A

X
X
X
KR
4.5 Terminal voltage(s) Vixi x
[notes 1 and 2] \
4.6 Terminal current(s) Ixxi
[notes 1 and 2] \\ \v
X

X

4.8 Channel temperature Teh; Tj .

| |-
Y
>x

4.9 Power dissipation Prot \
[note 3] (7

A

NOTE 1 'xx'is the symbol of a terminal and 'i' is i 0 th@me Kipd, such as Vg1 for the|voltage of
the first gaje terminal and Ipp2 for the current of te s i

NOTE 2 Where appropriate.

NOTE 3 Maximum value over the specified ran t or reference-point temperatures. Any special

requirements for ventilation and/or mounting shall

5 Oper
or ca

Operating
See 13.2
5.1 Pow

5.2 Pow

5.3 Inpur poewer (where appropriate)

5.4 Voltage and/or current at another or other terminal(s) (where appropriate)
5.5 External element(s) (where appropriate)
5.6 Operating frequency range

5.7 Operating temperature range
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[Repeat only subclause numbers used, with title. Any additional characteristics shall be given at the

appropriate place but without subclause number.]

[When several devices are defined in the same detail specification, the relevant values shall be given

on successive lines whilst avoiding the repetition of identical values.]

[Curves should preferably be given under clause 9 of the detail specification.]

The follojving characteristics apply over the full operating ambient tempe
otherwise|stated.

[Where the stated performance of the circuit varies over the operating a
the valuep
operating|temperature range.]

e, unless

tyre range,

es of the

6.1 Stalic characteristics
Sub- Characteristics and conditions at Symbol Tested
clause Tamb OF Tease = 25 °C, unless - B N4 -
therwise specified (see clause 4 ' W /'(/“ M}’\M'n' Max. Min. Max.
of the generic specification) N . r
6.1.1 Rower supply current(s): value(s) at A x e K‘/x x x x x A3
dpecified supply voltage(s)
6.1.2 |Thermal resistance channel to \ > x x c2d
dase: value at specified TCXSQ \\\) &/
6.2 AC pharacteristics [\/\ N
PaN
Sub- Characteristics a Type A Type B Type C Type D Tested
clause Tamb OF Tead'= : - . .
therwise specij Min. [Max. |Min. [Max. [Min. Max. Min. Max.
of the genefic
6.2.1 Uinear gajms ifi i i x x x A4
donditiogs an
6.2.2 Uin X X X A4
P
dpecifi
6.2.3 Rower gain:“¥alue atyspecified bias Gp x x A4
donditions, fan f
6.2.4 Rower’gain flatness: value at AG, X x A4
spetifredas comnditions, spetifred
frequency range and Pin
6.2.5 Gain reduction: value at specified AGred X A4
bias conditions, fand AGC bias
6.2.6 |Limiting output power: value at Po(itg) x x A4
specified bias conditions, f, Pimin
and Pimax
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6.2 (continued)

Sub- Characteristics and conditions at Symbol Type A Type B Type C Type D Tested
clause Tamb OF Tease = 25 °C, unless - B - -
otherwise specified (see clause 4 Min. [Max. |Min. [Max. [Min. Max. Min. Max.
of the generic specification)
6.2.7 | Limiting output power flatness: APoig) x A4
value at specified bias conditions,
specified frequency range, Pimin and
Pimax
6.2.8 |Output power: value at specified Py x x A4
bias conditions, fand Pin
6.2.9 Qutput power at 1 dB-gain Po(1dB) x* X X A4
dompression: value at specified
Hias conditions, f <
6.2.10 |Noise figure: value at specified bias F X q Q\ A4
donditions and f \
6.2.11 |Iptermodulation distortion: value at Pnl Py x x C2a
dpecified bias conditions, fand Pin
6.2.12 |Rower at the intercept point: value Pnap) x* < x C2a
dt specified bias conditions, fand \
Rin \
6.2.13 |Magnitude of the input reflection [s11] X 7 x x A4
doefficient (input return loss): value /\(\
dt specified bias conditions, fand N r
Fin )\/
6.2.14 |Nagnitude of the output reflection Sg| \\ \\— A4
doefficient (output return loss):
alue at specified bias conditions, f \/>
gnd Pi, Q)
6.2.15 |Nagnitude of the revers x > x x x C2a
tfansmission coeffici \)\
alue at specified bias
gnd Pin
6.2.16 |C¢onversion ' x x C2a
modulation to pWa
alue at specified\bi
gnd Pin
6.2.17 |Group del x x x C2a
Hias co |t|on
NOTE Fo es B he the parameter set of 6.2.1, 6.2.2 and 6.2.8 or that of 6.2.3, 6.2.4 and 6.2.9 shall be
selected.
*  Where gdppropria

7 Programming

Not applicable.

8 Mechanical and environmental ratings, characteristics and data

[Any specific mechanical and/or environmental ratings applicable shall be in accordance with
IEC 60748-1, Chapter VI, 10.8 (see also IEC 60747-1, Chapter VI, clause 7).]
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9 Additional information

The information given here is not for inspection purposes.
The information given hereinafter may be seen to constitute minimum design data.

9.1 Block diagram

[A block diagram, or equivalent circuit information, for the integrated circuit shall be given.]

9.2 Recommendation for any associated device(s)

[Where rpquired, any associated device(s), for example decoupling o
frequency| device, shall be given.]

9.3 Effdcts of temperature

[Variations of linear gain, power gain, output power, output po
noise figure in relation to temperature shall be given.]

9.4 Harndling precautions, or electrostatic-sensitive d

[Any limitlng mechanical or environmenta
handling ¢f high-power amplifiers.]

9.5 Internal protection

[A statement shall be given
against high static voltage o

9.6 Application data

10 Scregning

[Where r¢
specificat

11 Qual

The blank

approval procedure is applicable.

to high-

ssion and

ding the

protection

sectional

capability

11.1 Quatififtatiom approval procedure

See the generic specification, clause 3 and 5.1 of the sectional specification.

11.2 Capability approval procedure

See |[EC 60747-10.

12 Structural similarity procedures

See clause 6 of the sectional specification.
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13 Test

conditions and inspection requirements

13.1 General

The blank detail specification is used to maintain a uniform presentation of tests in the detail
specification.

Wherever possible, reference is made to higher-order documents (sectional specification, generic
specification). This avoids duplication of text and has the advantage that modifications in the higher-
order documents automatically apply to all the blank detail specifications (avoiding the subsequent
updating of all blank detail specifications, following a modification in the sectional or generic

specificat

13.2 Sarn

sectional

The blank
systems S

Regarding
5.1.1 of th

If the pro
make refd

If for qua
detail sp
specificat

13.3 Inspection ta

[In the fol
for a giv
character

[The choi
written.]

[When se
values sh
and/or va

ions)
7

hpling requirements and formation of inspection lots

Cedure for structurally similar dew
rence to clause 6 of the sectiona

pcification shall git

on).

owing tables,

veral devis
ould be givew’on successive lines, if possible avoiding repetition of identical

ues

and LTPD

ition shall

the blank
sectional

5 required
nly those

fication is

ns and/or
conditions

Throughout the following text, reference to a subclause number is made with respect to the generic
specification unless otherwise stated, and test methods are quoted from clause 4 of the sectional
specification.
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GROUP A
Lot-by-lot

All tests are non-destructive (see 3.6.6 of the generic specification)

60747-4-2 © IEC:2000(E)

Inspection
or
test

Symbol

Reference

Conditions at  Tamb
or Tease = 25 °C,
unless otherwise
specified (see
clause 4 of the
generic
specification)

Inspection requirement limit

Typ

eA

Type B

Type C

Type D

Min.

Max. [Min.

Max.

Min.

Max.

Min. Max.

Sub-group Al

External vispal

examination

60/747-10
4.2.1.1

Sub-group A2a

Inoperative devices

Sub-group A3

Power supp
current(s)

y

/xxi

See clause 6

AU

Sub-group 4

Linear gain

Linear gain flatness

Power gain

Power gain flatness

Gain reduct|on

Limiting output

power

Limiting output

power flatnd
Output power

Output pow
1 dB-gain
compressiop

Noise figurg

Magnitude ¢
input reflect
coefficient (|
return loss)

npu

Magnitude ¢f the
output refleg¢tion
coefficient (putput

Pogtg) ¢

Po(@B)

|S11

S

60747-4, IX,
3

R4

See clause 6

S

S

%

N RO )

AL
A AN

return loss)

*  Where appropriat

e.
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GROUP B
Lot-by-lot

[(in the case of category 1, see 2.6 of the generic specification)]

LSL = lower specification limit

USL = upper specificati

on limit

Only tests marked (D) are destructive (3.6.6)

from group A

Inspection Symbol Reference |Conditions at  Tamb Inspection requirement limit
or or Tease = 25 °C,
tes unless otherwise Type A Type B Type C Type D
specified (see Min. [Max. |Min. |M Mi Max, \[Min. Max.
clause 4 of the
generic <

specification) /\\

Sub-group B1 60747-10, \/
. . 4.2.2, and
Dimensions Appendix B
Sub-group B3 \
Robustness| of
terminationg where
applicable:
Force = [see 6Q749,
- Bending (D) 60749, I, 11.1.2] d ge
1.2 /\
Sub-group B4 \ \_/
Solderability 60749, I, older bat ood wetting
2.1 refer(red,L
\ %

Sub-group B8 )
Electrical
endurance Q
with final [to be specified]
measuremeht (x XQ
Sub-group ¢RRL AttMMci\fi@%)i}ld BS.
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GROUP C
Periodic

LSL = lower specification limit from group A
USL = upper specification limit

Only tests marked (D) are destructive (3.6.6)

Inspection Symbol Reference |Conditions at  Tamb Inspection requirement limit
or or Tease = 25 °C,
test unless otherwise Type A Type B Type C Type D
specified (see Min. [Max. |Min. |Max. |Min. Max. Min. Max.

1 A £ il
etatse—4-of-the
generic \
specification)

A N

Sub-group ¢1 60747-10,

. ) 4.2.2 and
Dimensions appendix B A
Sub-group ¢2a 60747-4, I1X, | See clause 6 \ \/

3 <

Intermodulajtion Pnl Py \¥ x x
distortion N \/

intercept pojint
X < >>< X X

Magnitude qf the [s12]
reverse
transmissiof
coefficient
(isolation)

Conversion a(AM-PM)
coefficient d q
amplitude

modulation fo phase

modulation
Group delay time (t%) \/> \ x x x

R
eoner at nf Fuam x §\> x x
)

N

—+

)

<
/
/

Sub-group ¢2¢ \/\@]
Transient epergy > [to be specified]
rating

Sub-group ¢2d

Thermal resisyﬁse\ @(j.c [to be specified] x x
Sub-group ¢3 \ >

Robustness|of
terminationg where

applicable:

— tensile 60749, 11

and/or 1.1 >> No damage
— torque (D) 60749, I,

1.4

*  Where appropriate.
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GROUP C - Periodic (continued)

Inspection Symbol Reference |Conditions at  Tamb Inspection requirement limit
or or Tease = 25 °C,
test unless otherwise Type A Type B Type C Type D
specified (see Min. [Max. [Min. [Max. [Min. Max. Min. Max.
clause 4 of the
generic

specification)

Sub-group C4

Resistance to 60749, I, Periodicity =

soldering heat (D) 2.2 6 months

with final [to be specified]

measuremehts r\

Sub-group ¢5 [note] N

Rapid change of

temperaturd:

a) Cavity pgckages

Rapid change of 60749, III, 10 cycles

temperaturg 1.1

followed b

y [see sub- [to be selected fr
— electricdl tests group A2] A2] be specifie
— sealing,[fine 60749, I, [to be speciffed
leak detpction 5.2,5.3
and:
— sealing,|gross 60068-2-17,
leak detpction test Qc >

b) Non-cavity and

epoxy-sealdd cavity

devices

Rapid change of

temperaturg

followed by

— external|visual

examingtion

.

BD3

— damp hqat, Severity 3
steady dJtate 24 h

— electricgl tests < [to be selected from [[to be specified]
[see sub- A2]
\;roup A2]

Sub-group ¢6 [note]

Acceleration, 60749, 1I, 5 |[to be specified]

steady-statg

[for cavity dpvices

only]

with final [to be specified]

measurements



https://iecnorm.com/api/?name=411bba886d03723261a2614d44d73065

~ 16 - 60747-4-2 © IEC:2000(E)

GROUP C - Periodic (continued)

Inspection Symbol Reference |Conditions at  Tamb Inspection requirement limit
or or Tease = 25 °C,
test unless otherwise Type A Type B Type C Type D
specified (see Min. [Max. [Min. [Max. [Min. Max. Min. Max.
clause 4 of the
generic
specification)
Sub-group C7 [note]
Damp heat, steady-
state (D)
a) for cavityf 60749, III, Severity: 56 days
packages 4A for categories Il and
I, 21 days for
category |
b) for non-cpvity 60749, Ill, |Severity 3 for
and epoxy-gealed 4A categories Il and IlI,

cavity pack@qges
Severity 2 for

category |

followed by [to be selected frop | [to Bespe d
— electrical fests

[see sub-

group A2] o\
Sub-group ¢8 U
Electrical see
endurance 60748-11,

12.3, 12.4

[t be specified]

with final
measurement \ (\
Sub-group ¢9 Q
Storage at Righ NI, 2N 0Q0 h Win,
temperaturd (D) Q [ Ty pfax.]
with final [to be specified]

measurement

"\ N
Sub-group ¢RRL or r C , C4, C5 C6, C7 and C9.
/ re en tion before and after C8.

NOTE After tp{tmge suc tive tests, the periodicity may be reduced to once per year.

\\>



https://iecnorm.com/api/?name=411bba886d03723261a2614d44d73065

60747-4-2 © IEC:2000(E) -17 -

GROUP D
Qualification approval tests

When required, these tests shall be prescribed in the detail specification for qualification approval

only.

Inspection Symbol Reference [Conditions at T,

Inspection requirement limit

or or Tease = 25 °C,

test unless otherwise Type A

Type B

Type C

Type D

specified (see

clause 4 of the
generic

specification)

Min. |Max.

Min. |Max. [Min.

Max.

Min. Max.

Sub-group iB

Electrical
endurance

60748-11,
12.3,12.4

Category I:

D) not applicable

Category II:
2000 h

Category llI:
3000 h
[note 1]

Conditions:

with final
[note 2]

measurement

NOTE 1 1|he endurance duration shown is the acc
NOTE 2

the choice
precedencg:

a) the me¢an power dissipation in each functionally a
the detail specification;

b) the anjbient temperature shall

c) the supply voltages shall be

ined as follows:

up D endurance.

be made in the following order of

the circuit shall be the maximum permitted by

bn of a);

13.4 Del

See 3.6.7

14 Additi

See 4.3.1
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