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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

•  IEC Web Site (www.iec.ch)

•  Catalogue of IEC publications

The on-line catalogue on the IEC web site (www.iec.ch/catlg-e.htm) enables
you to search by a variety of criteria including text searches, technical
committees and date of publication. On-line information is also available on
recently issued publications, withdrawn and replaced publications, as well as
corrigenda.

•  IEC Just Published

This summary of recently issued publications (www.iec.ch/JP.htm) is also
available by email. Please contact the Customer Service Centre (see below) for
further information.

•  Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11
Fax: +41 22 919 03 00
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________

MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES –

Part 6-8: General rules for the preparation of outline drawings
of surface mounted semiconductor device packages –

Design guide for glass sealed ceramic quad flatpack (G-QFP)

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International
Organization for Standardization (ISO) in accordance with conditions determined by agreement between the
two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60191-6-8 has been prepared by subcommittee 47D: Mechanical
standardization of semiconductor devices, of IEC technical committee 47: Semiconductor
devices.

The text of this standard is based on the following documents:

FDIS Report on voting

47D/438/FDIS 47D/456/RVD

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.

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.

A bilingual version of this standard may be issued at a later date.
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MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES –

Part 6-8: General rules for the preparation of outline drawings
of surface mounted semiconductor device packages –

Design guide for glass sealed ceramic quad flatpack (G-QFP)

1 Scope and object

This part of IEC 60191 provides the common outline drawings and dimensions for all types
of structures and composed materials of glass sealed ceramic quad flatpack (hereinafter
called G-QFP).

The object of this design guide is to standardize outlines and obtain interchangeability of G-QFP.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60191. For dated references, subsequent amend-
ments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 60191 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC
and ISO maintain registers of currently valid International Standards.

IEC 60191 (all parts), Mechanical standardization of semiconductor devices

3 Definitions

For the purpose of this part of IEC 60191, the following definition, as well as those given in
the other parts of this standard, apply.

3.1
G-QFP
glass sealed package with gull-wing formed terminals which are led out in four directions to
mount on PCB surface

4 Numbering of the pins

The index area is positioned at the upper left corner of the package body when it is viewed
from the seating plane. The terminal that is closest to the index corner is numbered 1, and
continued terminals that count in counter-clockwise directions are numbered 2, 3.
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Table 1 – Group 1: Dimensions appropriate to mounting and interchangeability

Limits to be observed Recommended values for the dimensions
Ref.

Min. Nom. Max. mm
Note a

n X 1
nD X 1
nE X 1
A X A max. = 0,5 × m 2

m = 3, 4, 5, 6, 7, 8, 9, 10, 11

A1 X X X A1 min 0,00 0,25
A1 nom 0,10 0,40

A1 max 0,25 0,50

A2 X X X A2 min 0,51 1,01 1,51 2,01 2,51

A2 nom 0,76 1,26 1,76 2,26 2,76
A2 max 1,00 1,50 2,00 2,50 3,00

A2 min 3,01 3,51 4,01 4,51
A2 nom 3,26 3,76 4,26 4,76
A2 max 3,50 4,00 4,50 5,00

 A3i X  A3i   =  0,25

bp X X X iei bp min bp nom bp max

1,0 0,35 0,42 0,50
0,8 0,30 0,37 0,45
0,65 0,25 0,32 0,40
0,5 0,15 0,22 0,30
0,4 0,15 0,18 0,22

D X E nom D nom 4
5 × K – 0,8 K = 2, 4

E X 6 × K – 0,8 m = 3, 4, 5
7 × K – 0,8

Regular
square

20 + 4m – 0,8
Rectangular 7 × K – 0,8 5 × 2K – 0,8

E nom × D nom

Square Rectangular
9,2 × 9,2 13,2 × 19,2

11,2 × 11,2 27,2 × 39,2
13,2 × 13,2
19,2 × 19,2
23,2 × 23,2
27,2 × 27,2
31,2 × 31,2
35,2 × 35,2
39,2 × 39,2

a  See notes on pages 9 and 10.
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Table 1 (continued)

Limits to be observed Recommended values for the dimensions
Ref.

Min. Nom. Max. mm
Note a

iei X iei   nom. = 1,0; 0,8; 0,65; 0,5; 0,4 5

HD X X X HD nom = D nom + 2L nom

HD min = D nom – 0,2
HD max = D nom + 0,2

HE X X X HE nom = E nom + 2L nom

HE min = HE nom – 0,2
HE max = HE nom + 0,2

L X L nom = 1,8; 2,1; 2,4

Lp X X X L nom Lp min Lp nom Lp max

1,8, 2,1 0,45 0,60 0,75
2,4 0,73 0,88 1,03

v X v max = 0,3 6

w X iei w max iei w max 6

1,0 0,20 0,5 0,10
0,8 0,16 0,4 0,10
0,65 0,13

y X y max = 0,10

θ X X X θ min = 0°

θ nom = 3°

θ max = 10°

a  See notes on pages 9 and 10.
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Table 2 – Group 2: Dimensions appropriate to mounting and gauging

Limits to be observed Recommended values for the dimensions
Ref.

Min. Nom. Max. mm
Note a

b2 X b2 max = bp max + W max

iei b2 max

1,00 0,70
0,80 0,61
0,65 0,53
0,50 0,40
0,40 0,32

iei X iei  nom = 1,0; 0,8; 0,65; 0,5; 0,4 5

 eDi X  eDi  = HD nom – Lp nom

 eEi X  eEi  = HE nom – Lp nom

I2 X I2 max = Lp max + V max

L nom I2 max

1,8; 2,1 1,05
2,4 1,33

a  See notes on pages 9 and 10
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Table 3 – Group 3: Dimensions appropriate to automated handling

Limits to be observed Recommended values for the dimensions
Ref.

Min. Nom. Max. mm
Note

A2 X X X A2 min 0,51 1,01 1,51 2,01 2,51

A2 nom 0,76 1,26 1,76 2,26 2,76
A2 max 1,00 1,50 2,00 2,50 3,00

A2 min 3,01 3,51 4,01 4,51
A2 nom 3,26 3,76 4,26 4,76
A2 max 3,50 4,00 4,50 5,00

D X X D min = D nom – 0,3
D max = D nom + 0,3

E X X E min = E nom – 0,3

E max = E nom + 0,3

k X No definition

Q X No definition

β X β = 45°

Table 4 – Group 4: Dimensions for information only

Limits to be observed Recommended values for the dimensions
Ref.

Min. Nom. Max. mm
Note a

c X X iei c min c max 7

iei ≥ 0,65 0,12 0,23

iei ≤ 0,50 0,10 0,20

ZD X X ZD nom = (D nom – (nD – 1) iei  ) / 2 8
ZD max = (D max – (nD – 1) iei  ) / 2

ZE X X ZE nom = (E nom – (nE – 1) iei  ) / 2 8

ZE max = (E max – (nE – 1) iei  ) / 2

a  See notes on pages 9 and 10.
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NOTE 1  The relation between the package body size and the maximum number of terminals will be as shown in
the following table.

a) Regular square shape series

E ×××× D* n nom (nD nom = nE nom = n nom / 4)

iei 1,00 0,80 0,65 0,50 0,40

10 × 10 36 44 52 64 80

12 × 12 48 64 80 100

14 × 14 52 64 80 100 120

20 × 20 76 88 112 144 176

24 × 24 176 216

28 × 28 128 160 208 256

32 × 32 184 240 296

36 × 36 272 336

40 × 40 232 304 376

b) Rectangular shape series

E ×××× D a n nom (nD nom, nE nom)

iei 1,00 0,80 0,65 0,50 0,40

14 × 20 64 80 100
(13, 19) (16, 24) (20,30)

28 × 40 256
(52,76)

a The E, D values shown in this table indicate integral numbers (as shown)
minus 0,8 mm.

NOTE 2  The values stipulated by the mathematical expression must be applied to the individual overall
dimensional standards.

NOTE 3  The following values are recommended for the thickness of the ceramic excluding the sealing glass.

Base 1,27

Cap 1,27

Frame 0,76

Lid 0,76

Cap

Base Base

Frame

Lid

Lead
frame

IEC   1365/01
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NOTE 4  Seal mismatching and glass protrusion are not included.

NOTE 5  Stipulates the true geometrical position.

NOTE 6  The values v, w are stipulated as  v or w M without A, B as a datum line, and eliminate datum
A and datum B from figure 1a.

The reasons are as follows.

a) Generally, in the case of ceramic packages, a tolerance of the outside dimensions is wider than that of plastic
moulded package. Therefore, the lead true position based on ceramic body dimension is a rather large value
like 0,6 mm, generally.

These large values v and w are not useful for users.

b) E and D, the package outside dimension of G-QFP, do not include seal mismatching and glass protrusion
according to note 4, so it is meaningless to specify E and D as datum planes.

c) In the semiconductor industry, QFP type packages are handled not by package body, but by the tip of the lead
frame, in general.

For instance, QFP is handled in electrical tests or mounting onto printed circuit board by lead frame as a base
point, not by package body, especially for a high-pin-count/fine-pitch QFP.

Therefore, it is not so significant to stipulate package width/length as a datum line.

NOTE 7  These values include the thickness of finish plating.

NOTE 8  Since in the G-QFP the part corresponding to this dimension is not the outermost side of the package,
the seal mismatching and the glass protrusion are not included, and only the standard values are stipulated.

NOTE 9  The pin layout is determined as follows.

E ×××× D iei Terminal layout

–

10 × 10

10 × 10

14 × 14

12 × 12

1,00

0,80

0,65

0,50

0,40
The package centre coincides with the terminal
centre.

e
2

e
2

Other combinations of E × D
and iei  besides the afore-
mentioned ones

The terminal centre is deviated by iei  /2 from
the package centre.

____________

IEC   1366/01

IEC   1367/01

L
IC

E
N

SE
D

 T
O

 M
E

C
O

N
 L

im
ited. - R

A
N

C
H

I/B
A

N
G

A
L

O
R

E
FO

R
 IN

T
E

R
N

A
L

 U
SE

 A
T

 T
H

IS L
O

C
A

T
IO

N
 O

N
L

Y
, SU

PPL
IE

D
 B

Y
 B

O
O

K
 SU

PPL
Y

 B
U

R
E

A
U

.



    

Standards Survey

The IEC would like to offer you the best quality standards possible. To make sure that we
continue to meet your needs, your feedback is essential. Would you please take a minute
to answer the questions overleaf and fax them to us at +41 22 919 03 00 or mail them to
the address below. Thank you!

Customer Service Centre (CSC)

International Electrotechnical Commission
3, rue de Varembé
1211 Genève 20
Switzerland

or

Fax to: IEC/CSC at +41 22 919 03 00

Thank you for your contribution to the standards-making process.

Non affrancare
No stamp required

Nicht frankieren
Ne pas affranchir

 A  Prioritaire

RÉPONSE PAYÉE

SUISSE

Customer Service Centre (CSC)
International Electrotechnical Commission
3, rue de Varembé
1211  GENEVA 20
Switzerland

L
IC

E
N

SE
D

 T
O

 M
E

C
O

N
 L

im
ited. - R

A
N

C
H

I/B
A

N
G

A
L

O
R

E
FO

R
 IN

T
E

R
N

A
L

 U
SE

 A
T

 T
H

IS L
O

C
A

T
IO

N
 O

N
L

Y
, SU

PPL
IE

D
 B

Y
 B

O
O

K
 SU

PPL
Y

 B
U

R
E

A
U

.



Q1 Please report on ONE STANDARD  and
ONE STANDARD ONLY . Enter the exact
number of the standard: (e.g. 60601-1-1)

.............................................................

Q2 Please tell us in what capacity(ies) you
bought the standard (tick all that apply).
I am the/a:

purchasing agent R

librarian R

researcher R

design engineer R

safety engineer R

testing engineer R

marketing specialist R

other.....................................................

Q3 I work for/in/as a:
(tick all that apply)

manufacturing R

consultant R

government R

test/certification facility R

public utility R

education R

military R

other.....................................................

Q4  This standard will be used for:
(tick all that apply)

general reference R

product research R

product design/development R

specifications R

tenders R

quality assessment R

certification R

technical documentation R

thesis R

manufacturing R

other.....................................................

Q5 This standard meets my needs:
(tick one)

not at all R

nearly R

fairly well R

exactly R

Q6 If you ticked NOT AT ALL in Question 5
the reason is: (tick all that apply)

standard is out of date R

standard is incomplete R

standard is too academic R

standard is too superficial R

title is misleading R

I made the wrong choice R

other ....................................................

Q7 Please assess the standard in the
following categories, using
the numbers:
(1) unacceptable,
(2) below average,
(3) average,
(4) above average,
(5) exceptional,
(6) not applicable 

timeliness .............................................
quality of writing....................................
technical contents.................................
logic of arrangement of contents ..........
tables, charts, graphs, figures ...............
other ....................................................

Q8 I read/use the: (tick one)

French text only R

English text only R

both English and French texts R

Q9 Please share any comment on any
aspect of the IEC that you would like
us to know:

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

............................................................

L
IC

E
N

SE
D

 T
O

 M
E

C
O

N
 L

im
ited. - R

A
N

C
H

I/B
A

N
G

A
L

O
R

E
FO

R
 IN

T
E

R
N

A
L

 U
SE

 A
T

 T
H

IS L
O

C
A

T
IO

N
 O

N
L

Y
, SU

PPL
IE

D
 B

Y
 B

O
O

K
 SU

PPL
Y

 B
U

R
E

A
U

.



L
IC

E
N

SE
D

 T
O

 M
E

C
O

N
 L

im
ited. - R

A
N

C
H

I/B
A

N
G

A
L

O
R

E
FO

R
 IN

T
E

R
N

A
L

 U
SE

 A
T

 T
H

IS L
O

C
A

T
IO

N
 O

N
L

Y
, SU

PPL
IE

D
 B

Y
 B

O
O

K
 SU

PPL
Y

 B
U

R
E

A
U

.



    ISBN 2-8318-5940-9

-:HSMINB=]Z^YU]:
ICS  31.080.01

Typeset and printed by the IEC Central Office
GENEVA, SWITZERLAND

L
IC

E
N

SE
D

 T
O

 M
E

C
O

N
 L

im
ited. - R

A
N

C
H

I/B
A

N
G

A
L

O
R

E
FO

R
 IN

T
E

R
N

A
L

 U
SE

 A
T

 T
H

IS L
O

C
A

T
IO

N
 O

N
L

Y
, SU

PPL
IE

D
 B

Y
 B

O
O

K
 SU

PPL
Y

 B
U

R
E

A
U

.


