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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STANDARDIZATION
OF SEMICONDUCTOR DEVICES -

Part 6: General rules for the preparation of outline drawings of

surface mounted semiconductor device packages

EOREWORD
1) pomprising
promote
gelds. To
ications,
Technijical as “IEC
Publi nterested
in th and non-
goverhmental organizations liaising with the IEC also participate i es closely
with the International Organization for Standardization (ISO) s anditions deterfmined by
ernational
from all
and are accepted by IEG National
re that the technical contgnt of IEC
ble fOx the way in which they are used dr for any
ittees undertake to apply IEC Pyblications
pnal and regional publications. Any djvergence
Qnying national’or regional publication shall be clearly indicated in
the lafter.
5) IEC provides no marking procs its approval and cannot be rendered responsiblg for any
equipment decla j i ublication.
6) All usgrs should ehstrg 3 8 s{ edition of this publication.
7) f , employees, servants or agents including individual eXperts and
mem and IEC National Committees for any personal injury, property damage or
, whether direct or indirect, or for costs (including legal fees) and
pubhication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig
8) Attent wntecthe Normative references cited in this publication. Use of the referenced publications is
indisp s pplication of this publication.
9) Attent 8 e possibility that some of the elements of this IEC Publication may be the pubject of
paten{ rights. IE ot be held responsible for identifying any or all such patent rights.
Internatlonal Standard [EC 60191-6 has been prepared by subcommitiee 47D: Mechanical

standardization of semiconductor devices, of IEC technical committee 47: Semiconductor

devices.

This second edition of IEC 60191-6 cancels and replaces the first edition, published

in 1990

and its amendment 1 (1999), and constitutes a technical revision. This includes the following

significant changes with respect to the previous edition: improvement of the geo
drawing format and addition of the examples of the drawing of major packages.

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

FDIS Report on voting
47D/584/FDIS 47D/587/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.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* with@rawn;

* replaced by a revised edition, or
*+ amepded.

A bilingtial version of this publication may be issued gt

®
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MECHANICAL STANDARDIZATION
OF SEMICONDUCTOR DEVICES -

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

1 Scope

This pa
mounted
mounte
Clause

t of IEC 60191 gives general rules for the preparation of outlin

semiconductor devices. It supplements IEC 60191-1 and 6019
| devices-discrete semiconductors as well as integrated circ
B of IEC 60191-4.

surface-
surface-
Dym E in

2 Normative references

The foll cument.
For datgd references, only the edition cited applie t edition
of the rg

IEC 601 ration of
drawingg of semiconductor devices

IEC 60191-3:1999, Mechanica General
rules fof the preparation

IEC 607191-4:1995 g i 1 Coding
system jand clas atjon_into fQrmsSyof package outlines for semiconductor devices

ISO 1101:1983, y qwi — Geometrical tolerancing — Tolerancing ¢f form,
orientatlon, logati éneralities, definitions, symbols, indications on drawings

3 Defli

For the

3.1
seating

plane

plane which designates the plane of contact of the package, including any stand-off, with the

surface

NOTE T

3.2

on which it will be mounted

his plane is often used as the reference plane.

reference plane
plane parallel to the seating plane at a distance above seating plane (does not apply to
leadless package)
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The distance is known as the reference plane distance. It determines the terminal
projection zone (see Figure 1).

NOTE This distance is a theoretical dimension which is not related to any feature of the package. Its value is
chosen for each package so the length of terminal projection zone L, is a good approximation of the terminal
length used for mounting, e.g. the length of the part of the terminal that is soldered to the substrate.

3.3

terminal position area

maximum area on the seating plane within which the terminal projection zone is located,
taking into account the maximum values of L, and b,

The surface of the terminal position area is equal to /; x bs with, gener

Iy = Lp max. + (HDmax — HDmin)/2

and bz = b, max. + x
Checking can be carried out by means of an app

3.4
pattern|of terminal position areas
group of all terminal position areas of a
plane

seating

For a Idadless package, seating

plane.

The trug¢ positio 3 erminal position areas are located on a grid| with as
modulug

or @/

The paftern Qf te areas does not include tolerances stemming from njounting
substrafes gn and placement machine accuracy.

3.5

coplanari

the req |rement for coplanarlty of termmals is given in a tolerance frame showmg the 1SO
' 5 c > 3 3 lane

Where the part of the terminal intended for soldering is a flat zone of defined dimension b x |,
with nominal position on the seating plane — e.g. pads of leadless packages — then the
requirement for coplanarity of terminals is strictly the ISO requirement for flatness applied to
these zones.

In all the other cases, the requirement for coplanarity of terminals is clarified by note.

3.6

datum

theoretically, the exact geometrical reference is established for controlling the tolerance zone
when specifying a geometrical tolerance as a related feature

NOTE Datum S should be established by seating plane.
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4 Design rules

The outline drawing of a surface-mounted semiconductor device package shall comprise in

the give

n sequence

— the drawing (strictly speaking);

— the tables of dimensions;

— the notes to the tables and the drawings;

— thei

ndication of supporting countries;

— the codification.

The drg
sectiong

The foll
the notsd
when re

The codification of package outlines shall be in accordar

5 Dimensions to be specified

Crosseq
hand cd
as follo
L: lead
F:

P: leaq
B: ball
6 Nof

hand cd

the samle

For ea
number

folded lead package

wing shall conform with the general rules for drawings laid dpwn n_IEC
1 and 2, as well as with the specific definitions of Clause 3 abgves.

quired.

in Tables 1 and 2 indicate whe
lumn, a code indicates for whic
VS

ed packages for example; QFP, SO
for example; QFJ, SOJ
for example; QFN

for example; BGA

less packages

grid arra@

es

bd sequentially from 1 in the order in the tables and then on the drawing.

50191-1

'ﬁed and

e added

Iry right-

elevant,

> TSOP

nt (with

hall be
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Table 1 — Dimensions to be specified for Group 1

60191-6 O IEC:2004(E)

Group 1

- Group 1

includes dimensions and numerals associated with
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group mean values guaranteed to users and imply that

mechanical compatibility of mounting of packages can be recognized.

Concerned
family

LFPB

Ref. Min Nom Max. Notes
n - X - 2
nE - X - 3 (
A ' ' X A
A1 X - X < \ \
A2 - x - ZANNAN
- x(0 - N\ N\\
bp x : RGNS
Obp X [x] N YN
Ob X - [ %~ 4 >
c x S SN
D . 7S N S e
E X X \ x\ / 4
(] - ) < 4
f - (TN x>
Hp ZN NN X% 4
HEe X \x\ \\/x 4
h [\ x (N~ L/ x
k \ x\ < \ X
k1\ { x\ - X
Lp I OXIAN A X 4
t N ) - x
PN - x
TERN (NP ”

SN \- : x
XN - - X
y - - X
y1 - - X

LFP

LFP

LFPB

LFB

LF

LF

LFP

LF

LFPB

LFPB

LFPB

LF

LF

LF

LFP

LF

LFPB

LFPB
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Table 2 — Dimensions to be specified for Group 2

Group 2 - Group 2 includes dimensions that do not belong to Group 1, but are
associated with the fabrication of packages and dimensions of terminal position
areas. The group is to achieve its own original purpose as an industry standard.
The group belongs to the dimensions and numerals of external shapes of
packages useful for design and manufacture and the dimensions of terminal
position areas that can be referenced to in fabrications of mounting boards.
Therefore, external dimensions of a package shall have nominal design values

specified thereto.

O

Ref. Min. Nom. Max. Notg\s(
b1 - X - < 0
b2 X - X { \
b3 - - Ix] 4\
c1 - X - \‘\
eD : . PN NN
eE - X - N \Q\/
L - X [~ >
i : T AP
L2 - x N|D" R[>
i : NN AN 3
Sp - /Xx -
Se - N N
z S AN :
Ze NN Nl VAR
G1D < (] X -
SENLIRAN AN
K> K £ 7 -
N

Concerned
family

LF

F

LFPB

LF

FP

FP

LF
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Notes to the tables

O
[]

All dimensions are in millimetres.
n refers to the total number of terminal positions.

np refers to the number of terminal positions on one side of the package in
the direction of dimension D.

ng refers to the number of terminal positions on one side of the package
in the direction of dimension E.

Means true geometrical position.
Values given within square brackets are calcula
Zone of a visible index on the top face.

Terminal number designation shall be/i
annex C of IEC60191-3.

S

11

12

Length
the oth

dH3y the spherical crowns of the solder balls.

red at the maximum solder ball diameter, parallel to

Stand-off A1 is optional, but when present they should be located on
the ball matrix diagonals.

the

LFPB

LF
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Annex A
(informative)

lllustration of the rules

The above rules are illustrated by examples of application to several package families:
— gull-wing lead package with two parallel rows of terminals (SOP, TSOP, Type 2) (see A.1);

- gull-

ing lead package with two parallel rows of terminals (TSOP Type 1)}(see A 2):

- gull-
- J-be
- folde
— leadless package (see A.6);

— ball grid array package (see A.7.1, X(.2).
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Reference plane
Side view

| ® Projected zone
|

Seating
plane

n view

jection

667/04

ew

‘ i AS8| Projected zone
/, s QS
Seating plane

b3 Bottonm view
Q A1

Lp x bp: terminal projection
* zone (hatched)

IEG 668/04

ure 1b — lllustrations of terminal projection zone (b)

Figure 1 — lllustrations of terminal projection zone

IEC 669/04

Figure 2 — Isometric view of an example of gauge
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A.1 Gull-wing lead package with two parallel rows of terminals (SOP, TSOP Type 2)

s> (A
n n-1 n/2-1
0000 [T I
n4 | n3
w
_ } _ L I
V/
%
72 n1| n2
Uuuil [T Ul
»>—{B]
Terminal 1 index area IEC 670/04

Figure 1a

ZDp

O

IEC 671/04

G1E

@
‘AZ
A

IEC 67]3/04

Figure 1d

-0

0=

11

—2Lpmax
HE max

HE MIN

I

b3

L e e Z | | e e e |

IEC 674/04

Figure 2 - Pattern of terminal position areas

Date:
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Group 1 - Group 1 includes dimensions and numerals associated with mounting
of packages and kinds of packages. The dimensions and numerals belonging to
the group mean values guaranteed to users and imply that mechanical
compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes
n - X - 2
A - - X
A1 X - X
A2 -
bp X 3|
c X NN
D . NN
E X \
E : SN
He X N\ \\\3\ >
Lp [ x EN
: N7
; NELATDS
6 \ QX 3
Group R - Group 2 includg i s notbefong to Group 1, but are
associated with the fabricatio a dimensions of terminal position
areas. The group is toa its o igthal puppose as an industry standard.
The group belongs to i i 3 merals of external shapes of
packages useful » e and the dimensions of terminal
position| areas t (o] ced\to™n fabrications of mounting boards.
Therefofe, external di package shall have nominal design values

specifief thereto.

Max. Notes

¢l - X -

L - X -

L1 - X -

| - - X 3
(Zp) - X -

G1E - X -
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NOTES

(0
[]

®

Means true geometrical position.
Values given within square brackets are calculated values.

Means projected tolerance zone (see ISO 1101, Clause 11).

Means in this drawing that the distance from the seating plane
to the nearest point of each terminal should not exceed y mm.

All dimensions are in millimetres.
n refers to the total number of terminal positiong’

Verification of the dimensions and pog
terminal is validly performed when it j
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A.2 Gull-wing lead package with two parallel rows of terminals (TSOP Type 1)

HD ‘
D
1\ —n
s | il
Jk—Ei,i,*g,i,ii
= Terminal 1 — 5
E index area ! A
n/2—] — ni2+1
TEC  ©0/79/U4
Figure 1a
hi
ZE T

N
e <€ <
®
bp /
[«n) = r
b1 \/\ RN <
| B
AR e Lp
L IEC 678/04
C " %7/04
Fi ead section Figure 1d
11
EIIILI ==Nr>Y )
E:
FH — |l
L HDmin - 2Lpmax )
D |
\ HD max \
I |
IEC 679/04

Figure 2 - Pattern of terminal position areas

Date:
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Group 1 - Group 1 includes dimensions and numerals associated with the
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group means values guaranteed to users and imply that

mechanical compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes
n - X - 2
A - - X
A1 X - X
A2

Group

associa

areas. 1

The grd

packaggs useful for des
position| areas tb 3
Therefofe, externa
specifiefd thereto.

2
0

ca

Ré\f. \ M\l‘rk > Nom Max. Notes

ARSTARN . :

03 NN - x 3
cl X - X -

eD - X - 3
T = X =

11 - - X 3
(ZE) - X -
G1D - X _
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Means true geometrical position.
Values given within square brackets are calculated values.

Means projected tolerance zone (see ISO 1101, Clause 11).

Means in this drawing that the distance from the seating plane
to the nearest point of each terminal should not exceed y mm.

All dimensions are in millimetres.

n refers to the total number of terminal positions
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A.3 Gull-wing lead package with one row of terminals on each of four sides (QFP)

HD
D
g
LE HHA il HH
[A] 8]
— - - - ;ﬁ{ w ‘:-I'J:
- 4
Terminal 1 | | | ’ L
inedr;nx”;ea 1?2 H% H‘H H ;
. Jb" ~{&] » we[s[as[c
Figure 1a
1
Wanial ] A\
G1D or G1E
Figure 1b
bp
2| «
BN j@
/ ) U .
D
\/\ L1 <
< > Lp
L IEC | 683/04
Figure 1d
IRIRIY U
[ —
— —
| 8%
R/ - § _ =Tt
< — — T
] —_
- [
0o [ [1[]
HDmin - 2Lpma
Hbpmax
IEC 684/04
Figure 2 - Pattern of terminal position areas
Date:
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Group 1 — Group 1 includes dimensions and numerals associated with the
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group mean values guaranteed to users and imply that
mechanical compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes

n - X - 2

nD - X - 3

nE - X - 3

A - - X

A1 X - X

A2 - X -

: x(0) : 4

bp X - X </\§ 4 M\
D X X X /\ \ \/
E X X X \ \\ \

E : x(0) NN AT

f - - X \

HD X X ( (7)( \/4

HEe X X ( \//x/\ N 4

n T EA N O AT

p : - S

y - - X

0 ~ Ut X .

Group R - Group 2 ingludés dimensiQns\thatkdo not belong to Group 1, but are
associated with @ ' i nd dimensions of terminal position

areas. The group ¢ jginal purpose as an industry standard.

The grq C and numerals of external shapes of
packagd s anufacture and the dimensions of terminal
position k eferenced to in fabrications of mounting boards.
Therefo i G of a package shall have nominal design values
specifie
Nom. Max. Notes
b1 - X -
b3 - - X 4
c1 - X -
L - X -
L1 - X -
| - - X 4
(Zp) - X -
(ZE) - X -
G1D - X -
G1E - X -
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NOTES

)
[]

®

D

Means true geometrical position.
Values given within square brackets are calculated values.

Means projected tolerance zone (see ISO 1101, Clause 11).

Means in this drawing that the distance from the seating plane to the
nearest point of each terminal should not exceed y mm.

All dimensions are in millimetres.

24

n refers to the total number of terminal positions.

inah\jt with'the pattern of

performed when it is ensured that these ter
cafr out\by means of anp

terminal position areas. is C
appropriate gauge.
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A.4 J- bend lead package with two parallel rows of terminals (SOJ)

D A1
A2
n ) n/2+1 —
\\\\\\\\\\\\\\\\}\\\\\\\\\\\\\\\\
Terminal 1 !
index area |
w
m T - @
|
|
\J\HHHHHH\}\H\\\\\\\\\;1/\2 ,ﬁﬂ
IEC 685/04 <\§ L
Figure 1a
I 686/04
igure b
‘Sefiting plane
[
ZD
IEC 687/04
bp
b1
— d
(o]
L
< Sltme]s|aB
IEC 689/04 e 690/04
Figure 1e Figure 1f
o o1 O Tt
[0
= H-O0-HE=—Z— {8
b3 e
IEC 691/04
Figure 2 — Pattern of terminal position areas
Date:
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Group 1 - Group 1 includes dimensions and numerals associated with the
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group mean values guaranteed to users and imply that
mechanical compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes

n - X - 2

A - - X

A1 X - X

A2 - X -

- x(D) - 3

bp X - X 3 /[

b2 X - X /\\ ~

c X - X /\ \/
D X X X \

E X X X \‘\ >
[ : x(0) RO N U

HE X X RN X \\/

Lp X : [ 3)

t : - AL

X : N ¢ VUL

y N\

Group
associa

areas. The group is to
The group belongs to

packaggs useful far
position| areas ‘@

Therefofe, externa

specifie

fabrications of mounting boards.
rage shall have nominal design values

Max.

Degrees

No

es

[a%}

(Zp)
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NOTES
(O Means true geometrical position.
[] Values given within square brackets are calculated values.
@ Means projected tolerance zone (see ISO 1101, Clause 11).
ME Means in this drawing that the distance from the seating plane to

the nearest point of each terminal should not exceed y mm.

1 All dimensions are in millimetres.

2 n refers to the total number of terminal positions.
3 Verification of the dimensions and positions g

means of an appropriate gauge.

®
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A.5 Folded lead package with one row of terminals on each of four sides (QFJ)

ZD

— ¢

[T T T T T1

ZE

Terminal 1
index area

"
5 Z /\\66 %wm

(L 2

’—Q;I\\/\l\\
AV

=A2= =A1
A
o IEC 493/04
Figure 1b
< \ \[K \\) | Seating plane
UV 1Y
| i
= xwels[aslc oy |s
eD)
IEC 694/04
Figure 1c
Date:
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b2
bp - ®
b1 ™
<
: | =
: O
P Lp (\(
IEC 695/04 IEC 696/04 H}Q\@@N
Figure 1d Figure 1e r

A-B| C|

IE| > 697/04

11

IEC 698/04

Figure 2 — Pattern of terminal position areas

Date:
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Group 1 - Group 1 includes dimensions and numerals associated with the
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group mean values guaranteed to users and imply that
mechanical compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes
n - X - 2
nD - X - 3
nE - X - 3
A - - X
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Group 2 — Group 2 in¢lude
associated with the fabricatic

gessand-dimensions of terminal position

areas. The grou to inal purpose as an industry standard.
The grgup belo ' i amd numerals of external shapes of
packaggs useful fo v pnanufacture and the dimensions of terminal
position| areas t S 5d to in fabrications of mounting boards.

Therefofe, external o i >f_a package shall have nominal design values
specifief the

< he{\ \ N \Min. Nom. Max. Notes

\b‘l\\ \/— X -
b2 > X - X

b3 - - X 4
c1 - X -
- X -
- X -
L - X -
L1 - X -
L2 - X -

1 - - X 4
h - X -
(Zp) - X -
(ZE) - X -
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Means true geometrical position.

Values given within square brackets are calculated values.

Means projected tolerance zone (see ISO 1101, Clause 11).

Means in this drawing that the distance from the seating plane to

the nearest
point of each terminal should not exceed y mm.

The millimetre (inch) dimensions are derived from the
(millimetre) dimensions.

n refers to the total number of terminal position
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A.6 Leadless package
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Figure 1c Figure 2 — Pattern of terminal position areas
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Group 1 - Group 1 includes dimensions and numerals associated with the
mounting of packages and kinds of packages. The dimensions and numerals
belonging to the group mean values guaranteed to users and imply that
mechanical compatibility of mounting of packages can be recognized.

Ref. Min. Nom. Max. Notes

n - X - 2
nD - X - 3
nE - X - 3

A kv

A * ~
bp X - X

A
D X X X /\\\

Group
associa
areas. T
The grq f external shapes of
packaggs useful for desig 3 dimensions of terminal
position| areas that can be i i

Therefofe, external di
specified thereto.

X - X
k1 X - X
11 - - X 4
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Means true geometrical position.

Values given within square brackets are calculated values.

Means in this drawing that the distance from the seating plane to
the nearest point of each terminal should not exceed y mm.

All dimensions are in millimetres.

n refers to the total number of terminal positions.

np refers to the number of terminal positions on o
package in the direction of dimension D.

ng refers to the number of terminal positions
package in the direction of dimension E.
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