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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 6-12: General rules for the preparation of outline drawings
of surface mounted semiconductor device packages —
Design guide for fine-pitch land grid array (FLGA) —
Rectangular type

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatiop prising
all pational electrotechnical committees (IEC National Committees). The object\o the romote
international co-operation on all questions concerning standardization in the-eled iglds. To
this| end and in addition to other activities, the IEC publishes Internat{onal htion is
entjusted to technical committees; any IEC National Committee i ith may
parficipate in this preparatory work. International, liaising
withl the IEC also participate in this preparation. The ational
Orgpnization for Standardization (ISO) in accordance with cg ben the
two|organizations.

2) The formal decisions or agreements of the IEC on te iple, an
intefnational consensus of opinion on the relevant subjg ntation
from all interested National Committees.

3) The documents produced have the form of re he form
of s$tandards, technical specifications, lational
Committees in that sense.

4) In grder to promote international unlflcatl ational
Stapdards transparently to s. Any
divgrgence between the | clearly
indifated in the latter.

5) The IEC provides no dpproval and cannot be rendered responsible [for any
equipment declared to be standards.

6) Attgntion is dra @ g ibi 8 elements of this International Standard may be the|subject
of patent rights. The' Ik s be-helthrespynsible for identifying any or all such patent rights.

Intern C > has been prepared by subcommittee 47D: Mechanical

standardizatio devices, of IEC technical committee 47: Semiconfuctor

devicg

The te based on the following documents:

FDIS Report on voting
47D/493/FDIS 47D/507/RVD

Full infermetion—on—the—votingforthe—approval-of-this—stanrdard-ean—befound—in—the—report on

voting indicated in the above table.

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

A bilingual version of this publication may be issued at a later date.

The committee has decided that the contents of this publication will remain unchanged

until 2

004. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

The demand for area array style packages exists because of the multi-functions and high
performance of electrical equipment. The objective of this design guide is to standardize
outlines and to get interchangeability of FLGA rectangular type packages. The terminal pitch
and package outlines of these fine-pitch array packages are smaller than those of LGA
packages.

@%
S
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MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 6-12: General rules for the preparation of outline drawings

of surface mounted semiconductor device packages —
Design guide for fine-pitch land grid array (FLGA) —
Rectangular type

1 Scope

This part of IEC 60191 provides common outline drawings and dlmens ons fo

pes of

structures and composed materials of fine-pitch land grid array ( FLGA)
whose terminal pitch is less than, or equal to, 0,80 mm and whosg ine is
rectargular.

2 Nprmative references

The following referenced documents are indispensap - tion of this docyment.
For dg es, the latest gdition
of the

IEC 6

3 Definitions

For the purposes of this part © NS ng definitions, as well as those given in

the other parts of this $

3.1
flanged type Q
type whose package

aroun

3.2
type ¢

type V
the re

3.3
FLGA

(body length and width) consists of an encapsulation

bod length and width) consists of its own flange composed

ground

packajges with metal lands or metal bumps of which the terminal height is less than, or|equal
to, 10@@%&%@%@ array

on the base plane of the package as external terminals

This package structure makes it possible to surface-mount the packages to the printed circuit board.

3.4
material designation

FLGA packages are classified according to the following two material designations:

3.41
plastic type (P-FLGA)

plastic-type classification is assigned to packages which consist of resin substrate as

interposer material (for example, glass-epoxy, poly-imid)

3.4.2
ceramic type (C-FLGA)

ceramic-type classification is assigned to packages which consist of ceramic substrate as

interposer material
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Figure 1 — Rectangular FLGA packages
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NOTE 1 Indicates seating plane. Seating plane is defined by the plane that the carrier contacts to the mount
surface.

NOTE 2 Indicates positional tolerance of the index mark.
NOTE 3 Bilateral tolerance zone is applied to four sides of the package body.
NOTE 4 The positional tolerances are applied to all terminals.

NOTE 5 Terminal diameter is the maximum terminal profile when the package is projected vertically from the
seating plane.

NOTE 6 and are stipulated the position of closest terminal with respect to datum lines and.

NOTE 7 Datum and are the axes defined by the centres of the opposite package sides of the ball. The
definition of the centre applies to “Odd type” and “Even type”.

i—

O000000O-——%
Q0000000

]

ONONORORONOXOX®
ONONONONONONONO)
O0O0O0000B---

NOTE | As foot
figure.

in this

Figure 2 — Terminal zones
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Dimensions appropriate to mounting and interchangeability

Dimensions in millimetres

Name Reference Stipulations Recommended Supplement
symbol value
Nominal ExD Flanged type - E<D
dimension is not defined
The combination of one digit below decimal
point of package width E and package length D
is considered as the nominal dimension
Type of real chip size
Fhrecombinationof-tweo-digitsbetow-decimat
point of package width E and package length D
is considered as the nominal dimension
Package [D] 1)  Flanged type -
length
Package length: Dnom
D= 1,5,2,0,2,5, 3,0, 3,5,
6,0, 6,5, 7,0, 7,5, 8,0,
10,5, 11,0, 11,5, 12,0,
14,0, 14,5, 15,0, 15,5,
17,5, 18,0, 18,5, 19,0,
21,0
2) Type of real chip size Dimengion
) range shows
Package lepgth: Dno nominal
D = From 1,5 to\21,0 value
Package 1) -
width
Dimengion

range shows
nomin
value



https://iecnorm.com/api/?name=d5fbba059c98de3cc4efbe4034dc014c

60191-6-12 © IEC:2002(E)

—9-—

Table 1 — (continued)

Name Reference Stipulations Recommended Supplement
symbol value
Tolerance of v v=0,15 - Include burrs
package lateral
profile
Package w - -
centre offset p —
et WA
0,80 0,20
0,65 0,20
0,50 0,20
0,40 0,15 >
AN
Mounting A \ \ \> Include |heat slug
height
9 A pAax. ™ Include|package
VFLGA 00 \ warpage and tilt
TFL 20 C)
LFLSA 1,70
FLGA 2 -/

Stand-offlheight

Terminal jpitch

70,50, 0,40

\->o,80, 0,65, 0,50, 0,40

[e] = [eD] =[eE]
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Table 1 — (continued)
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Name Reference Stipulations Recommended Supplement
symbol value
Terminal b Apply to C-FLGA (el b nom -
diameter
B min. nom max. 0,80 0,50
0,80 0,45 0,50 0,55 0,65 0,40
0,65 0,35 0,40 0,45 0,50 0,30
0,50 0,25 0,30 0,35 0,40 0,25
Apply to P-FLGA (\
(€] min. nom max. <
0,80 0,35 0,40 0,45
0,65 0,28 0,33 0,38 <
0,50 0,20 0,25 0,3&\ >
0,40 0,15 0,20 /0_2\ x
/N \
Positiongl X /\K ) / \ - -
tolerance of
terminal (@\ /\\ X>
0,80 0,0 \j
0 \08
50 Q 05
’\({ 5 0,05
N ~ )
Terminal y \ - -
coplanarjty
EL y
W 0,12
i>,65 0,10
0,50 0,08
0,40 0,08
NN
Paralleligm Yq yq =0,2 - -
of packape
top surface
Centre S -
terminal = When np is an odd number =0
position in
D-direction

When np is an even number =[e]/2
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Table 1 — (continued)

Name Reference Stipulations Recommended Supplement
symbol value
Centre terminal - -
osition in
E-direction When nE is an odd number =
When nE is an even number =[e]/2
Terminal array Terminal positions are designated by terminal
pitch |e_|, matrix size Mp, Mg, and centre
terminal positions, [SE].
Number of n Apply to only FLGA
terminals
n max. = nE max +1x nb max.
NE max. x nb max. +1
nE max. +1 x nb max. +1
Matrix size in no
D-direction x
Matrix size in nE
E-directiop
Table 2 — Group~2: Dimensi ns o mounting and gauging
N Dimensions in miliimetres
Reference Recommended
Namp symibol \/\ \\S\ul ions value Supplement
Overhang|in \Q)/ Zb = (B\nemX- Y El )12 - -
D-direction /\ /\
Overhang in E Z =(WE—1)XE|)/2 - -
E-directiop
Terminal b3 =b max. + x - -
diameter pn

terminal lan,
area
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Individual outline drawing standard registration

To propose a new outline for an individual standard, the necessary information is entered
in table 3 and the preparation of the standard proceeded with, at which time the asterisk in
table 3 will be replaced by dimensions or letters.

Table 3 — Package dimensions

Reference number

Outline type **FLGA***
——  Reference-symbet P Netr- e
[D] "
A O
v NI >

7//
v

w C
A N
AR

AN
)\

: DY,
A SN *
y SON, *

n (] 7 *
(N N | *
N I\/(H:\ ) *
Q \/\gf{ng\al%\y\ See note below
NEg\ ‘
.20/ [*]
N\ Ze [*]

b3 *

—~

Group\ll

7

NO al grray selection, the array types are selected from full matrix, staggered
matrix, andsperipheral™-row matrix. X is the natural number. For the other array placements, they
Wwill be defi or illystrated when each type is registered for individual outline drawing standard.

B
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Table 4 — D/E, nD/nE, n max. variation — |E| = 0,80 mm pitch FLGA flanged type

Dimensions in millimetres

nD max. -2 nD max. —1 nD max.
[D] or [E] or or or
nE max. -2 nE max. —1 nE max.
1,50 _ _ >
2,00
_ 2 3
2,50
3,00
2 3 4
3.50 I~
4,00 3 4 ( 5
4,50 )
4 5 6
AR
5,50 5 6 /\ \R
6,00 ] N .
6,50 Q \
7,00 , N o o
7,50 ()
8,00 8 BN NN 10
8,50 & h U
9 10 11
9,00
9,50 10 ([ 11 12
10,00
O\ Y ”’
10,50 4 N
11,00
’ A 1% J 13 14
11,50 \
1200 { O N\ N 14 15
1250 /" W
15 16
13,00 '\
13,50 \ 57 16 17
14.80 \N \) 16 17 18
NN
B0\ N\
\TS’QO\ \ \/ 17 18 19
15,50 \
16,00 18 19 20
16,50 n " »
17,00 -~ - -
17,50 20 21 22
18,00
21 22 23
18,50
19,00
22 23 24
19,50
20,00 23 24 25
20,50
24 25 26
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Table 5 — D/E, nD/nE, n max. variation — |E| = 0,65 mm pitch FLGA flanged type

Dimensions in millimetres

nD max. -1 nD max. -2 nD max.
[D] or [E] or or or
nE max. -1 nE max. -2 nE max.
1,50 _ _ >
2,00 2 - 3
2,50
3 2 4
3,00
3.50 4 /NS
4,00 5 4 %\ ~ \S\
4,50 6 5 2 \ 7
5,00 \ \}\/
7 6
5.50 <\
6,00 8 < \ N . \ 9
6.50 9 B X 10
700 10 9 ) 11
AR
8,00 11 < N ( \10\J )\/ 12
8,50 12 x \ N/ 13
9,00 ( \>1
13 2 14
9,50 Q
10,00 ) \ \( 14 - v 13 15
10,50 [ 16\ % 14 16
11,00 /N > 16 15 17
12,00 /\\
1250\ \ Nas/ 17 19
13,@ \ > 19 18 20
N
/1\3@\ A\ 20 19 21
M0 N
14,50 B 21 20 22
15,00 22 21 23
15,50
73 72 27
16,00
16,50 24 23 25
17,00 25 24 26
17,50 26 25 27
18,00
27 26 28
18,50
19,00 28 27 29
19,50 29 28 30
20,00
30 29 31
20,50
21,00 31 30 32
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Table 6 — D/E, nD/nE, n max. variation — |E| = 0,50 mm pitch FLGA flanged type

Dimensions in millimetres

nD max. -1 nD max. -2 nD max.
(D] or[E] or or or

nE max. -1 nE max. -2 nE max.
1,50 2 - 3
2,00 3 2 4
2,50 4 3 5
3,00 5 4 6
3,50 6 5 SN T
4,00 7 6 2
4,50 8 7 NN

5,00 9 8 [\ 4
5,50 10 TN X PE
6,00 11 NN
6,50 12 N X 13
7,00 13 ([ (92 X 14
7,50 14 C\\V" /13N \ 15
8,00 15 { CC g 16
8,50 16\ QY s/ 17
9,00 17 (. 16 18
9,50 18\ \L 17 19
10,00 NNEE 7N 18 20
10,50 20\ -/ 19 21
11,00 N\ SN2 > 20 22
1150 N/ AN . BN\ 21 23
1200 AN AN 22 24
1250\ \ Naa/ 23 25
13,0 \ N 25 24 26
A5\ n Y\ 26 25 27
a0 SO\ K 27 26 28
14,50 \ 28 27 29
15,00 29 28 30
1550 30 29 31
16,00 31 30 32
16,50 32 31 33
17,00 33 32 34
17,50 34 33 35
18,00 35 34 36
18,50 36 35 37
19,00 37 36 38
19,50 38 37 39
20,00 39 38 40
20,50 40 39 41
21,00 41 40 42
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Table 7 — D/E, nD/nE, n max. variation — |E| = 0,40 mm pitch FLGA flanged type

Dimensions in millimetres

nD max. -1 nD max. -2 nD max.
(D] or[E] or or or

nE max. -1 nE max. -2 nE max.
1,50 2 - 3
2,00 3 2 4
2,50 5 4 6
3,00 6 5 7
3,50 7 6 . 8
4,00 8 7 A~ 9
4,50 10 9 2\ 1

5,00 11 10 \ e )
5,50 12 11 < A\ 3
6,00 13 ION N\ N\ 14
6,50 15 4 16
7,00 16 /15 N 17
7,50 17 VYN 18
8,00 18 /N AN\ 2 X)) 19
8,50 20 N 21
9,00 21 20 22
9,50 22 | (N D21 23
10,00 ( /7N \ D 24
10,50 Noos ) 24 26
11,00 26\ 25 27
11,50 C XN\ 26 28
12,00 /) 28\ 27 29
1250 '\ 30 29 31
13,00 37 30 32
13,5 32 31 33
44}&\ o]\ 2 33 32 34
1550\ N 35 34 36
15,00 ) 36 35 37
15,50 37 36 38
46 .00 38 37 39
16,50 40 39 41
17,00 41 40 42
17,50 42 41 43
18,00 43 42 44
18,50 45 44 46
19,00 46 45 47
19,50 47 46 48
20,00 48 47 49
20,50 50 49 51
21,00 51 50 52



https://iecnorm.com/api/?name=d5fbba059c98de3cc4efbe4034dc014c

60191-6-12 © IEC:2002(E)

- 17 -

Table 8 — D/E, nD/nE, n max. variation — |E| = 0,80 mm pitch FLGA real chip size type

Dimensions in millimetres

nD max. -1 nD max. -2 nD max.
[D] or[E] or or or
nE max. -1 nE max. -2 nE max.
1,50~1,98 - - 2
1,99~2.78 2 - 3
2,79~3,58 3 2 4
3,59~4,38 4 3 ( 5
N
4,39~5,18 5 4 A w
5,19~5,98 6 5 /N \ 7
5,99~6,78 7 z\\ X\ \\/8
X
6,79~7.58 8 7 9
/)
7,59~8,38 9 \f\\//a/\ 10
8,39~9,18 10 < < QU)\/ 11
9,19~9,98 11 /l‘ 10 12
9,99-10,78 A /12\\ Q \\)11 13
10,79~11,58 N 1<\ J 12 14
11,59~12,38"\ > 14 > 13 15
12,39~13,18 <\ W 14 16
N\

13,19~13,98 '\ 6/ 15 17
13,99~ g\ \> 17 16 18
1@\ \> 18 17 19
15,59~46; 38 19 18 20
16.89~17,18 20 19 21
17,19~17,98 21 20 22
17,99~18,78 22 21 23
18,79~19,58 23 22 24
19,59~20,38 24 23 25
20,39~21,00 25 24 26
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