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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 6-13: Design guideline of open-top-type sockets for Fine-pitch Ball

Grid Array and Fine-pitch Land Grid Array (FBGA/FLGA)

FOREWORD

1) Thel International Electrotechnical Commission (IEC) is a worldwide organizatio
all |national electrotechnical committees (IEC National Committees). The{ob
inteynational co-operation on all questions concerning standardization in th
this| end and in addition to other activities, IEC publishes International 9
Technical Reports, Publicly Available Specifications (PAS) and Guides (he
Publication(s)”). Their preparation is entrusted to technical committees;
in fhe subject dealt with may participate in this preparatory wo K.
governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISQ
agrégement between the two organizations.

2) Thelformal decisions or agreements of IEC on technlcal
congensus of opinion on the relevant subjé
intefested IEC National Committees.

3) IEC]| Publications have the form of recommendations
Committees in that sense. While all reasonabte effort
Publications is accurate, IEC cannot be |
mis|nterpretation by any end user.

4) In {
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romote
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ications,
to gds “IEC
erested
d non-
closely
ned by

ational
rom all

ational
of IEC
for any

cations
rgence
i¢ated in

the

5) IEC] approval and cannot be rendered responsible for any
equ Publication.

6) All atest edition of this publication

7) No liabili a s_directors, employees, servants or agents including individual expgrts and
mer| a EC National Committees for any personal injury, property damage or
othé 3 whatsoever, whether direct or indirect, or for costs (including legal fe¢s) and
expe i ication, use of, or reliance upon, this IEC Publication or any other IEC
Publi i

8) AttgntionN B 1e¢_Nopmative references cited in this publication. Use of the referenced publicafions is
indi e

9) Attgntion is_draw

pat¢nt rights. IEC shall not be held responsible for identifying any or all such patent rights.

Internpti -6-

possibility that some of the elements of this IEC Publication may be the supject of

anical

standardization for 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/681/FDIS 47D/692/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 2.
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A list of all the parts in the IEC 60191 series, under the general title Mechanical
standardization of semiconductor devices, can be found on the IEC website.

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,

* withdrawn,

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

A bilinigual version of this publication may be issued at a later date.
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MECHANICAL STANDARDIZATION OF SEMICONDUCTOR DEVICES -

Part 6-13: Design guideline of open-top-type sockets for Fine-pitch Ball

Grid Array and Fine-pitch Land Grid Array (FBGA/FLGA)

1 Scope

This -top-
Fine-pitch Ball Grid Array (“FBGA” hereafter) and Fine-pitch Land
hereafter). This standard is intended to establish the outline drawings &and dime
open-fop-type socket out of the test and burn-in sockets applied to FBGA and

2 Nprmative references

For dated references, only the edition cited applies. Eor unda
of the|referenced document (including any amendm

IEC 69191-2, Mechanical standardizati6

IEC 6P191-6:2004, Mechanical standardiz
rules |for the preparation of outline (drawingsyo
packalges

3 Terms and defi

For the purpose

4 Spcket code

and definitions of IEC 60191-6 apply.

4.1 Construction\of 'soc

A socketcode\is

p

»)

ts for
LGA”

of the

ment.

dition

U

eneral
Hevice

Symbol of Symbol of Number of Termjnal
of’socket socket nominal . - pitgh
type dimension e
arrays
4.2 a) 4.2 b) 4.2 c) 4.2.d) 4.2 e)
Example SFB TX 2120AB 1616 080
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4.2 Symbols
a) Semiconductor sockets symbol

The symbol for socket shall be expressed in 3 characters. The first character, “S”, refers to
socket and the rest to the package code. FBGA shall be expressed as “FB”, FLGA shall be
expressed as “FL”.

b) Socket type symbol

The symbol for socket type shall be expressed in 2 characters. The first character “T” refers
to open top type and the rest remains option “X”. Clamshell type socket is referred to as “C”.

c) Sqgcket nominal dimension symbol

The symbol for nominal dimension shall be expressed in 6 characte meric
charagters and 2 alphabetical characters. The first 4 numeric charact minal
dime FLGA
packa

The Iz dd.

It refe width
direct

Name ction,
“BB” e row
numbg¢ e row

numbgé

The gymbol for number\o
applying applica@a age
e) Tgrminal pitc

The qymbol for i of applicable package shall be expressed in 3 numeric

all be expressed by 4 numeric charpcters
direction and D direction.

chara

5 Ter

The tg is provided in the following manner when the socket is viewed with the
angle . The horizontal row nearest to the index corner when the index is placed

on thqg left'topside isteferred to as A.

As the Tow moves down, the number changes In the order of B, C, ....... AR, AB.

1 is defined for the vertical row nearest to the index corner. As the row moves rightward, the
number is increased 2, 3, ...... The terminal number is combined with these alphabets and
numbers and expressed as A1 or B1. I, O, Q, S, X and Z are not used as symbols for a
horizontal row.

6 Socket nominal dimension

The applicable package length and width which extend from 1,50 mm to 21,0 mm by 0,50 mm
increments are divided into 4 package groups. The socket nominal dimension is defined by
the largest value of the package length or width in each socket group.
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In consideration of a specific need for minimum socket outline size, the socket nominal
dimension with 1,0 mm increments can be specified as an exception. Package length and
width of 5,00 mm or less is unified in one socket nominal dimension.

7 Socket length and width

Socket length and width are categorized into 4 groups, from group 1 to group 4, to cover the
difference of its terminal count and mechanism.

In socket group 1, 2 and 3, only square socket outline is allowed. Socket length and width are

determired-by-thenominal-dimensionvratdepls—36-0-mm—24-0-mm ctively.
In sogket group 4, square and rectangular socket outlines are allowed h and
width |are determined by the nominal dimension value plus 8,0 mm\ DENE in| each
sides.

Sockeft group 1 aims for high terminal count package or FLGA soct icated
sockef structure. Socket group 2 and 3 are for the socket curréen | ! L is for

the socket which is required to have the smallest possible

Tradton
To detekmij cket length and width,
Socket group Allowed socket outlin theWues are added to the
number . . :
c nominal dimension
Group 1 Squaré L 36 mm
Group 2 §ggaré3\ \ \\ 24 mm
Group 3 \ (Squar N\ \\/ 12 mm

Group 4 Nar‘e o(-r\egtarﬁt{%\/ 8 mm

8 R

8.1

Outline

Figurg

ings of.the socket are shown in Figure 1 and the applicable package outling is in
verall dimepsions are in Table 1. Socket dimensions are given in Table 2
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Figure 2 — Applicable package outline
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8.2 Reference symbols and schematics of recommended socket mounting pattern on
printed circuit board

The drawing of the recommended socket mounting pattern on a printed circuit board is shown

in Figure 3 for reference in printed circuit board designing. See Table 3 for recommended
dimensions.

Spw2

PBp1

Spw‘l

IEC 1104/07

Figure 3 — Socket mounting pattern
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Overall dimensions
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Table 1 — Overall dimensions
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(inside)

Reference Stipulations Recommended Supple-
Name value
symbol mm mm ment
Socket nominal ExD This value is based on the nominal - Table 2
dimension dimensions of conformable FBGA and
FLGA to the socket.
Socket length L Socket length: L nominal defined. - Table 2
L = W (group 4 is exception.)
Sockpt width w Socket width: W nominal defined \ Table 2
W =L (group 4 is exception.) <\ (\
Sockpt height A A max = 22,0 x =
End stroke A, A, max = 16,0 \ W
height \ 135
Seating plane A, A, max = 14,0 N 9,7
Heigl[lt (7 8,2
Terminal pitch e e= O,W 0,(65& e>%(5({ e®,4‘3> —
Termjnal length A, A; = 0,70 6, \/ -
Termjnal @b Maximum dij ce f\f@minal cross- -
diameter section
\e\ ~ Mb max
80 0,28
> 6 0,21
\ 0,5 0,20
/\0,40 0,19
Number of \ n,=0, 2, 3, 4 (either one to be selected) -
alignmeént pi
(inside)
Number of \/ n, n, =0, 2, 3, 4 (either one to be selected) -
alignment pin
(outside)
Alignment pin F Frmin=1.0 -
length
Distance S 4 Group 1, 2, 3 = Socket nominal dimension - Table 2
between plus 5,0
alignment pin in . .
L-girectionp Group 4 = No pin exist
(inside)
Distance Swi Group 1, 2, 3 = Socket nominal dimension - Table 2
between plus 5,0
alignment pin in . .
W-?lirectiorr: Group 4 = No pin exist
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Table 1 (continued)

Alignment pin
diamegter

(outsjide)

Group 3and4 = @B
P A

Reference Stipulations Recommended Supple-
Name value
symbol mm mm ment
Distance S, Group 1 = Socket nominal dimension plus 30,0 - Table 2
between Group 2 = Sock inal dimension plus 18,0
alignment pin in roup 2 = Socket nominal dimension plus 18,
L-direction Group 3 = Socket nominal dimension plus 9,0
(outside) ) ) )
Group 4 = Socket nominal dimension plus 5,0
Distajnce Sw2 Group T = Socket nominal dimension plus 30,0 - Table 2
between
alignfnent pin in Group 2 = Socket nominal dimension plus 18,0
W-direction Group 3 = Socket nominal dimension plus 9
(outsjide) . . )
Group 4 = Socket nominal dimension plus.5,
Alignment pin 2B, @B, max = 1,5 -
diameter
(inside)
2B, Group1and2 = @B, m - Table 2

Centre terminal
positjon in
L-dirgction

When M/is\an o

ax
umber,
number;

When M, is an eve

Centre terminal

S,
Sw When M, is an odd number, S, = 0
positjon in
W-didection Wh is aneven numbef, S, =e /2
Number of x\ inals and matrix sizes shall be -
terminals package’s which is
| IEC60191-2
Matrix size in
L-direction th partially depopulated

Matrix size in
W-dirlection

Pack|age settin
direction

irection of shifting for package insertion.
This is to provide the direction of package
shifting in order to ensure uniformity when
fitting a package to a socket that has a larger
terminal matrix than the package, when that
package has an odd number of rows less than
the socket. The direction of shifting shall be
upper left.
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Table 2 — Socket dimensions

Table 2a — Socket dimensions for Group 1, 2 and 3 (square socket)

Longer side of
package length or
width
mm

Socket nominal
dimension
ExD

mm

Socket length and width

mm

Group 1

Group 2

Group 3

L=W

L=W

1,50
2,00

a. o

Z;00
3,00
3,50
4,00
4,50

5,00

5,50
6,00
6,50
7,00
7,50
8,00
8,50
9,00

9X9

45,0

Q

21,

9,50
10,00
10,50
11,00
11,50

12,@
12,50

13,00

13X 13

D

@
2

25,0

17 X17

53,0

41,0

29,0

21X21

57,0

33,0
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