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ElAJ EDR-7711

Technical Report of Electronic Industries Association of Japan

Design guideline of open-top type socket for Ball Grid Array (BGA)

1. Scope of Application
This technical report defincs the cutline drawing and dimeosions of the apen-lop type socket out of
the test and burn-in sockets applicd to the kall grid array package (*BGA® hereafier) provided in
ElAJ EDR-7315A [Design guideline of Integrated Circuits for Ball Grid Array].

2.  Definition of Technical Terms
The main terms used in this lechnical report shall conform to those defined in the EIAJ ED-7300
[Recommended practice on standard for the preparation of outline drawings of semiconductor
packages] and ElAJ ED-T701 [(Hlassary of socket for BGA, LGA, FBGA and FLGA]  The new
terms not included therein shall be defined in the text of this technical report.

3. Background
This technical report aims o standardize the outer dimensions of the sockets for BGA, where more
atlention is currentdy paid, to establish their compalibility as the need for the surace mount type
tapidly increased due (o enhanced Lunctions and perfonmance of electrival devices,
For defining cach dimension, the gbject was 1o indicale the design standard value that is the concept

of the design center as much as possible, alming to enhance the function as 2 standardization index.

4. Socket Code
41 Construction of Socket Code

Sacket Code is constructed as follows:

Symbol of Symbol of Svymbol of Sockel MNumber of Terminals pitch
BlrA Socket Sccket type nominal dimension Lerminal arcays
4.2 {1) 4.2(2) 4.2{3) 4.2{4) 4.2{5)
Example SBG - = 3535A - 2626 - 127
4.2 Symbels

{1} Semiconductor sockets symbol
The: symbol for BGA socket shall be expressed in 3 letters, “SBG™. The first Jetter, 5 refers 1o
sockel and the rest to the packuge code.  BGA shall be exprossed as “BG™

(2) Socket type symbol
The symbol [or socket type shall bz expressed in T open-lop, C: clamshell, or X2 option,
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(3} Socket nominal dimansion symbaol
The symbol for sockel nominal dimension shall be expressed in numbers. E x D (length x
widih of BGA package) is applied.  The last alphabetical or numeric letter shall be expressed as
A: uneven array specification or B: even array specification of each socket base.

(4} Number of tarminal arrays
The symbal for number of erminal arrays shall be expressed in numbers, applying ME x MD of
the number of applicable package terminal arrays.

(5) Terminals pitch
The $ymbol for terminal pitch of applicable package shall be expressed in numbers.

5. Terminal Number
The terminal numbcer is provided as well as package. A is defined for the horizontal array neargst to
the index carner when the socket body is mounted and (he index is placed on the lett-top side from an
angle of the bottom side.  As the array moves downward, the number changes in order. (B, C, ....
Ad, AB, .3 1 is Jelined [or the ventical amay neargst to the index corner.  As the array moves
rightward, the number increases. (2, 3, ....) The terminal number is combined with these alphabets

and numbers and expressed as Alor Bl. L 0O, O, S, X and Z are not used as horizontal argays.

6. Nominal Dimsanzlons

[n this technical report, the dimension of package hody {E x [} is the nominal dimension.
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7. Reference Symbols and Schematles
7.1 Outfline Drawings  The nutline drawings are shown in Figure 1.

Figure 1
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terminal dirncier

Hotes: (l} Tudicates mounting plane. Mounting plane 1s defined by the planc whers the socket contacts iy
mounting surtace,
(3} Stipulates troe peomaelric position of the rerminals,
{"y Indicates positional tolerance of tha index mark, Tndex mark should be complelely within the
shaded area.
(*y Terminal diameter is defined as the maximum diameter of a circle circumseribed about a

vertical projection of the terminal from the mounting plane.
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7.2 Reference Symbols and Schematics of Recommended Socket Mounting
Pattern on Printed Circuit Board
The drawing of the recomrnended sockel mounting pattern on printed circuit board is shown in
Figure 2 lor reference in printed circuit board designing.

Figura 2
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7.2 QOverall Dimensions

Tahle 1
LIt mirm
Nzme Rf:::ﬂ ';E Stipulalions Ilm::::ln‘]znrjui ‘Tnpc]:::
Marminal {1} This value is based on the nominal dimensions of
dimension conformable BGA w the sockel )
{2) Nominal dimensions of BGA are listed below,
15«13
21x21
27127
Jaaxda
H) x4
45 x 45
S0x 30
SOkt l. Socket length : L max -
length Mominal L max
Dimensinon | fmap 1 Coroup 2 Cerap 3
(ND) (ND +33 (ND+24)  (ND.18)
15x15 470 390 3L
21 x 21 210 4510 370
2T n 2T 290 JLD 43.0
35 x 35 G700 59,00 51.0
40 x 4 720 fd 0y 560
45 x 45 770 1.0 61.0
STk x 50 g82.0 T4.0 fi.0
Secket W Socket widih - W max -
width Mominal W minx
Dimension| Groupl Cimup 2 Gunp 3
N} I +32) MO =24, Hyll EE 1]
L3 x 15 70 3 J1.0
21v1 530 4510 3T
AT xET 9.0 1.0 4310
3rx3a a7.0 S0 Al
40 % H) 720 6. 0h andl)
4% v 45 710 w90 1.0
ks 30 d.n T4A) TER
Sockel A Socket heieht A max -
height -
aminal
Trrension A max
lax 15 220
2% 2 220
a7 =27 2.0
LR 23243
41 % 40 250
43 x 45 2540
S0 x A0 254]
End stroke My A mux =160 14.1}
hcight
Scating plane As A-max = 14.0 10.0

height
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Tabkle 1 {continued}

Lnit: mm
Nasne Retference Stipulations Eecommended | Supple-
symbaol value ment
Termminal @ c=1.50 c= 127 K=1.0 -
distance
Terminal A Ay 7~63 -
lenpth
Terminal Hh Muzimum diskance of the terminal section -
diameter o b mux
1.50 0,43
1.27 0.43%
1.00 033
Numbee of i, n=0~4 -
Alignment pin
{inside] o
MNumber of i Nya=0-~4 -
Alignment pin
{outside’)
Alignment pin F Fmin= 1.0 -
benglh
Alignment pin 51 Nominal Dimension + 2.0 -
d.isu.l{?ce Niomminal 5
(inside) Dimension !
1ax15 17.0)
1 x il 23.0
T x Y 230
35x35 3740
A0 x 40 420
45 x45 47.0
xS0 52.0)
Alignment pin 5 Nominal Dimension + 8.0 -
distaqc& Nominal
(outside) Dimsnsion i
15x15 230
Jlx2l 0.0
Tw7 35
J5x35 43.0
A x A0 AE0)
43 x 43 5310
M x 50 550
Aldignmment pin a8, B, mux = L3 -
Jiameten{inside)
Aligniment pin dB- AB; max = 2.0 -
diamater
_{utside) e
Center terminal S When Ml nom 1 3n odd oumber, §, = U -
pasition in When Ml nom = an even oomber, 5, =2/ 2
L~direction
Center termimal Sw When Mw mam (s an odd number, Sy, =0 -

position in
W-direction

When Mw nom s an even nuiher, Sy =e /2
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Table 1 (continued)

Linit: mm
Npe | Refernce Stipulatiuns Recommended | Supple
Number of n See Table 2 .
terminals
Malrix sz M,
1 L-direction
Malrix sz M,
in W-direction
Packape setting Direction of shifting for Package Insertion. -
dircelion Thiz {s to provide the dircction of package shifting in
vrder Lo ensure unifotmily when [dling & package urd
socker that has a larper termnipal matrix thon the
packape, wher that package has an odd number of
rowws loss than the socket. The dircction of shifting
shall be upper left.
Tahle 2
, =150 := 127 = 1.00
Meominal -
Limension MLIIH.'E. . '-\"i]_mar.'l 4 h'lLumJl. i P“"-Lma.i'l a MLJII!.'E. A MLIIIHH 1 i
Mwmu Tk M.'.IEA']_ Tax M“.El max LIL‘.M_L maa }-'lq.mﬂ Nda Mﬂ&—l mas
15x15 11} Lo 9 "l 11 121 1i} FRLY 4 1L 12 169
A =21 14 i 13 latt 1& 156 15 L) 20 AIH] [ 361
2Fw 2V 18 324 L7 253 2l 44[ 20 400 6 a76 23 L)
35x33 23 524 22 454 27 719 26 a7 34 L1130 33 1089
a0 401 25 &30 25 (23 Al a1 A Qo o 1521 38 1444
4% % 43 a0 QUK 29 R as 1225 34 11545 44 1934 43 1849
St x 50 33 1{)%0 32 1024 a0 1521 ) 1444 49 24in 4% 2304

7.4 Recommended Dimensions of Socket Mounting Pattern on Printed Circult

Board
Table 3
I nit: mm
Name Kelerence Stipulatings thun;lmcnd::d Supple-
svmhal valuc el
Socket L, socier mounting lengeh @ L, max -
mounting Ip=1+ 14
lenath Meminal T.; mux
dimension Grap L Unwp 2 Lmagp 3

[5x 15 441 4.4l 320

x2 340 46.0 KN

ZP N 2T A1 2.0 440

IFw 35 fud. [ Akl 20

44 x 40 T30 [ STAL

45 x 45 T80 FLAY B2

3y 0 &30 T30 670
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Table 3 (continued)

Unit: mm
Name Rcfcrencr: Stipulations Recommended | Supple-
syTithol value menk
Socket W Socket mounting width: W, max -
mounting W, W<+ 10
width MNoniinal W Imax
Dimension oo 1 Gacup2 fimoup
13x 13 420 EITR) 32n
21 %21 54.0 46,10 80
Tx27 .0 520 44.0
x5 68.0 0.1 30
40 x 40 734 63.0 370
45x 45 T8.0 0.0 620
My 50 210 734 570
Through  hole b, Through hole dizmeter
diameter ' e @, min
1.50 (.45
£.27 0.45
1.0 035
Distance S Mominal dimension +2.0 -
hetwesn hales Sz
for alignment Morninal S
pin {i1sidz) dimension o
L3x 13 17.0
2l a3l 230
27x27 290
35 x33 o
40 x 40 42101
452 45 47100
30 x 50 52100
Distance Spa Nominal Dimension +8.0
between holas Sp=5;
[ur alignmenl Nominal Sy
pin {unkside) dimensian
- 15x 15 230
21 x 21 20
2T x27 350
Jax3a 43.0)
40 x 40 K1)
45 x 45 530
A=A 551
Hole diamesar @B, @B, = @B, + 0.1 -
ul alignment B, min = 1.6
MO {inside)
Hole diameter @B, |@B.=0B:+01
al alignment P8 muin — 2.1

pin fouiside}
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8. Indlvidual Outline Drawing Standard Registration
To propose the registration of an individual standard for a new outline Form 5 of the Technical
Standardization Committee on Semiconductor Device Package Administralive Procedure must be
completed.  The standardization procedure must then be foilowed,  When concluded, (*} mark in
the package dimension table shown below will be changed to dimensions or letters.

Table 4.
Referenec
MNumbar
Snck&[ C-ﬂdE *EE _FFE_FEFEFE_FEEFF_AEF Ak
g::;ﬂo':ce Minimum MNominal Maximum
L k3
W *
A i * ;
A. i
A, i
o H
A -
&b "
, * >
n- * ”
*
S "
B, i
AT,
SL i
Sy i
T *
M, >
My *
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EXPLANATION

Purpose of Establishment

This design guideline was established for the purpose of the standardization of BGA socket desipn
and its related parts design,

Process of Deliberation

Standardization ol semiconductor package has been actively executed by JEDECTC-1T in US.A. and
by EIA) Technicai Standardization Committee vn Semiconducior Device Package il Japan.  On the
other hand, Test and Dum-in Sockel, which is indispensable for development of package, has been
developed independently by each semiconductor maker and socket maker with their own specifications.
Tn such situation, necessity of the standardization activity of the sockel was raised 1o the Committce,
and & survey was implemented 2nd a2 meeting was held for discussion.  Findings from the survey
reporl showed 22 members oul ol 34 Technical Sandardization Committee on Semiconducior Device
Package members answered the questionnaire and 17 members oul of 22 were positive for
standardization. In the meeting held on June 26, 1997, the members agread for siandardization, then
establishment of Semiconductor Socket Project Ciroup was approved by Technical Stundardization
Committee an Semiconductor Device Package on the following day.

As the target of standardization, Lthe project group sclected socket for BGA package {("BGAS
hereafter) and FRGA package ("FBGA" herealier) which was most topical ac that rime during the
first meeting of Semiconductor Socket Project Group held in July 24, and discussion on the
standardization of socket outline dimenstons requited Ior printed ciccuil board design have been
started.  Some members requested o slandardize the durability and function of the socket also but
the request was postponed sinee the cvalualion methed was oot unified and it may take longer time
for the standardization. There are vanous (vpe of sockets such as for burn-in, test and production
use. Thiy time, the test and burn-in socket was sclecied since the standardization of its outline
dimension is expected to e most beneficial.

Approximately two and half vear was spent until this report was issued as the design puideline
hecause of the difficulty 10 unify snckets which the makers have completed its developiment.  This
Desipn Guidelineg is expected 10 be fimctional as a ssandard for development of new BGA sockets
although range of dimension became sxtensive as Lhe result w include sockets correndy availalble ag
wany as possible.

In regards o description on datumn definition which is relating to dimension of distance between
alignment pins, alignment pic: holes. dlameter of alignment pin, alignment pin holes and lenglh and
width of sockel, iU s decided o leave the 1ssue (o future examination becavse of difficulty to define
exact dimensions at this stage where tolerant standard is applicd,

Background of Respective 3tandard Defined

{1} Scope of application
As mentioned above, the most Wopical issue was the BOA test and burn-in socket at that 1ime, the
opun top Lype, one of the BGA test and burn-in socket types, was selected as the [irst item to be
standardized. Since BOA and FBGA has heen independently standunlized in the respective
package design guideline, it was also decided to standardize the socket for BOA and FBGA

sopatalcly in respective desizn guideline.
.
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(2}

(3)

{4)

{5)

{6)

(7}

Sockel code

As a symbol to designate a sockst code, not only the socket nominal dimension but also the
number of applicable terminal marix of BGA was applied.  The reason 15 thal the nominal
dimension does not always include the length and width of the applicable BGA package. For
details, refer to the appendix; "Example of application en BGA package and IC Socket”.
Mominal dimension

if the socker length and width are used as the nominal dimension, it is difficalt 1o judge il a
given package is ahle w0 be accommoedated by the sclected socket.  Therefore, the nominal
dhmension of the apphcale BGA s used for the nominal dimension of the socket.

In case that the nominal dimension of <he socket and the BGA s different. the socket will he
applicable wilh the BGA by inserting package positioning guide units m the sockel providing the
socker nominal dimension is larger than that of BGA.

For details, refer o the appendix; "Example of application on BGA package and IC Socket".
Length and width of socket

Sinee the socket ounthing dimensigns vary among sockel makers due to the difference of ity
mcchanism, they were cateporized into theee proups. Group 1 ncludes most of the socket
dimensions currently available, group 2 includes the dimensions which may be achigvabla with
the lechmotopics currently available, and proup 3 mdicates the dimensions rareeted for future
development.  Socket maker should design the socket hased on the socket outtine specified in
either group in this puideling and notify the selecied group name Lo their users,

The iength and width were limited te defing with its maximum dimension since those
dimensions are required by semiconductor makers {or their printed cireuit beard design,

Socket height, seating plane height and end stroke height

These dumensions were defined based on the sockets curcenty avaikabic.

Terminal length and diameter

Wide renge termioal Jength was spoeetficd becawse the terminals should slightly exizade from the
hackside of the printed circuit board the thickness of which varies with the number of bouard
Lavers ia vrder 10 sofder the ferminals on orinted eircuit bowrd sceurely.  The ternanal diameter
was definec hased an the dimensirns of the secket carrently availlable.

Alignment pin

I was amatle 4o standardioe the alignment pin with the amsidenslione w sockets corrently
avuilable since Lhe i have been required for variows kinds of purpose such as for alignment of
the socket to the prirted circuit board and for ease of terminal insertion to the prnted circuil
board. Therefare. the number of pine ways specitied with wide range of choice trom 0 1o ¥, and
omly Lhe minimum length was specified as an inevitable dimension. Position of the pin was
dererrmined assuming the wlernal pin s used o alion the terminals to the pented circoit board
and the extzrnal pin 15 used 1o align the socker howsing to the printed ciccoit board.  The pin
diameter was delined basad on the dimensions of the sockel currently aveiluble,  As an oplen,
serew Lole for mounting of the socket on printed gircuit board may also be accepted instead of
aiignment pin.

EL RS
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{8)

()

Number of terminala and matrix

The number of terminals and matnix of the socket were specilied 0 accommodate all BGA
packages for which the outling dimensions have been standardized.  That is to say, the number
ol sovket lerminals amd its maleix is specilied in accordance with “Maximum Malrix” and
"Maximem Martrix -1" specified in BGA package design guideling.

Package setting direction

When an even/uncven socket terminal malrix is not consisteot with that of BOA terminal mateix,
for =xample, when number of the socket termninal row is 32 and that for the BGA is 32, the BGA
have to bz shifted to @ side in the socket,  This shifting dizection 1s required to be vnified in
order Lo assure right connection belween the socketl and the BGA.  For details, eeler 10 the
appendix; "Examples of application on BGA package and TC Socket”.

{19)Socket mounting length arnd width

As g reference 1o design the printed circoil bourd, the dimension of geographic area necd Lor
socket mounling and operation was delined,  "The socket outling dilmension + 10ke™ was
specified as the mounting length and width.  This value includes the socket outline dimensional
tolerance, the alignmeut pin positional tolerance and the printed circuit hoard dimensional

Ioferance.

{11)Through hole diameter

Through hole diameter is key dimension to design the circnit patteen of prinled cireoit boards,

then it was specified in accordance with the popular dimension currently applied.

(12) Alignment hale diameter

This diametcr was specified for “alignment pin diameter +0 Imm”, considering the wlerances of

Lhe zockel and the printed circulted board.

[ L
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4. Examples of Application on BGA package and IC Socket
(1) 1C Socket: Nominal dimensions 35335,
Matrix size of L-direction ML=27, Matrix size of W-direction M=27, Terminal pitch e=1.27
{a) Incasc of BGA package: Length x width = 35x33,
Matrix size in D-direction MD=27, Matrix si2¢ in E-direction ME=27
Socker code = SBG-T-3830A-2727-127

12345678 202122232425 2627
A (N NN N  F N R N
B L X W N NN N YN ENNE]
o (NN N NN N  E N RN NYE N
D sssasesss Sessssse
E seossnene (E NN NN NN
F sossbase R NN NN NN
G s bdaid aassadsda
H sosssesbs ' EE R NE NN
Y #oae*8osba (EN N RN NN
AS aeewwSsEw  FEE RN RN NN
AE aeaaeaama  FEE NN NN
AC e o eesee eaobrtesease
A seesemowd B ENN NN
AE (XN XN N NN N NN N
AF (SN NEN Y YA REEREYX
AG | NN XN K LN N NN

{b) Incasz of BGA package: Lenpth x width = 35535,
Matrix size in D-direction MD=26, Matrix size in E-dircction ME=26
Socket code = SBG-T-3535A-2626-127

1234667 8 2021 222324252627
A|i;llitli L
B (EE NN N b &b D
CTeaeeeR eSS [ N NN
L} % &% &b & @ & 88 &0 090
E asssssds (NN NN N N N
F seasssasow SO ERERD
I T EEEREENR] ' EE NN N N N
H s asasd ' EENNENN N
i\ E EEERE N (BN NN N N N
A5 ® e e aebea (N NN NN N N
IS T EEEEE R (N NN NN N N
AC e s &b obd (E R NN NN N
AD seesssse OSSOESS
AE L B NN NN N N NN N
AF E;E-..-. RN N
AG oOoOO00 D00 D

Above drawings are shown from he 1op side of the Socker (Fackage mouanting surlace), and
Black dons mean the contact aceas with BOGA sotder balls, and white dots mean the conlact area
withour BGA solder balls,
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{€) In case of B(iA packape; Length x width = 31x31,
Matrix size in D-direction MD=24, Malrix size in E-direction ME=24
Socket code = SBG-T-3535A-2424-127

12345878 202122232425 2827

A aooaoq aoo o
B "TE R aeves o
C 'Y XL E FEY RN o
D 'Y EERE sasenese a]
E coeseeses seeesee0l
F Coeveses sePsEBBRO0D
G oeasseeeas sseeeRnD
H cessanses sePBBRB®OC
Y Ceseasee seOeERBCO
A Ceessaes ss0BBRCO
AE Coeemssae T EE R N
esases Y YRR NN
seases seoee o
sesas ses o

Qoo o Qo o

aocoo Coo o

{d} In case of BGA puckage: Length x width = 31x31,
Matrix size 01 D-divection MD=23, Matnix siece in E-direction ME=23
Sockst code = =34, 2323,

fud
4]

4 & 8 202122222425026827

Qo000 CoQoCo

TomTMMmQO@ =
oo o000
('EE N NN B

s BB ABROO -
'BE N E X E-E-JN--
'EE X RN XN
RN NN N NN
R N XN N N
OO0 Ca0 0

A
Al
AB
A
AD
AE
AF
AG

D300 o000
oo eR"eRS
il N I N N N
o8N
cCosaRERESS
cCoeRSseRSN
oIl N N N N N
CLoQQ OO0

o000

Above drawings are shown from the top side of the Socket {Package mounting surface), and
black dots mean the comtact arca with BGA solder balls, and white dots mean the contact areq
without BGA sclder balls.

L]
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{2} I Socket: Nominal dimensions 3535,
Malrix size of L-direction ML=26, Malrix size ol W-direction MW=26, Terminal pitch=1.27
{a} Tn case of BGA package: Leagth x width = 35x33,
Matrix size m D-direction MID=27, Manix stce m B-divection ME=27
Socket code = Impossible
b) Ino casc of BGA package: Length x width = 35x35,
Matrix size in D-direction MD=28, darix size in E-direction ME=26

Socket code = SBG-T-3535B-2626-127

12345867 2021 2223242526
AF‘«!..I. --i-ﬁi
B ‘T ENEE] ('FEERE]
G NN FEE RN
D ensasewn  E N NN N N
F sasssses YEEREE
F s saded N N N NN
IR N EEN N N NN NN
(R RN NN EN N LN NN NN N
A5 PR SO PO ' E NN NN
AD eseenew L E NN NN N
AC seasnees L E RN R NN
AD NN NN (NN NN N
AE L N I ) e NI RS
aF LN N N L BN

e} In case of BGA package: Leagth x width = 31x31,
Matrix size in D-diccetion MD=24, Matzix size in BE-direction ME=24

Sockol eode = -1- - -

67 2021 222324 2026
A oo SG00
B () . a8
' [ ] L N N
D . e -ew
E .0 N
F .8 )
= . w LN ]
Y aew LN N W W
Al e  EE RN NN X
AR aee NN N NN =
AL e aeseasED
AD e -IUIIIQE
AE | N N a %8
AF Ooo o000

Above drawings are shown from the wop side of the Sockel (Packape mounting surface). and
black dats mean the contacl arca witlh BOA soldor balls, and whitc deots mean the contact arca
without BGA solder balls,
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id) Incase of BGA packape: Length x width = 31x31,
Bdatrix size in L-direction ML=23, Matoix size in E-direction ME=23
Socket code = SBG-T-3535B-2323-127

1234

2021222324252¢6

OTMmoaomr

*SESSBBSO
*SeHBFOSBPO O
TP EORO

| 3 N NI
[ B N N NN N
L
s 0 e

L W

AE ocweew

AC L
AD
AR O

AF o0a0

SO ERS
SO REeR
SO EER
CoeSeeN
OB RED

O00Q0DO0OD

{e) In case of BGA package: Length x width = 27427,
Mairix size in D-direction MD=21, Matrix size In E-direction ME=21
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Above drawings are shown from the top side of the Socket (Package mounting surface), and
hlack dits mean the contact area with BGA solder balls, and while dols mean Lhe conlacl arca
without BGA solder balls,
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5. Memboers of the Committea
This desipn puideline was deliberated by Semiconductor Socket Project Group of Technical
Standardization Committee op Semiconductor Device Package.
The members are a5 shown below,

<Technical Standardization Committee on Semiconducior Device Package:

Chairnman:

Shouzou bMinamide

<Semiconductor Socket Project Group>

Sharp Corporation

Leader: Kazuhirg Tashiro Fujirsu Lid,
Co Leader: Shunji Abe Yumaichi Electronics Co.,Ltd.
Member: Shuji Inoue Intel Corporation
Kazumasa Sato Wells-CT1 K.K.
"Tsutomu Kashiwagi Enplaz Corporation
Hiroaki Hirao Samsung Japan Corporation
Tobhm Hayashi SAMNYO Eleciric Co.,Led.
Syouzou Yokoyama Shinon Flectric Industry Co.,Ltd
Takayuki Nagumo Sumitomp 3M Limited

Kazuo Yarawa
Hisataka Leawa
Akito Yoshida
Tsunco Kobayashi
Masao Tohyama
Hiroyuk: Hosogi
Knzahuro Suzuki
Akira Kaneshige
Usuke Bnomoto
Shigern Kurniyarna
Hidekisu baasaki
Shinichi Nakamura
Osamu Miyata

Seiko Lpson Cormp.

Sany Corporation

Toshiba Corporation

1BM Japan,lid.

Texas Instruments Japan Lid.
Texas Instruments Japan Ltd.
NLC Corporation

Molex Japan Co., L.

Hitachi Lid,

Matspshita Electrunivs Corporation
Mitsubishi lectne Corperation
Lmitechno Inc,

BEohim Co.,Ltd.



