5 February 2004 1 TESTI NG APPARATUS FOR ELECTRONI C DEVI CE BOARD BACKGROUND
OF THE INVENTION 1. Field of the Invention The present | mredHrli 2064 at es
toa testing apparatus for an electronic device board for testing for
exanple a nenory nodule or other electronic device board. 2. Description
of the Related Art In the process of production of nenory nodul es and ot her
el ectronic device boards, a testing apparatus is required for testing the
finally produced nenory nodul es. As one type of such a testing apparatus,
there is known a testing apparatus for testing nenory nodul es under
tenperature conditions higher or lower than ordinary tenperature. One of
the <characteristics of the nenory nodules is the guarantee that the
menory nodul eTHERTENEG ARFAHATURIerORVELECT RN @NPEYACHr BeARD | oW,
tenperatures. Wien conducting a high tenperature test or low tenperature
test by a conventional nmenory nodule testing apparatus, the pre-test
menory nodul es are heated or cooled by a preheater or cooler in the
testing apparatus, the raaketoonp opormsl 1mNTromodul es are conveyed to the
measurer using a pick-and--place nechanism and the high tenperature tests
or |ow. tenperaéldeot adies 1akenepofduct ed by the preheating or cooling

The present invention relates to a testing apparatus for
an electronic device board for testingr for example a memory
module or other electronic device board.

2. Description of the Related Art

In the process of production of memory modules and other
electronic device boards, a testing apparatus is required for
testing the finally produced memory modules.

As one type of such a testing appafatus, there is known
a testing apparatus for testing memory modules under temperature
conditions higher or lower than ordinary temperature. One of the
characteristics of the memory modules is the guarantee that the
memory modules operate well under even high temperatures or low:
temperatures.

When conducting a high temperature test or low
temperature test by a conventional memory module testing
apparatus, the pre-test memory modules are heated or cooled by
a preheater or cooler in the testing apparatus, the heated or
cooled memory - modules are conveyed to the measurer using a
pick-and-place mechanism, and the high temperature tests or low
temperature tests are conducted by the preheating or cooling

given to the memory modules.



given to the nenory nodul es. 5 February 2004 2 Note that this type of

testing apparatus applies a predeterm ned pattern of test Fbgay 20040 the
menory nodul es under test and neasures the electrical characteristics of
the sanme. In general, it is called an IC tester. This IC tester, however,
usual |y has connected to it a conveyor-processor which conveys nenory
nodul es to a neasurer, brings the nenory nodules into electrical contact
wi th sockets of a test head in the asurer, conveys the tested nenory
nodul es fromthe nmeasurer after the“test, and classifies the tested nenory
nmodul es into good ones and defective ones based on the test results. This
type of conveyor-processor i s generally called a handler. In _this
speci fi cati on"ChoweWat &higpeturet ft efeRFtRTa IRARAMMTS | APRYFST | P
connected, to it ig sinpu¥ called a tes{ing apparatus for an electronic

u

devi c@TEGGETTARCE IPLESSt PRy Wiar BE 83 0r tan BRRclISBREY dBRAEES board
of the related art, however, several %gagﬂgéénodules are. _,conveyed at a

time AOKRT hESPE cRBdt dIRASHTES oM (B SUTBracheraspier- &d-HPisace
operation, so the throughput, of the testin is extrenely poor. Further,
the t &ifp6ratth e98PRFed L5 tiffe C%%H%Wyaﬁnaglé§séﬁﬂs dhigharfyi B ore the

menory nodul es are _ _conveyed to the nmeasurer, the tenperature precision at
the MEYENSH i(YSY5ddY, BaTd IREErREY §°ditEf Bc AARVEYCENPEREEFSe Which

conveys memory modules to a measurer, brings the memory modules
into electrical contact with sockets of a test head in the
measurer, conveys the tested memory modules from the measurer
after the test, and classifies the tested memory modules into
good ones and defective ones based on the test results. This
type of conveyor-processor is generally called a handler. In
this specification, however, a type of tester with a handler
integrally connected to it is simply called a testing apparatus
for an electronic device board.

In such a testing apparatus for an electronic device
board ©f the related art, however, several memory modules are.
conveyed at a time from the preheater or cooler to the measurer
by a pick-and-place operation, so the throughput of the testing
is extremely poor. Further, the temperature applied to the
memory modules ends up changing before the memory modules are
conveyed to the measurer, the temperature precision at the
measurer 1s poor, and testing 1is difficult at an accurate
temperature.

In particular, in a low temperature test, condensation

is liable to form on the surface of the memory modules cooled to



tenperature. In particular, in a lowtenperature test, condensation is
liable to formon the surface of the nenory nodul es cool ed Rebriariebo4iary
2004 3 a low tenperature. A practical problemrermains that it is difficult
to conduct |low tenperature tests with a testing apparatus for the rel ated
art. Wen condensation forms on nenory nodul es, the condensed water
deposits on the termnals of the nenory nodules or the socket term nals
and can have an adverse effect on the testing. To elimnate these

i nconveni ences, it nay be considered® to cover all of the preheater (or
cooler) and neasurer with a chanber and maintain the inside of the chanber
at a predeterm ned tenperature. Conducting a pick-and--place operation of
mermor ¥ no8Hl eECTPRY e fPe ShaRbaftisdheRiobleakesendiais ptbktanid pliace
mechani sm traqubl esone and requires that the chanber be designed | arge.

Thi s (YRS it9cr 6988UsE sioe, teRpRpRERFEY, teftd cHidthofat Hestdemi ng
apparatus and therefore is not preferable. Further, when conveying |arge
el ect POHAC ST EerpbArdselated natls. MDY Cansgasasipht Bowrs cut meemoiye

testing apparatus, trays of a type where the electronic device boards are
arr an&&?u@andm?g tpnatrses eirtdut deRRHL tT 293 ERAnderBanalacréEd tde each

other. Therefore, the |oading section and unl oadi ng section of
memory modules or the socket terminals and can have an adverse

effect on the testing.

To eliminate these inconveniences, it may be considered
to cover all of the preheater (or cooler) and measurer with a
‘chamber and maintain the inside of the chamber at a
predetermined temperature. Conducting a pick-and-place operation
of memory modules inside +the chamber, however, makes the
pick-~and-place mechanism troublesome and requires that the
chamber be designed large. This invites an increase ofr size,
complexity, and cost of the testing apparatus and therefore is
not preferable.

Further, when conveying large electronic device boards.
such as memory modules into or out of the testing apparatus,
trays of a type where the electronic device boards are arranged
standing up are used, but such trays cannot be stacked on each
othex. Therefore, the loading section and unloading section of
a testing apparatus have been provided with pullout shélf type
tray magazines. for storing one tray at a time. With a pullout
shelf type tray magazine, however, there has been the problem
that the larger the number of classifications, the larger the

testing apparatus becomes.



a testing apparatus have been provided with pullout shelf type tray
magazi nes. for storing one tray at a tinme. Wth a pul | out 5 Fdpeldry Ro®BE tray
magazi ne, however, there has been the problem that the |larger the nunber
of classifications, the larger the testing apparatus becones. 5 February
2004 4 Further, in such a testing apparatus, the trays are taken out or
inserted by elevating the desired pullout shelf type tray magazines

t hensel ves to the device | oading stage or device unloading stage. Wth
such a system of elevating the tray rfagazi nes thenselves, however, there
was, t he problemthat an amount of dead space equal to the elevation
operation becones necessary above the tray magazines and the testing
appar at us it sél¥rthggeofbsshah ge teFtsinge apparahes, the ttheysysremteken

el evating the tray magazines thenselves, the tray nmagazine for the trays
stori ng4 h%rpF%S?E%édé@%ﬂﬁ#ﬁﬂﬁﬁéneeﬁhéedﬁééﬁﬁé gwekaitnafheds tyakl édaguppl y
trays) and the tray nagazine for the trays storing the tested electronic
devi ce™BBAF HREF hdriefsrlivers chP| ddhest devage tyadindar ethadependdrrica
structure. For exanple, an enptied supply tray cannot be used as a storing
tray. SUMRRDSTAEE - NVENTION A first object of the present invention is

to provide a testing apparatus for an el ectronic device board inproving
t he With such a system of elevating the tray magazines

themselves, however, there was the problem that an amount of
dead space equal to the elevation operation becomes necessary
above the tray magazines and the testing apparatus itself
becomes large in size. Further, in the system oi elevating the
tray magazines +themselves, the tray magazine for the trays
storing the pre-test electronic device boards (hereinafter
called supply trays) and the tray magazine for the trays storing
the tested electronic device boards (hereinafter called étoring
trays) are independent in structure. For example, an Aemptied
- supply tray cannoct be used as a stoiing tray.
SUMMARY OF THE INVENTION
A first object of the present invention is to provide a
testing apparatus for an electronic device board improving the
throughput of tests, enabling testing at a precise temperature,
and enabling a reduction of the size, simplification, and
reduction of the cost of the testing apparatus.
2 second object of the present invention is to providé
a testing apparatus for an electronic device board having a high
compatibility of trays and able to handle a large number of

categories of electronic device boards.



t hroughput of tests, enabling testing at a precise tenperature, and
enabling a reduction of the size, sinplification, and redutdbr@iy 2604 he
cost of the testing apparatus. A second object of the present invention is
to provide a testing apparatus for an el ectronic device board having a
high conpatibility of trays and able to handle a | arge nunber of
categories of electronic device boards. 5 February 2004 5 A third object of
the present invention is to provide gn el ectroni c device board test tray
for the above testing apparatus. A fourth object of the present invention
is to provide a tray transporter for the above testing apparatus.
According to §tf§ESt agaect of the present invention, there is provided a
testing appar it 1&F8r °RASEF e0f r bR PrRARYe LWEREAPr 6] BRdP¥PYIi®taN east a
stocker. fo stockia pre-test and post-test el ectronic device boards and a
neasuﬁ%%e?%FoPéEti gv Fhe Prértestest edtv@dhi Eodevibe pRBPWER, %eR:intdcker

provided with a first tray nagazine in which first trays are independently
st or ePBRF*E WSt i cal direction, a second tray magazine in which second
trays are ind§p§$den |y stored in a vertical direction, a first elevating
means provi de B89 958t fentRhePFeTRRt 1A HRIazihetanBrevidsecond

tray nagazi ne and transf%rriqg first trays or second trays between the
first 3r IeFASReT AP For thHe above testing apparatus.

According to a first aspect of the present invention,
there is provided a testing apparatus for an electronic device
board provided with at least a stocker for stocking pre-test and
post-test electronic device boards and a measurer for testing
the pre-test electronic device boards, the stocker provided with
a first tray magazine in which first trays are independently
stored in a vertical direction, a second tﬁay magazine in which
second trays are independently stored in a vertical diréction,
a first elevating means provided elevatably between the first
tray magazine and the second tray magazine and transferring
first trays or second trays between the first tray magazine and
the second tray magazine, a horizontal conveying means provided
above the first tray magazine, second tray magazine, and first
elevating means, made able to be moved in a direction of
parallel arrangement of these, and transferring the first trays
or second trays with the first elevating means, and a second
elevating means made elevatable with respect to a target
position and transferring first trays or second trays with the
horizontal conveying means; the measurer provided with a test

socket to which board terminals of an electronic device board



t he second tray mamgazi ne, a horizontal conveying neans provided above the
first tray magazi ne, second tray magazine, and first el edddbngaryeads, nade
able to be noved in a direction of parallel arrangenent of these, and
transferring the first trays or second trays with the first elevating
means, and a second elevating neans nmade el evatable with respect to a
target position and transferring first trays or second trays with the
hori zontal conveying nmeans; the nmeasurer provided with a test socket to
whi ch board termnals of an el ectronifc device board 5 February 2004 6 are
detachably inserted and a board pusher by which board termnals of an

el ectronic device board is inserted into the test socket in the state
wher e ¥R ded@ohahily dévsertdbardd sa adtdmchedusben tigst whiah; lodmbt tray
provided with an insert formed with a holding groove in which two side
ends ofexmicnald eefr @mi cedrstizoaiboadalimee sdamt ngéy inssetedd iswot hte t he
board termnals of the electronic device board are exposed and a tray
body hi¢elf ngochketi nperthesetatat wherebodved ¢beqimalis ofevive wdaet rimni c

devi ce board are exposed being conveyed in and conveyed out. In the

t esti ngtbpphacht be fortest etweastir oai tedevitceybomodidetl twhighprasentseérventi on,
since it is possible to nmake a plurality of electronic device boards nove

i nsi defe¥mred eviithg a appadanus oawbeive higl dwbicla twst sidey andspaessitie to
have t he

electronic device board are slidingly inserted so that the board
terminals of the electronic device board are exposed and a tray
body holding the insert so that the board terminals of the
electronic device board are exposed being conveyed in and
conveyed out.

In the testing apparatus for an electronic device board
of the present invention, since it 1is 'possible to make a
plurality of electronic device boards move inside the testing
apparatus while held on a test tray and possible to have the
measurer test the plurality of electronic device boards
simultaneously, +the throughput of +the tests is tremendously
improved. Further, there is no longer a need for a
pick-and-place operation of an electronic device board at the
measurer, it is possible to simplify the internal structure of
the testing apparatus, and it is possible to reduce the size,
simplify, and reduce the cost of the testing apparatus as a
whole. Further, by holding the inside of the chamber at a
constant high or low temperature, the temperature precision at
the time of testing the electronic device board is improved and

accurate testing becomes possible.



measurer test the plurality of electronic device boards sinultaneously,
the throughput of the tests is trenmendously inproved. Fumstifediuarybeose is no
| onger a need for a pick-and-place operation of an el ectronic device board
at the neasurer, it is possible to sinplify the internal structure of the
testing apparatus, and it is possible to reduce the size, sinplify, and
reduce the cost of the testi-ng apparatus as a whole. Further, by holding
the inside of the chanber at a constant high or |ow tenperature, the
tenperature precision at the tine off testing the el ectronic device board..
is inproved and accurate testing beconmes possible. 5 February 2004 7 In
addition to this, in the testing apparatus for an el ectronic device board
of the presentini ,dditiiom s ntdishe itor ayhe magazimes abhensehyegoar expnot
el evated, but the trays are transported by the first el evating neans,
hor i zontedt suviveyiavg.cembansy afidtsecpresalteviatviengioransintdetiee itscayo | onger
the problem of dead space occurring above the tray magazi nes and the
testi Mpappanasustoansdbvendearsnanogr eVevatéd niatt | edst theys height
direction. Further, by providing the first el evating nmeans between the
tray regpnanTes.ed tby sthessiibse tdemecéss hethsf hmotriayntamgasdhwe@sing he
transport of the trays is nade nore efficient, and the freedom of the
t ranspetanseq@ecesefontie ¢yeestiirsy means, there is no longer the
problem of dead space occurring above the .tray magazines and the
testing apparatus can be made smaller overall in at least the

height direction.

Further, by providing the first elevating means between
the tray magazines, it is possible to access both the tray
magazines, the transport of the trays is made more efficient,
and the freedom of the transbort SEqueﬁce of the trays is
increased. Furthér, since it is possible to store trays in any
of the tray magazines and possible to take out trays stored in
any of the tray magazines, it is possible to flexibly deal with
an increase in the number of classifications without changing
the testing apparatus itself.

In the present invention, preferably there 4is further
provided a first conveying means for reloading an electronic
device board from a first or second tray on which a pre-test
electronic device board is locaded to the test tray.

Preferably there is further provided a second conveying
means for reloading an electronic device board from a test tray
on which a post-test electronic device board is loaded to the

first or second tray.



increased. Further, since it is possible to store trays in any of-the tray
magazi nes and possible to take out trays stored in any of Hebeudry 2004
magazines, it is possible to flexibly deal with an increase in the nunber
of classifications wthout changing- the testing apparatus itself. In the
present invention, preferably there is further provided a first conveying
nmeans for reloading an electronic device board froma first or second tray
on which a pre-test electronic device board is |loaded to the test tray.
Preferably there is further provided®a second conveying neans for
reloading an el ectronic device board froma test tray on which a post-test
el ectronic device board is loaded to the first or second tray. 5 February
2004 8 Prefer BER§eoHRlrlBf Onfie of r ffendyeini mesgasidesr et fay on trwlyi o a
pre-test electronic device board is |oaded and the other is for a tray on

whi ch Wigdsta tRE-telséc eleatEolEy | ¢V imsakpars ilsoddededMVone prefertadl v, at
|l east part of the first tray magazine stores a tray on which a post-test
el ect fghi £°¥ledi d&aFoard Wikich cadeest-Stedt edratyamdfcerdehiire thmangosits t est
el ectronic device board is of a category to be retested. Preferably, the
first ¥3%edand the second tray are the
More preferably, at least part of the first tray magazine
stores a tray on which a post-test electronic device board is
loaded.

Still more preferably, the post-test electronic device
board is of a category to be retested.

Preferably, the first tray and the second tray are the
same type of tray.

Preferably, the board pusher includes a guide groove, in
which two side ends of the electronic device board are inéerted,
for correcting an inclinaﬁion of the electronic device board.

Preferably, there 1is further provided a matching plate
for slidingly holding the board pusher.

More preferably, there is further provided a driving
means for making the matching plate move close to and move away
from the test tray.

More preferably, the driving means includes an auxiliary
driving means for making the board pusher move with respect to
the matching plate so that the board pusher makes the electronic
device board move in the +test +tray and pushes the board
terminals of the electronic device board into the socket.

More preferably, there 1is further provided a tray



sane type of tray. Preferably, the board pusher includes a guide groove, in
which two side ends of the electronic device board are in$éebadhry 2004 .
correcting an inclination of the electronic device board. Preferably, there
is further provided a matching plate for slidingly holding the board
pusher. More preferably, there is further provided a driving neans for
maki ng the matching plate nove close to and nove away fromthe test tray.
More preferably, the driving nmeans inmcludes an auxiliary driving neans for
maki ng the board pusher nove with respect to the matching plate so that

t he, board pusher nakes the electronic device board nove in the test tray
and pusteseyiedoaraset ef & nak a6t itha 18] ealy1ni Ly devi ag Hoand. iyt g the
socket. More preferably, there is further provided a tray 5 February 2004 9
conveysrgidizsmiher ehastizaal Ayodwlwingeart 88kkéeay a predeterni ned
interval above the test socket. Mire preferably, the test socket includes
inside it a weler psgAdRpIQr TPl ¥éog aokrece inp1dadiregtign fiqr pulling
out the board terminals of the electronic device board fromthe inside of

the testtwackepridg FEbFURRY120A4 &0 force in a direction for pulling

out the board terminals of the electronic device board from the

inside of the test socket.



In the tray transporter of the present invention, since the tray nmagazines
thensel ves are not elevated, but the trays 5 February 2004 Febradarg 2004
transported by the first el evating neans, horizontal conveying neans, and
second el evating neans, so there is no 5 February 2004 12 | onger the
probl em of dead space occurring above the tray magazines and the testing
apparatus can be nade snmaller overall in at |least the height direction. 5
February 2004 13 Further, by prOV|d|ng the first elevating nmeans between
the tray magazines, it is possible té’access both the tray magazines, the
transport of the trays is made nore efficient, 5 February 2004 14 and the
freedom of the transport sequence of the trays is increased. Further,
since it is possible to store trays in any of the tray nagazi nes and
possible to take e traystsemsmertar & ﬁﬂetﬁgbggﬁg/ﬂnyyﬁylggs,Slhcés
possible to flexibly deal with an increase in the nunber of

cl assi FF‘Eat’qr@h’s W adrdae sc hatregised vethewrtee Sid 1 Je BOPA AL UShid SELE - +ThgPr esent
di sclosure relates to subject matter



contai ned in Japanese Patent Applications No. HEl 11-3792, HEI11- 4276,
HEl 11- 4277, filed on January 11, 1999, the discl osures of 5 Rdbradry20e4
expressly incorporated herein by reference in these entirety. BRI EF
DESCRI PTI ON OF THE DRAW NGS These and ot her objects and features of the
present invention wll be explained in nore detail below with reference
to the attaching drawi ngs, wherein: Fig. 1A is a plan conceptual view of a
testing apparatus, for an el ectroni 1devi ce board according to an
enbodi nent of the present invention;" Fig. 1B is a sectional view along
line B-B of Fig. 1A; Fig. 2 is a side sectional view, Fig. 3 is a
perspective, view of an exanple of_a supply or. storing tr used in the
presen reenbgaiarl'}ﬁﬁ’f)f':tﬁlgg. éXA? € a Perdpeldinve Wingw Bea Sne%‘f’?lﬁ?f&i{iﬂﬂe

st ocker, o.fa trr;e resent enpodi nent; Elﬁ . 4B is a perspective view of the
part of CthetTy "§2R8kr Y 5669745 © gﬁ??ﬂ% JFETEl evift of PeEF G255 PR a
perspective view of a nenory nodule gripping nechanismused in an XY
conveyor of the present enbodinent; Fig. 6 is a sectional view of a
measurer of the present enbodi nent;



Fig. 7 is a perspective view of a test tray used in the present

enbodi nent; Fig. 8Ais a front view of an insert of a tests Ftdba;yarpfzo@g 7;
Fig. 8Bis a front view of an insert of a test tray of Fig. 7; Fig. 8Cis
a side view of an insert of a test tray of Fig. 7; Fig. 9 is a perspective
view of a test head of the present enbodi nent; Fig. 10 is a sectional view
of a state of contact of a- nmenory nodul e and socket in the test head; Fig.
11A to Fig. 11E are conceptual views for explaining the nethod of handling
a supply or storing tray of the present invention; Fig. 12A to Fig. 12G
are, sectional views of principal parts for explaining the operation at the

measur e Fi ; 13A i pl an conceptual view of a testin

apparatusg% %#Feleé%ﬂ%ﬂ\coae ?%%ibggﬁﬁeofo BN e ABBYT merte oFr?%e
resen February 2004 16 Fi 13B |s a sectional yjew

o ong f“ hgxﬁg% ?“‘&.8 §2\.Q é@ﬁﬁﬁ%hﬁﬂ@%@%ﬁgﬁ%ﬁge@mﬁﬁ%

in at least the height direction.




In the foll ow ng enbodi nents, the present invention will be expl ained
giving as an exanple of menory nodule 10 of the shape sh@&webriarf2go4 3 as
t he device under test, but the testing apparatus for the present invention

is not limted to just a nenory nodule of the shape illustrated and
includes all electronic devices which cannot be stored in a tray magazi ne
with the trays stacked on each other. First, the overall configuration of
the testing apparatus of the presentyenbodi nent will be explained with

reference to Fig. 1A to Fig. 10. The testing apparatus of the present
enbodi nent, as shown in Fig. 2, is conprised of a handler 1 for handling a
menory nodul e 10 under test, a test head THwith which the nenory nodul e
10 is brought into electrical contact,- and a tester TS for sending a
predet ermi ned PBatteken, obyt esbvidignakthet ikbe teatabermd mMEhdorbexaesning a
test of the menory nodule. Note that the testing apparatus of the present

i nvent itdve taay bensagaiined ,t oial lissopdssfld esb headssTHand tast egrakS and
all test heads TH and testing apparatus TH are included, so these are
shown imaganliyeBi g.th2 andamsmpomm ¢f edhér amaiyBe i@t hedde f @t esf £ ARG t hese,
the handler 1 is conprised of a chanber 100 5 February 2004 17 in which the
test head TH is attached, a nenory nodul e st ocker




200 stocking the nmenory nodules 10 to be tested fromthen on or )
classifying and stocking the tested nmenmory nodules 10, a bqa@ffary 5@ i on
300 for sending nmenory nodul es. 10 into the chanber 100, and an ‘unl oader
section 400 for classifying and taking out the tested nmenory nodul es 10
whi ch had been tested at the chanber 100. The handler 1 is an apparatus
which tests (inspects) whether a nmenory nodule 10 is suitably operating in
a state applying a high tenperature or | ow tenperature thernmal stress to
the menory nodul e 10 and cl assifies the nenory nodule 10 in accordance
with the test results. The operating test in the state with such -a
thermal stress applied is conducted with the nenory nodul e 10 under test

rel oadeddf reme a faepaby. téRY t3Q2 PRandhtirah 8ehalgfe NWHerhOf JPRRArYy; srodul es
10 are loaded to a test tray 20 conveyed inside the handler 1” The test

tray 2@ncsehsadedrudtierendiycaodul s BOsatvidiecc| gagdee se5¢4 o, 300, then
is sent sinto.the chanber 100. The nenory nodules 10 are tested in a

neasur ef B2 afrayhaagbaihes ahQ0poBsibeeSstat eakeadad eraybestesiatigy 20.
The tested nmenory nodules 10 are carried out to the unloader section 400,

then t hey eEnehy redyl aagd@ines, r et oadesh o gihe Oﬂ’liéiﬁbtlga)déagoéijcﬂ
accordance with the test results in the unl oader section 400. The chanber

100 i sanonpfdrsadeofirn sRaK neh@sReorl s ifdicktaond Jashb8d Rih@lging
tenperature or |ow tenperature thermal 5 February 2004 . _
the testing apparatus itself.

The present disclosure relates to subject matter
contained in Japanese Patent Applications No. HEI11-3792, HEIll-
4276, HEIil—4277, filed on January 11, 1999, the disclosures of
which are expressly incorporated herein by reference in these
entirety.

BRIEF DESCRIPTION OF THE- DRA-WINGS

These and other objects and features of the present
invention will be explained in more detail below with reference
to the attaching drawings, wherein:

Fig. 1A is a plan conceptual view of a testing apparatus
for an electronic device board according to an embodiment of the
present invention;

Fig. 1B is a sectional view along line B-B of Fig. 1A;

Fig. 2 is a side sectional view;

Fig. 3 is a perspective view of an example of a supply
or storing tray used in the present embodiment;

Fig. 4A is a perspective view of a memory module stocker

of the present embodiment;

Fig. 4B is a perspective view of the part of the tray



18 stress to the nmenory nodul es 10 | oaded on the test tray 20, a neasurer
102 for bringing a nenory nodule 10 in a state given a t hdfebalarg20@$s in
t he soak chanber 101 into contact with a socket 50 of the test head TH;
and an unsoak chanber 103 for renoving the thermal stress given froma
menory nodul e 10 tested at the nmeasurer 102. In the unsoak chanmber 103,
when a high tenperature was "applied at the soak chanber 101, the nenory
nodule 10 is cooled by blowing air to return it to roomtenperature or is
allowed to naturally cool to returnifo near roomtenperature. As opposed
to.,this, when a | ow tenperature of for exanple about -30C was applied at
t he soagtchanber ?31,01_],r the nmenory nodule 10 is heated by blowi ng hot- air
g b o

or a hearer*étc fHTit to a tenperature of an extent where

condensati on dges ngt,occur. Further, the unsoaked menory nodule 10 is

conveyed out to*Fhe’ thl DIRIETSREGHETENVABY. ORot ety tivsiules gali pphagber 103

prefer%%L%ais therqgg%{ i solated fromthe soak chanber 101 or neasurer

102, sOGHLHET PrE %\ Frip FENEAY ¥ Ha k- heh et ogmbed isreti;ded out si de

the chanber 190 bﬁt_conceptually it is also possible for the soak

chamber 103 to® b&: i hictTdBdSERETPRAL e 0t G0 RRRSMElS, ofhéheomieganat i ons

of the %keﬁs of , the menory nodul e stocker 200, |oader section 300, chanber
QhrB58E

100, ant f section 400 will be explained in further detail.

Fig. 7 is a perspective view of a test tray used in the

present embodiment;

Fig. 8A is a frogt view of an insert of a test tray of
Fig. 7;

Fig. 8B is a front view of an insert of a test tray of
Fig. 7;

Fig. 8C is a side view of an inseft of a test tray of
Fig. 7; |

Fig. 9 is a pefspective view of a test head of the
present embodiment;

Fig. 10 is a sectional view of a state of contact of a
memory module and socket in the test head;

Fig. 11A to Fig. 11E are conceptual views for explaining
the method of handling a supply or storing tray of the present
invention;

Fig. 12A to Figq. 126 are sectional views of principal
parts for explaining the operation at the measurer of Fig. 1;

Fig. 13A is a plan conceptual view of a testing apparatus

for an electronic device board of another embodiment of the

present invention; and



menory Mdul e St ocker 200 5 February 2004 19 First, the nmenory nodul es 10
under test are conveyed |oaded on the trays 202 and 204 sirewruay26040. 3 in
a standing state with the termnals 12 facing down or are conveyed out-in
the sane state. Reference nuneral 205 shown in the figure shows

projections for holding the nenory nodules 10 in the standing state. Note
that it has been decided to call a tray for |oading pre-test nenory

nodul es 10 a supply tray 202 and a tray for |oading tested nmenory nodul es
10 a storing tray 204, but these trays 202 and 204 nay be the sanme in
shape or different. At the very |least, however, the supply tray 202 is
preferably provided wth a positioning function for the nenory nodules 10
| oaded. This Fs9beddBseit he rmmripnamddutiesr l91dmopdednen stBe supphy, tray
202 are conveyed into the handler 1 where they are reloaded by a plurality
of picKdps (later explained XY conveyor 303). The menory nodul e stocker 200
of the present enbodinent is provided with a pair of tray nagazi nes 212
and 214. As shown DESCRIBHTIQW OF-iXHE PBEFERBED EMHODEMEds and Fig. 4B, one
of the tray nmagazines 212 holds and stores in it, wthout stacking,

mut ual | y i ndepéndthe| {ol lowitey veartdddalents ; ethé opramént Vimsappliyn tiays 202
on which nenory nodules 10 to be tested fromthen on are |oaded. As
opposedet ;e¥hiainadhegiotimy 23 agnnegamphe 2f4 memory module 10 of the

shape shown in Fig. 3 as the device under test, but the testing
apparatus for the present invention is not limited to just a
memory module of the shape illustrated and includes all
electronic devices which cannot be stored in a tray magazine
with the trays stacked on each other.

First, the overall configuration of the testing apparatus
of the present embodiment will be explained with reference to
Fig. 1A to Fig. 10. The testing apparatus of the éresent
embodiment, as shown in fig. 2, is comprised of a handler 1 for
handling a memory module 10 under test, a test head TH with
which the memory module 10 is brought into electrical contact,
and a tester TS for sending a predetermined pattern of test
signals to the test head TH for executing a test of the Memory
module.

Note that the testing apparatus of the present invention
can be applied to all sorts of test heads TH and tester TS and
all test heads TH and testing apparatus TH are included, 5o
these are shown in only Fig. 2 and are omitted from the other

figures.

Among these, the handler 1 is comprised of a chamber 100



hol ds and stores in it, wthout stacking, nutually independently .in the
vertical direction storing trays 204 on which the tested srepREy 2emul es 10
are suitably classified. That is, the trays 5 February 2004 20 202 and 204
are stored in for exanple a pullout shelf manner in these tray magazi nes
212 and 214. Note that the nunber of the trays which can be stored in the
tray nmagazi nes 212 and 214 is not particularly limted and can be suitably
determined with reference to the size of the handler 1, sorting ability,
etc. In this exanple, a maxi mum of dgeven trays 202 and 204- can be stored
in each of the tray nmagazines 212 and 214. Further, while explained |ater
in'detail, the tray nmagazines 212 and 214 are nmade the sane in structure,

so it is whishi lhe frerstt hemd @ty eagiddwei,ofa trlREn TP RlaA 1A %S 020 r and
storing trays 204. That is, when a |large nurmber of categories of test

resultQOQrstpeqmngedhenmaﬂdrylmmﬁﬁregonw-mﬁdui%%éﬂué e ¢hie¥ e oHOHY! es
such as, anong good ones, ones with high operating speeds, nedi um speeds,

and | owlspeifiging, aadvagockii@ctiy et @nas] @RS eﬁaﬂﬁkﬂbﬁg1bet%$hbﬁﬁerth'S
can be handl ed by. meking conprehensive use of the two tray magazi nes 212

and 2g4ctBetwden the panding heayryageaiIes 12yl Gl dndloviiged
el evatably an el evator 206. The el evator 206, as shown
and an unloader section 400 for classifying and taking out the
tested memory modules 10 which had been tested at the chamber
100.

The handler 1 is an apparatus which tests (inspects)
whether a memory module 10 is suitably operating in a state
applying a high temperature or low temperature thermal stress to
the memory module 10 and classifies the memory module 10 in
accordance with the test results. The oﬁerating' test in the
state with such 'a thermal stress applied is conducted with the
memory module 10 undexr test reloaded from a supply tray 202 on
which a large number of memory modules 10 are loaded to a test
tray 20 conveyed inside the handler 1.

The test tray 20 is loaded with memory modules 10 at the
loader section 300, then is sent into the chamber 100. The
memory modules 10 are tested in a measurer 102 of the chamber
100 in the state loaded on the test tray 20. The tested memory
modules 10 are carried out to the unloader section 400, then the
memory modules 10 are reloaded on the storing trays 204 in
accordance with the test results in the unloader section 400.

The chamber 100 is comprised of a soak chamber 10 for

giving a desired high temperature or low temperature thermal



in Fig. 4A, is controlled to nove at least in the vertical direction
bet ween t he bottommpst stage and topnost stage of the tr 3\FepRERZ20OMS 212
and 214 by a ball-screw drive 206a. The el evator 206 transfers the trays
202 and 204 with the tray magazines 212 and 214. This operation, for
exanple, as 5 February 2004 21 shown in Fig. 4B, is performed by hooking a
rod of a fluid pressure cylinder 206b on a tray 202 or 204 or a plate
carrying the sanme and driving the fluid pressure cylinder 206b to project
or retract so as to renove or insert iBhe tray 202 or 204. Directly above
the tray magazines 212 and 214 and the elevator 206 is provided a transfer
arm 208 to be novable in the +X-axial direction shown in Fig. 4A The
transf étrgem 208 tlse mowmol heaihles noveldalal prredeher gesedepagi tbpnai n the
+X-axial direction by for exanple a ball-screw drive 208a. The transfer
arm 208epgstkerup 0Rhéotr by i292ngr a 20dmeptypostiuire tite el ayatterte2Q@veand pl aces
it to a later explained setting plate 210 or conversely picks up a tray
202 or thesmplacedress t he sdtd i agakplataab2i0 Bd phacescddtaadt tderiel @vat or
206. At this time, a hook nechani sm 208b for holding or releasing the tray
202 or s2@ket(sdke &L gthélApsits hpeaviTrd ami aanopanabke chanber. 1BAt &drhat in
the present enbodi nent, the direction of novenent of the transfer arm 208
i s mudesmgytinghéheXthrradl sresd igivenbiftromt anmaygmakgombéumdes eletaisabl e
with respect to

at the measurer 102.

In the unsoak chamber 103, when a high Eemperature was
applied at the soak chamber 101, the memory module 10 is cooled
by blowing air to return it to room temperature or is allowed to
naturally cocl to return to near room temperature. As opposed to
this, when a low temperature of for example about -30°C was
applied at the soak chamber 101, the memorf module 10 is heated
by blowing hot  air or a heater etc. to return i£ to a
temperature of an extent where condensation does not occur.
Further, the unsoaked memory module 10 is conveyed out to the
unlocader section 400.

Note that the unsoak chamber 103 preferably is thermally
isclated from the soak chamber 101 or measurer 102, so in the
present example an unsoak chamber 103 is provided outside the
chamber 100, but conceptually it is also possible for the soak
chamber 103 to be included in the chamber 100 as well.

The configurations of the areas of the memory module
stocker 200, lcader section 300, chamber 100, and unloader
section 400 will be explained in further detail.

Memory Module Stocker 200



the +Z-axial direction and the trays elevated in the +Z-axial direction at

the tine of transfer of the tray 202 or 204. Further, it sreprkey dece

el evatable with respect to the +Y-axial direction to give a degree of
freedomto the range of setting the later explained setting plate 210. In
the present enbodi nent, three setting plates 210 are provided directly
above the transfer arm 208. The setting plates 5 February 2004 22 210 are
made i ndependently el evatable in the +Z-axial direction by for exanple a
bal | -screw drive 210a and can be el evated at |east between a position

| ower than the transfer arm 208 and a position higher than the transfer
arm 208. The lower linit position spoken of here is the position at the

tinme of transfeirswof the teaysy20Rodn@s20f) wWhke tdheswppes lbRykyRQSition
is the setting position of the trays 202 and 204 (that is, the position”

of pl ademdetl oh rmworiyrawsdud s ddh oru4 hendwastid royg 203 bynt Be seXXq¢ppveyor
303 and the position of pickup of nenory nodules 10 fromthe test tray 20
by t he sX¥teomig¢porthé0ermilntest hat fepihfedpresent aexadbheeytdr 86t Sehti Ng
plates 210 are provided, with the left one in Fig. 4A being used as the

settinghel steemc2 B atk .t Refbpades mefdran BO0 Afmt he rghtsiti@e BeLRY used
as the setting plates 210, 210 of the unloader section 400. The present

i nvent pewjekddeusr foirs Hudldinignidied ddnoriyhiedue Ofo f oI tAk "R@4RRY be
provi ded.
state.

Note that it has been decided to call a tray for loading
pre-test memory modules 10 a supply tray 202 and a tray for
loading tested memory modules 10 a storing tray 204, but these
trays 202 and 204 may be the same in shape or different. At the
very least, however, the supply tray 202 is preferably provided
with a positioning function for the memorf modules 10 loaded.
This is because the memory modules 10 loaded on the supply tray
202 are conveyed intc the handler 1 where they are reloaded by
a plurality of pickups (later explained XY conveyor 303}.

The memory module stocker 200 of the present embodiment
is provided with a pair of tray magazines 212 and 214. As shown
in Fig. 1A, Fig. 1B, Fig. 2, Fig. 4A, and Fig. 4B, one of the
tray magazines 212 holds and stores in it, without stacking,
mutually independently in the vertical direction mainly supply
trays 202 on which memory modules 10 to be tested from then on
are loaded. As opposed to this, the other tray magazine 214
holds and stores in it, without stacking, mutually independently
in the vertical direction storing trays 204 on which the tested

memory modules 10 are suitably classified. That is, the trays



Loader section 300 The above-nentioned supply tray 202 is set at a W ndow
306 of the |oader section 300 frombelow At the |oader sgxdpaik t he
menory nodul es 10 | oaded on the supply tray 202 are rel oaded or¥o a test
tray 20 stopped at the | oader section 300. As a conveyor reloading nenory
modul es 10 froma supply tray 202 to a test tray 20, as shown in Fig. 1A
use is made of an XY-conveyor 303 provided with a Y-axial rail 301, an
X-axial 5 February 2004 23 rail 302 able to nove in the +Y-axial direction
between the supply tray 202 and test0tray 20 along the Y-axial rail, and a
novabl e head 304 able to nove in the +X-axial direction along the X-axi al -
rail 302. The novabl e head 304 of the XY-conveyor 303 has attached to it a
menor y 2f8d@he @oidppgineg strechdniis MESH0estayie i grildlok shagiEngadawpward. The
gripping mechani sm 500 shown in the figure is conprised of a fluid

pr essuit8eggl Frderms@ez frrs @ARI agdt ded. gri pped nenory nodul e 10 nove in the
+Z-axial direction, a pair of chucks 504 for grasping the two side edges
of the menory Nemelutkatl Otheamimpef wifd theessaye wyldmdem Q6 skakeagihhe pair
of chucks 504 open or close. By meking the chucks 504 open or close by
the fl &hg praysmaganinesd@l2566d 1214 sispassi jartticugnaip aimitelieasg the

two side edges of the nenory nodule 10. Further, it
can be suitably determined with reference to the size of the
handler 1, s;orting_ability, etc. In this example, a maximum of .
seven trays 202 and 204 can be stored in each of the tray
magazines 212 and 214. |

Further, while explained later in détail, the tray
magazines 212 and 214 are made the same in structure, so it is
possible for them to store either of the supply trays 202 and
storing trays 204. That is, when a large number of categories of
test results are required in addition to good modulés and
defective modules such .as, among good ones, ones with high
operating speeds, medium speeds, and low speeds or, among
defective ones, ones requiriﬁg retesting, this can be handled by
making comprehensive use of the two tray magazines 212 and
214.

Between the pair of +tray magazines 212 and 214 is
provided elevatably an elevator 206. The elevator 206, as shown
in Fig. 4a, is controlleq to move at least in the vertical
direction between the bottommost stage and topmost stage of the
tray magazines 212 and 214 by a ball-screw drive 206a.

The elevator 206 transfers the trays 202 and 204 with the

tray magazines 212 and 214. This operation, for example, as



i's possible to elevate a gripped nenory nodule 10 by the fluid pressure
cylinder 502. By the gripping mechani sm 500 gripping and BWR&AGHA200EEMOrY
nodule 10 in this way, the nenory nodule 10 is gripped fromthe supply
tray 202 and that nmenory nodule 10 rel oaded on the test tray 20. For
exanple, in the present exanple, eight gripping nmechanisns 500 are
attached to the novabl e head 303 and can reload ei ght nenory nodul es at
one time on the test tray 20. Note that in the supply tray 202, since the
recess-shaped pockets for carrying the nenory nodul es are forned
relatively larger than the shapes of the menory nodul es 10, the nenory 5
February 2004 24 nodul es stored in the supply tray 202 are positioned with

sone showat iion. FI§er aBor éis | PeSOMMGASES InboBihgPiN0rédq MBRFOrY ppdule 10,
by the gripping nechanism 500 and carrying it directly to the test tray,

it is pometunescylifdenl 2060 accauradsl 2odr @ 204 502 §akBSEEL 30,0 the
test tray 20. Therefore, in the present enbodi nent, provision is nade of a

posi ti bheceamecthdgdnbaisg ftole F1MRADEYeBBAHE ecdli Rl ©@6B B 8¢HSEL 305
bet ween the setting position of the supply tray 202 and the tesi tray 20.

Thi s peecrseraddsdias rel abnved yoreaisefteeBssesagnad} idig doasertion of the
menory nodul es 10 and has rins of the recesses shaped surrounded with

inclined surfaziesctifhediefver echavhehaf MRGREYna®Adule Q4 $10r opRedeid a

recess, the
elevator 206 is provided a transfer arm 208 to be movable in the
+X-axial direction shown in Fig. 4A. The transfer arm 208 is
controlled to move to a predetermined position in the +X-axial
direction by for example a ball-screw drive 208a. The transfer
arm 208 picks up the tray 202 or 204 placed on the elevator 206
and pléces it to a later explained setting plate 210 or
conversely picks up a tray 202 or 204 piaced on the setting
plate 210 and places it at the elevator 206. At this time, a
hook mechanism 208b for holding or releasing the tray 202 or 204
(see Fig. 11A) is provided in an openable manner.

Note that in the present embodiment, the direction of
movement of the transfer arm 208 is made Jjust the +X-axial
direction, but it may also be made elevatable with respect to
the +Z-axial direction and the trays elevated in the +Z-axial
direction at the time of transfer of the tray 202 or 204,
Further, it may be made elevatable with respect to the +Y-axial
direction to give a degree of freedom to the range of setting
the later explained setting plate 210.

In the present embodiment, three setting plates 210 are

provided directly above the transfer arm 208. The setting plates



droppi ng position of the nenory nodule 10 is corrected by the inclined
surfaces. Due to this, the nutual positions of the eight sipRiay poell es 10
are accurately determned. By picking up the thus correctly positioned
menory nodul es 10 once again by- the gripping nechani sm 500 and rel oadi ng
themon the test tray 20, it is possible to accurately reload the nenory
nodules 10 in the inserts 30 of the test tray 20. Chanber section 100 As
expl ai ned above, a test tray 20 is |loaded with nenory nodules 10 at, the

| oader section 300 and carried to thg soak chanber 101. Wiile the
illustration is omtted, the soak chanmber 101 is provided with a verti cal
conveyor. Using this vertical conveyor, a plurality of test trays 20 are

supporzeel apd kept iAdBpEeRdMAnY 200412518 shandby +5Lakeaunki Lethe reasurer
102 becomes enpty. A high tenperature or |ow tenperature thermal stress is

appl i edlyt @otrhe:xafpuer ya dul esrtQ rBiRLY Mk @nbh@ang Waididdqg T
nmeasurer 102 has a test head TH placed at its center and set sot

socket be &0t apptwash &hgokDsisle DhwdheKBASIHE +radF fif oppe gy, o /& test tray
20 is carried above the thus set test head TH. The plurality 6? menory

modul epod Ot ise  hdighilct ameouslnebropatysdnt 9rgl ealgl,i Cathe COR%AG w'hxﬁ the
plurality of sockets 50 for the testing. The test tray 20 finis bei ng
t est edpositbhswagpsked dhenamsonK aRitlB3. ath@he time of transfer

of the trays 202 and 204, while the upper limit position is the
setting position of the trays 202 and 204 (that is, the position
of placement of memory modules 10 on the test tray 20 by the
XY-conveyor 303 and the position of pickup of memory modules 10
from the test tray 20 by the XY-conveyor 403).

Note that in the present example, three setting plates
210 are provided, with the left one in Fig.~4A being used as the
éetting plate 210 of the loader section 300 and the right two
being used as the setting plates 210, 210 of the unloader
section 400. The present invention, however, is not limited to
this. Two or four or more may be provided.

Loader section 300

The above-mentioned supply tray 202 is set at a window
306 of the loader section 300 from below. At the loader section
300, the memory modules 10 loaded on the supply tray 202 are
reloaded onto a test tray 20 stopped at the loader section
300.

As a conveyor reloading memory modules 10 from a supply
tray 202 to a test tray 20, as shown in Fig. 1A, use is made of

an XY-conveyor 303 provided with a Y-axial rail 301, an X-axial



menory nodules 10 are returned to roomtenperature or a tenperature
corresponding to it, then conveyed out to the unl oader S §HelbRihrd 86b4
Further, the test tray 20 conveyed out to the unloader section 1s sent-
back again to the | oader section 300 and the chanber 100 by a not shown
roller conveyor etc. As shown in detail in Fig. 7, the test tray 20 of the
menory nodules is provided with an insert 30 in which a nenory nodule 10

i s detachably acconmpdated and a tray body 20a for holding a plurality of
inserts 30 in a row along the X-axialzz3 direction. The tray body 20a is
provided with a rectangular upper frane 22 and a rectangul ar | ower frane
24 of the same size. These franes 22 and 24 are connected substantially in

paral | elaily 20l abaki tyo ohovediahaprd spaseis 268:i-db€iPPEELf LA e 32 and
| ower franme 24 are forned at 5 February 2004 26 predetermned I ntervals

al ong tshppXy- driagyl 20 enid clesw tHralol2di nO onRolee 3Laand; 23,5 9r Qﬁhd%ng t he
inserts 30 passed through them Near the two ends in the Y-a%ial direction

of eacmadvalbdienthewal e3021abTd Medl mBvehenURRRY - 3118 232 Ahek air of
positioning holes 25 shifted in position in the Xﬁéxia 3i?ég$%%§p These

posi ti dmeng-hrliies 25il axdshown in Fig. 8C, engage with positioning pins 42
formed at the insert 30 and position the

The movable head 304 of the X¥-conveyor 303 has attached
to it a memory module gripping mechanism 500 shown in Fig. 5
facing downward. The gripping mechanism 500 shown in the figure
is comprised of a fluid pressure cylinder 502 for making the
gripped memory module 10 move in the +Z-axial direction, a pair
of chucks 504 for grasping the two side edges of the memory
module 10, and a fluid pressure cylinder 506 making the pair of
chucks 504 open or close. By making the chuéks 504 open or close
by the fluid pressure cglinder 506, it is possible to grasp or
release the two side edges of the memory module 10. Further, it
is possible to elevate a gripped memory module 10 by the fluid
pressure cylinder 502.

By the gripping mechanism 500 gripping and moving a
memory module 10 in this way, the memory module 10 is gripped
from the supply tray 202 and that memory module 10 reloaded on
the test tray 20. For example, in the present example, eight
gripping mechanisms 500 are attached to the movable head 303 and
can reload eight memory modules at one time on the test tray 20.

Note that in the supply tray 202, since the recess-shaped

pockets for carrying the memory modules are formed relatively

larger than the shapes of the memory modules 10, the memory



insert 30 with respect to the tray body 20a. Note that the bottom end of
each pin 42 is provided with a cap 43 so that the insert 5¥ebrsmrpPedtnt ed
frombeing pulled out fromthe tray body 20a. As .shown in Fig. 7 and Fig.
8A and Fig. 8B, an insert 30 has a pair of side walls 32 formed with
inverted frustoconical cutaway portions 31. The side walls 32 are
integrally formed wth end walls 33a and 33b so that a nodule space 34 is
formed between these side walls 32. The inserts 30 are conprised of for"
exanpl e a synthetic resin. As shown #h Fig. 8B, the end walls 33a and 33b
have forned at their inner sides bosses 35 projecting out to the space
34. Each boss 35 has forned at its inner periphery a holding groove 36 and
hol di nG°BBLEBNPHRAFEd 330 A8esKBRALY ntFiY. 208AanedpPe gt i®R:d twietthoddnem of t he
space 34 forped between the pair of side walls 32 becones the through hole
38 bet WBER2THRA - f HRGTRE PFosdd FPne3saspsaid weinphaysalfendrn medorey nmodul e
10 held between the holding bottomwalls 37 of the hol ding grooves 5
February 5B0&h9795EPRERS r%@?%@@gﬁmt RECt prduepriving 38 dndeatly exposed
downward. The hol ding grooves 36 enable the two side ends of a nenory
nodul e €6t §TBE - dét adRaBP et Haey t ¢f ficyrhtatbovaccnsashbwndrém i gint®A  above
the hol ding grooves 36 are forned tapered guide grooves 42 for guiding the

two si 88 ERESTHI3E IRE Fdsoitpst tray 20.

Therefore, in the present embodiment, provision is made
of a position correcting means for a memory module 10 called a
preciser 305 between the setting position of the supply tray 202
and the test tray 20. This preciser 305 has relatively deep
recesses enabling insertion of the memory modules 10 and has
rims of the recesses shaped surrounded with inclined surfaces.
Therefore, when a memory module 10 is droéped in a recess, the
dropping position of the memory module 10 is corrected ﬁy the
inclined surfaces. Due to this, the mutual positions of the
eight memory modules 10 are accurately determined. By picking up
the thus correctly positioned memory modules 10 once again by
the gripping mechanism 500 and reloading them on the test tray
20, it is possible to accurately reload the memory modules 10 in
the inserts 30 of the test tray 20.

Chamber Section 100

As explained above, a test tray 20 is loaded with memory
modules 10 at. the loader section 300 and carried to the soak
chamber 101. While the illustration is omitted, the soak chamber
101 is provided with a vertical conveyor. Using this vertical

conveyor, a plurality of test trays 20 are supported and kept in



nodul e 10 into the holding grooves 36. Inside an insert 30, the interval
of the space 34 is forned wwth a relatively large clearagtapsan badq t he
menory nodule 10 is held by its own weight positioned by the hol ding
bottomwalls 37 of the holding grooves 36 with slight clearances in the
X-axial direction and Y-axial direction and does not contact the other
portions of the insert 30. At the top parts of the end walls 33a and 33b
are integrally fornmed fl anges 39. The flanges 39, as shown in Fig. 7, are
placed on the edges of the holding hgkes of the upper franme 22 in a state

with the insert 30 held passing through the' inside of the holding holes

21 "and 23 of the tray body 20a and prevent the insert 30 fromfalling

downwared ¢faadheshotdi ggriho 235 oAt bott om surfaces of the
fl anges 39 are}hp?ovided B?ojggéiﬁ%aggge%hépgfﬁ%%%gggif?%ﬁﬁhg‘%i 992 as
shown dempErgtufeabd by and. Eig. h si: Li Qni ips 4 as
shown in Eig. gc? engage 3?%% théﬁggg¥§§gﬁ;n§%ﬁgggsl%SQP ?%%g ?ﬁ t%ﬁe upper
frame Zémofl hbeuDestaMNYsyolnihe .téf%nMQQtEhg? 42 are attached caps

43, whereby the insert 30 is prevente rom bei ng February 2004 28 pulled

out upward frofhdé hgedd @Ye O . r Ty insert. 30 is held
positioned with res%ect %o ?%e%%?a?AESg§ g%%é T%Hgﬁﬁfggfghégsbg?ﬁéﬁﬁ t he

posi ti emidNGdol &6 2ReaBdckbEs 50 approach the inside of the measurer

102 from below. A test tray 20 is carried above the thus set
test head TH. The plurality of MEemnory ‘modules 10 are
simultaneously brought into electrical contact with the
plurality of sockets 50 for the testing. The test tray 20
finished being tested is unsoaked at the unsoak chamber 103. The
memory modules 10 are returned to room temperature or a
temperature corresponding to it, then éonveyed out to the
unloader section "400.

Further, the test tray 20 conveyed out to the unloader
section is sent back again to the loader section 300 and the
chamber 100 by a not shown roller conveyor etc.

As shown in detail in Fig. 7, the test tray 20 of the
memory modules is provided with an insert 30 in which a memory
module 10 is detachably accommodated and a tray body 20a for
holding a plurality of inserts 30 in a row along the X-axial
direction. The tray body 20a is provided with a rectangular
upper frame 22 and a rectangular lower frame 24 of the same
size. These frames 22 and 24 are connected substantially in
parallel by a plurality of rod-shaped spacers 26.

The upper frame 22 and lower frame 24 are formed at



. positioning pins 42 is preferably set large to an extent enabling novenent
Of the insert 30 with respect to the tray body 20a in t hg PEbrudEnRb004
direction and Y-axial direction of about 0.5 to 1.5 mm As explained

| ater, this is because the inserts 30 have to be positioned with respect
to the board pushers 76 and the sockets 50 and have to be able to nove
wWth respect to the tray body 20a. Further, the inserts 30 have to be able
to move slightly with respect with the tray body 20a in the Z-axi al
direction as well, so the caps 43 shesvn in Fig. 8C are attached to the
bott om ends of the positioning pins 42 so as to allow relative novenent in
the Z-axial direction of the inserts 30 and the tray body 20a. Note that

the clpredeicermindche midrenalshapengf thé hfe,.g@ltenoral%@t%naalhﬂsﬁgid%’g with
respect to a holding hole 23 formed in the bottomfranme 2

subst ameles | y1t hedsaretas hbedind SHANGR HANERN HasRas tth?Bhﬁﬂ bple 25 and
positioning pin 42. This prevents the insert 30 from becom ng i nclined

nore tHear heeessaryndst hnrespegiatinl he ddavohody 2@an hBlQﬂﬁ% g ar as
shown in Fig. 8B, the end walls 33a and 33b are forned. wt pper

posi t i dhi figried etn 46hd oigpd: SPats b apaSsotddOughpdihe S BQ?% 3eiapd | over
positioning holes 41 opening to the bottomof the end wa 3337y 33b.

The uphpeles p@si tsoiueg hoh epodOt hawe innsald eg-int0 t hepad rpos‘rﬁéé)é“ ng >
February 2004 29 pins 80 formed at a holding plate 78 of a board pusher 76

shown positioning holes 25, as shown in Fig. 8C, engage with
positioning pins 42 formed at the insert 30 and position the
insert 30 with respect to the tray body 20a. Note that the
bottom end of each pin 42 is provided with a cap 43 so that the
insert 30 is prevented from being pulled out from the tray body
20a.

As shown in Fig. 7 and Fig. 8A and fig. 8B, an insert 30
has a pair of side walls 32 formed with inverted frustoconical
cutaway portions 31. The side walls 32 are integrally formed
with end walls 33a and 33b so that a module space 34 is formed
between these side walls 32. The inserts 30 are comprised of for
example a synthetic resin.

As shown in Fig. 8B, the end walls 33a and 33b have
formed at their inner sides bosses 35 projecting out to the
space 34. Each boss 35 has formed at its inner periphery a
holding groove 36 and holding bottom wall 37. As shown in Fig.
8A and Fig. 8B, the bottom of the space 34 formed between the
pair of side walls 32 becomes the through hole 38 between the

facing bosses 35, 35. Board terminals 12 of a memory module 10

held between the holding bottom walls 37 of the holding grooves



in Fig. 6, whereby the board pusher 76 and the insert 30 are positioned.
Further, the | ower positioning holes 41 have inserted I NEFebRRRy Do
positioning pins 56 fornmed at a socket guide 52 of a test socket 50 shown
in Fig. 6, whereby the board termnals 12 of a nenory nodule 10 hel d by
the insert 30 is positioned wth respect to the test socket 50. As shown
in Fig. 6, a test tray 20 holding inserts 30 is placed on a tray conveyi ng
base 44 and can be conveyed in for exanple the X-axial direction. The tray
conveying base 44 is elastically hebd with respect to a test head base 48
hol ding the sockets 50 by for exanple a spring 46 (or pressure cylinder)
or “other neans. As 'a result, the tray conveying base 44 is given a

spring3bopeesi ’haodigheaieonriAduihi 6B1Ehagt esly tay RRYUC SR fromthe
sockets 50 above the test head %gse 48. The stfhctur ° relafigﬁéﬁ?b bet ween

a test tray 20rmndholdess Beadvddl bh hRPTRASWEr 325k §e nEﬁ'QBMB' First,
as showmn in Fig. 9, a plurality of sockets 50 are arranged al ong t%e

X- axi ahetlorecihb@ilonibheot Bet abeachase AdkeAoughpma e8guoNLe ard 64
and individual test boards 66. The nunberfzf sockeFSHSO shom% ?%OQ?Q. 9

arranged imiqur efRy abipvea wHWl Bofdacd | gRosFed hagnurer £9f dids hel d
by the test tray 20 shown in Fig.ﬁgs Eurthzr, the pitch %%&aﬁggﬁaggent of

the sogkeds GRoshewn 42n fi. g@idihd hene- aywbals idiel €GdsOMN ¢ Scp o' g%ﬁ&%?' y a
whole nultiple of the pitch of arrangenent of the 5 February 2
module 10 into the holding grooves 36. Inside an insert 30, the
interval of the space 34 is formed with a relatively large
clearance so that the memory module 10 is held by its own weight
positioned by the holding bottom walls 37 of the holding grooves
36 with slight clearances in the X-axial direction and Y-axial
direction and does not contact the other portions of the insert
30.

At the top parts of the end walls 33a and 33b are
integrally formed flanges 39. The flanges 39, as shown in Fig.
7, are placed on the edges of the holding holes of the upper
frame 22 in a state with the insert 30 held passing through the
inside of the holding holes 21 and 23 of the tray body 20a and
prevent the insert 30 from falling downward from the holding
holes 21 and 23. At the bottom surfaces of the flanges 39 are
provided projecting out therefrom positioning pins 42 as shown
in Fig. 7 and Fig. 8B and Fig. B8C. These positioning pins 42, as
shown in Fig. 8C, engage with the positioning holes 25 formed in
the upper frame 22,

At the bottom ends of the positioning pins 42 are

attached caps 43, whereby the insert 30 is prevented from being



30 inserts 30 shown in Fig. 7 in the X-axial direction. For exanple, when
16 inserts 30 shown in Fig. 7 are arranged along the X- - @fiehludy pEO4 | ON,

ei ght sockets 50 shown in Fig. 9 or / of 16 are arranged in X-axi al
direction. Further, the pitch of arrangenent of the sockets 50 shown in
Fig. 9in the X-axial direction is made double the pitch of arrangenent of
the inserts 30 showmn in Fig..7 in the X-axial direction. By arranging
sockets 50 in such nunbers and at such pitches, it is possible as shown
next to test all of the nmenory nodulgs 10 held by a test tray 20 divided
into several batches (for exanple, two). That is, first, the board o
termnals 12 of the odd number (or even nunber)- menory nodul es 10 in the

X- axi apudieactd@n ard®f £LH8 REDrY, d held by the inserts 30 of
the test tray 20 gﬁ%mn in Fig. 7 afgﬂ?ngégfeégﬁﬁtdg?hé SR grodfves 51

of thensegkeBs 38 sbhown, LHiH QR [ e, modul es . si.nul t aneousl y.
Next , -tr?e test tray 20 sﬁom#:%%elgigg&% fr%§#§§g Lctgot%vgrg?’oﬂad}f h%{)%(‘--axi al

di r ect irane bycexagih¥e t oo SANEL | NGRS VAl s 5 i of grrangement of the
inserts 30 in the X-axial direcfﬁon?bfﬁgﬁotqgmﬁoég ®fer gna?8812t F the

even npm@ami@gﬁngodgiﬂgnb@g)jgpnpfgf@pggg SF%Qhaigpgitq§)%Gaxial di rection
0

are inserted into' the socket grooves ~of the Sockets SGHTO?Xt?%Eting
the MDauaesinyMbi@faYsy then ihBLee 8y yidn LR RoP enbc 18508y ©F the

menory nodul es 10 held by the test tray

20a in the X-axial direction and Y-axial direction of about 0.5
to 1.5 mm. As explained later, this is because the inserts 30
have to be positioned with respect to the board pushers 76 and
the sockets 50 and have to be able to move with respect to the
tray body 20a. Further, the inserts 30 have to be able to move
slightly with respect with the tray body 20a in the Z-axial
direction as well, so the caps 43 shown‘in.Fig. 8C are attached
to the bottom ends of the positioning pins 42 so as to allow
relative movement in the Z-axial direction of the inserts 30 and
the tray body 20a. Note that the clearance of the outer shape of
the bottom end of an insert 30 with respect to a holding hole 23
formed in the bottom frame 24 is substantially the same as the
Clearance between a positioning hole 25 and positioning pin 42.
This prevents the insert 30 from becoming inclined more than
necessary with respect to the tray body 20a.

In particular as shown in Fig. 8B, the end walls 33a and
33b are formed- with upper positioning holes 40 formed so as to
pass through the flanges 39 and lower positioning holes 41
opening to the bottom of the end walls 33a and 33b. The upper

positioning holes 40 have inserted into them the positioning



As shown in Fig. 9, each of the sockets 50 has a socket 5 February. 2004 31

body 53 formed with a socket groove 51 along the Y-axial 5HbAsdry ot0and a
base 68 hol ding the socket body 53. The base 68 is connected to the top
part of an individual test board 66. Further, on top of the base 68 at the
outer circunference of the socket body 53 is attached a socket guide 52
formed with an elongated through hole 54 in the Y-axial direction. Between
the two ends of the socket body 53 in the Y-axial direction and the
socket guide 52 are forned relief grgpves 55 corresponding to the two ends
of the through hole 54. As shown in Fig. 6, the bosses 35 forned at the

| ower ends of the end walls 33a and 33b of an insert 30 enter into these

reliefpOROOyYESt Sined NE: DO q il H1RRLS 782,8f At PSFﬁgngﬁgh&o S th its

two side ends held by the holdi'ng grooves 36 o osses 35 can be

| nsertod webl o Ntindda,S00ket pSKAPVELSeOf 1] NensoRke! 038 Agr e !

Further, as shown in Fig. 10, inside the socket groove socket 50

are argaggedoneaket rheehbaal SeRl. Mp,sOpkel +ikaifnahs 88 aje qlgalrically
rned at tne

connected with the board termnals 12 f ottom end 6¥N%he

menor y; ADet &g 19niH EH@mSE%Eepd@iEthﬂﬁgb ahd r s 1g 1psgrled inside

the socket groove 51. The socket term hals 58 are connecte t%roug t he

pos" st 2 1900k Logehaso.B0 e WAL g hoshte0fy comma.ies
terminals 12 of a memory module 10 held by the insert 30 is
positioned with respect to the test socket 50.

As shown in Fig. 6, a test tray 20 holding inserts 30 is
placed on a tray conveying base 44 and can be conveyed in for
example the X-axial direction. The tray conveying base 44 is
elastically held with respect to a test head base 48 holding tﬁe
sockets 50 by for example a spring 46 (or ;pressure cylinder) or
other means. As a result_, the tray conveying base 44 is given a
spring force in a direction in which the test tray 20 moves away
from the sockets 50 above the test head base 48.

The structural relationship between a test tray 20 and’
test head TH in the measurer 102 is as follows:

First, as shown in Fig. 9, a plurality of sockets 50 are
arranged along the X-axial direction on the test head base 48
through a common test board 64 and individual test boards 66.
The number of sockets 50 shown in Fig. 9 arranged is preferably
a whole fraction of the number of inserts 30 held by the test
tray 20 shown in Fig. 7. Further, the pitch of arrangement of
the sockets 50 shown in Fig. 9 in the X-axial direction is

preferably a whole multiple of the pitch of arrangement of the



tester TS. The test results can be read for each nmenory nodule 10.

Further, in the present enbodiment, as shown in Fig. 10, 5 Fedhiampaprop42004 32
t he socket groove 51 is provided at its bottomwi th a pad 60 for receiving
the bottomend of a nodule 10 and a return spring 62 for inparting a
spring force for pushing the pad 60 upward. Therefore, the bottomend of a
menory nodule 10 is pushed upward fromthe socket groove 51 in the state
with no external force acting on the nenory nodule 10. As shown in Fig. 6,
above the test tray 20 held on the gpnveying base 44 is arranged a Z-axi al
drive unit 70 for nmaking the board pushers 76 nove in the vertical
direction (Z-direction). The Z-axial drive unit 70 has a commobn drive

plate Tiserd Y RhoRhake Fdq. aNdhahdl RARLA] eg: i iy, hol ding  the board

pushers 76. At the bottom surface of eac oard pusher ‘76 is forned a

pushi ng surfager7lekafpid Nalhyn Pushi nasdNe top end.af 5@ mpapry, mpdul e 10.
At the positions of the two ends of the pushing surface In the Y-axial

di rectipramdey | 4f aldy ; i : RLOj eCLi.pNn Od £CLi downwar d
fromthe Sg{tonlsur ace_ofxgﬁgﬁg g%&%%tégéhe§?§%9 %ﬁgggég,éfh%ﬁ%ﬁﬁcﬁ?
proj ecki@nso7%can be 15N%ekt 6 rhALOqt B ixNSi4s, of '%Q??Q@?%ﬁ%ﬁf the

insert 30. At the inside of the guide projections ne bl
the pitch of arrangement of the sockets 50 shown in Fig. ¢ in
the X-axial direction is made double the pitch of arrangement of
the inserts 30 shown in Fig. 7 in the X-axial direction. By
arranging sockets 50 in such numbers and at such pitches, it is
possible as shown next to test all of the memory modules 10 held
by a test tray 20 divided into several batches {for example,
two}.
That is, first, the board terminals.lz of the odd number
(or even number)’ memory modules 10 in the X-axial direction out
of the memory modules 10 held by the inserts 30 of the test tray
20 shown in Fig. 7 are inserted into the socket grooves 51 of
the sockets 50 shown in Fig. 9 for testing the modules
simultaneously. Next, the test tray 20 shown in Fig. 7 is made
to move along the X-axial direction by exactly the same interval
as the pitch of arrangement of the inserts 30 in the X-axial
direction, then the board terminals 12 of the even number (or
odd number} memory modules 10 along the X-axial direction are
inserted into ' the socket grooves 51 of the sockets 50 for
testing the modules simuitaneously. In this way, it is possible

to test all of the memory modules 10 held by the test tray 20.

As shown in Fig. 9, each of the sockets 50 has a socket



gui de groove 77 into which the two top side ends of a nenory nodule 10 are
inserted for correcting the inclination of the nodule 105iFebhley 2oert 30
At the bottom end of the guide groove 77 is forned a taper 75. The two top
side ends of a nenory nodule 10 can be easily inserted into the guide
groove 77 5 February 2004 33 as a result. At the bottom surface of the two
ends in the Y-axial direction of a holding plate 78 holding a board pusher
7 are provided positioning pins 80. The positioning pins 80 are inserted
into the upper positioning holes 40 .0f an insert 30 for positioning the
board pusher 76 and the nmenory nodule 10 when the holding plate 78 noves
downward in the Z-axial direction. A plurality of board pushers 76 and

hol di I d t he X-axial di t t I
and | NobeT o 2 co“?eidisp‘a‘néf"ﬂéet%oa%’ﬁ&gp. eﬁvs?xéfrfﬂ'goéﬁén‘fg%fa& Hefoket s 5o

ends. S5opteRar e, Sopegl SEnran: Phaen B84 73%%@69%? e

> d to.the, | the i ndivi dual
' ve 3 arar < & PRRRU AR R e v°§f p%’fés 518655 3ret Ropigasin the

X- axi cti t vals an unbers caorrespondi n to t.he pitch
of ar?&h%@h&ht oft?Reogog etsas%oggrxg ?X°g§ealc&FF3§??5%n he i vi dual

glr Iu:‘lglsi%lc%t &> bod)}ar 83 @J aCathm/eaé)l X Isoc’i(h% gu:L I al éjl ';fgl(::;[né w:.t?ll de the
elongated through hole 54 in the Y-axial direction. Between the
two ends of the socket body 53 in the Y-axial direction and
the ébcket guide 52 are formed relief grooves 55 corresponding
to the two ends of the through hole 54. As shown in Fig. 6, the
bosses 35 formed at the lower ends of the end walls 33a and 33b
of an insert 30 enter into these relief grooves 55. The board
terminals 12 of the memory module 10 with i£s two side ends held
by the hol&ing grooves 36 of the bosses 35 can be inserted well
into the socket groove 51 of the socket 50 as a result.

Further, as shown in Fig. 10, inside the socket groove
51 of a socket 50 are arranged socket terminals 58. The socket
terminals 58 are electrically connected with the board terminals
12 formed at the bottom end of the memory module 10 in the state
with the board terminals 12 inserted inside the socket groove
51. The socket terminals 58 are connected through the internal
wiring of the base 68, individual test board 66, common test
board 64, and test head base 58 to the test head TH and the
tester TS. The test results can be read for each memory module

10.

Further, in the present embodiment, as shown in Fig. 10,



hol di ng grooves 86 fornmed along the X-axial direction in the wupper surface
of a single matching plate 74. The inside walls of the hgk@bﬂgggzmpyes 86
are fornmed into tapers. The board pushers 76 are held suspended with -
respect to the matching plate 74 through the holding plates 78, suspension
rods 82, and individual drive plates 84. In that state, the individual
drive plates 84 are held positioned with respect to the holding 5 February
2004 34 grooves 86. The matching plate 74 and the common drive plate 72 are
l'i nked by a |inkage block 92 as showkin Fig. 12A to Fig. 12G  These can ...
move in the Z-axial direction while maintaining the sane interval between
them Note that the illustration of the drive mechanismfor making the
mat chi hepkatkee?dganebec oz pdbirv@ed| &t ei R horddie witaxihabadi s@Cfdon
(pressure cylinder or notor actuator etc.) is omtted. As shown in Fig. 6,
a pairrefetvim@ctheybohtenseBB af ea mbhatdhedot andhe betupem sprimgesdf the
common drive plate 72 in the Y--axial direction corresponding to the top
part oforheimpendiivigdual sgriug goates 4 JhenhDont ane @eld neler apds8rar e
provi ded with pushing pads 90 able to be driven in the Z-axial direction.
As explraeneflota} ethe ilotitorpessi bEeat nepush wdduld ndi iisdyalshdai vpwRtat es 84
floating up fromthe matching plate 74 downward at predeterm ned tim ngs.
from the socket groove 51 in the state with no external force

acting on the memory module 10.

As shown in Fig. 6, above the test tray 20 held on the
conveying base 44 is arranged a 2-axial drive unit 70 for making
the board pushers 76 move in £he vertical direction
(Z-direction). The Z-axial drive unit 70 has a common drive
plate 72, matching plate 74, and holding plates 78 for holding
the board pushers.76.

At the bottom surface of each board pusher 76 is formed
a pushing surface 71 for finally pushing the top end of a memory
module 10. At the positions of the two endé of the pushing
surface 71 in the Y-axial direction are integrally formed guide
projections 73 projecting downward from the bottom surface of
the board pusher 76. Further, the guide projections 73 can be
inserted into the inside of the space 34 of the insert 30.

At the inside of the guide projections 73 is formed a
guide groove 77 into which the two top side ends of a memory
module 10 are inserted for correcting the inclination of the
module 10 in the insert 30. At the bottom end of the guide
groove 77 is formed a taper 75. The two top side ends of a

memory module 10 can be easily inserted into the guide groove 77



Unl oader Section 400 The unl oader section 400 is also provided with an XY
conveyor 403 of the sanme structure as the XY conveyor 3035 Aabarrgdolsat t he
| oader section 300. This XY conveyor 403 is also provided with a Y-axi al
rail 401, an X--axial rail 402 able to nove in the +Y-axial direction
between the storing tray 204 and test tray 20 along the Y-axial rail 401,
and a novabl e head 404 able-to nove in the +X-axial direction along the
X-axial rail 402. The novable head 404 has attached to it a nmenory nodul e
5 February 2004 35 gri ppi ng nmechani se8500 shown in Fig. 5 facing downward.
The, XY conveyor 403 reloads the tested nmenory nodules 10 fromthe test
tray 20 carried to the unl oader section 400 to a storing tray 204.

Furt heras heeanlvbader section 400 has opened in it a pair of w ndows 406a
and 406b arranged so that storing trays 204 carried to the unl oader

section 400 cahtapheoasdttdiensdrfame bet ovhe Atwal rardy expkacngdaxkghow t he
w ndows 406a and 406b are provided setting plates 210, 210 for elevating

the stotimegtiray®f 204hoketmy phese descendifar layimghist Ophsiet r ay 204

becomng full after being | caded with tested nmenory nodul es 10 and

t r ansf @roviglddll lposiaysn204 tpinde soransher @yntA@@inhot gihhatgon thet he

handl er 1 of the present enbodi nent, even if there are a maxi num of for

exanpl ernsiegiiedt ipes ehe upper positioning holes 40 of an insert 30 for
positioning the board pusher 76 and the memory module 10 when
the holding plate 78 moves downward in the %-axial direction.

A plurality of board pushers 76 and holding plates 78 are
arranged along the X-axial direction at intervals and in numbers
corresponding to the pitch of arrangement of the sockets 50 in
the X-axial direction. The holding plates 78 are secured to the
lower ends of a plurality of suspension roas 82. The upper ends
of the suspension rods 82 are secured to the lower surfaces of
the individual drive plates 84. The individual drive plates 84
are also arranged in the X-axial direction at intervals and in
numbers corresponding to the pitch of arrangement of the sockets
50 in the X-axial direction. The individual drive plates 84 are
placed movably in the Z-axial direction inside the plurality of
holding grooves 86 formed along the X-axial direction in the
upper surface of a single matching plate 74. The inside walls of
the holding grooves 86 are formed into tapers. The board pushers
76 are held suspended with respect to the matching plate 74
through +the holding plates 78, suspension rods 82, and

individual drive plates 84. In that state, the individual drive

plates 84 are held positioned with respect +to the holding



sortable categories, it is only possible to arrange a maxi numof two
storing trays 204 at the wi ndows 406a and 406b of the unlsqa@fiargg6dd on
400. Therefore, there is a limt of two categories which nodules can be
sorted intoin real time. In general, good nodules are sorted into the
three categories of high speed response devices, nedium speed response
devices, and |ow speed response devices. These plus defective nodul es
gives four categories, which are sufficient. However, sonetines _
categories arise not belonging to thgse such as when the test results are
unclear and retesting is required. Wien nenory nodul es 10 ari se which would
be cl assified 5 February 2004 36 into a category other than the categories

aIIoca%gg 19 t two storing trays 204 arranged at the wi ndows 406a and
406b o % nl oader section 400, one storing tray 204 is returned from

the unl oader ﬁﬁgﬂﬁ&{béggqngaa @efit @eq{%pq%ﬂﬁgn hgibgspgggge? a, storing

tray 204 for storing t nory nod r|S|ng ca?egory

i's tra@§5eé&egyt%hqﬁﬁkgggo%gggksgﬁthgn §§§ nS9n igtoég%e ofkggrtlgery

nodul es 10 switc storing trays in t ng- work,

howev el ok Be 301 tldifl Wk K (as ZL8.beyl ra%%eeg&edwgmn ibbaio LAl eLig and

the problemarises of a reduction int rou ere ore, I'n the

ha“d|e%a%eOEJ&Q&vQﬁe%%ﬁweéﬁﬂ¥%gdnﬂﬁoté*E%QJGEhQGEEEQQtﬁﬁﬁhdé Hf oyhded

bet ween the tes

drive mechanism for making the matching plate 74 and common
drive plate 72 in the 2Z-axial direction (pressure cylinder or
motor actuator etc.) is omitted.

As shown in Fig. 6, a pair of contact cylinders 88 are
attached to the bottom surface of the common drive plate 72 in
the Y-axial direction corresponding to the top part of the
individual drive plates 84. The contaet cylinders 88 are
provided with pushing pads 90 able to be driven in the Z-axial.
direction. As explained later, it is possible to push the
individual drive plates 84 floating up from the matching plate
74 downward at predetermined timings.

Unloader Section 400

The unloader section 400 is also provided with an XY
conveyor 403 of the same structure as the XY conveycr 303
provided at the loader section 300. This XY conveyor 403 is also
provided with a Y-axial rail 401, an X-axial rail 402 able to
move in the +Y¥-axial direction between the storing tray 204 and
test tray 20 along the Y-axial rail 401, and a movable head 404
able to move in the +X-axial direction along the X-axial rail

402. The movable head 404 has attached to it a memory module



trays 20 and wi ndows 406a and 406b of the unl oader section 400,

buffer section 405 for each nenory s®dule 10. Further, between the sorting
wor k or when the buffer section 405 has becone full, a storing tray 204 of

and t hat
buf fer section 405 is made to tenporarily keep the menorg FeBaishesodd0 of an
only rarely arising category. For exanple, the buffer 405 is given the .
capacity to store 30 to 50 or so nenory nodul es 10. Further, a menory :
device for storing the categories of the nmenory nodules 10 stored in the
storage positions of the buffer section 405 is provided and stores the
categories and positions of the nenory nodules 10 tenporarily kept at the

a category to which the menory nodul es 10 kept at the buffer section 405

bel onggisppahd efetRafi{OM tbE §5@<9rlse£n299%an§ Fhe: ARdubesw A L. Smbebgpary

2004 37 stored in the storing tray 204

t this tifmme, in sone cases the

Menor ycopdey6s 103t eapesas i Lie kepdtat ﬂéﬁ%ﬁufﬁo%légctlbO@réIQfSthSXI;SQQ over

several categories. At such a tine, it is Sufficient to call up a

pl ural teyyobostedned ray stRd4ualo NG tédmL i th W ndows, 408
t he unl oader section 400 when calling up the storing trays 20

@P

operatpoa.will be explained. First, referring to Fig. 11A to Flg.

explanation wll be given starting fromthe operation of the nenory nodul e

406b of
Next, the
11E, an

stocker 200. Ipuirgr 1ihet @nfiblded Iducdit ARG bk 0Pp e S iRTa pair

of windows 406a and 406b arranged so that storing trays

204

carried to the unloader sec¢tion 400 can approach them from

below. As already explained, below the windows 406a and 406b are

provided setting plates 210, 210 for elevating the storing trays

204. Here, these descend carrying storing trays 204 becoming

full after being loaded with tested memory modules 10

transfer the full trays 204 tc the transfer arm 208.

and

Note that with the handler 1 of the present embodiment,

even 1if there are a maximum of for example eight +types of

sortable categories, it is only possible to arrange a maximum of

two storing trays 204 at the windows 406a and 406b of the

unloader section 400. Therefore, there is a 1limit of two

categories which modules can be sorted into in real time.

In

general, good modules are sorted into the three categories of

high speed response devices, medium speed response devices,

and

low speed response devices. These plus defective modules gives

four categories, which are sufficient. However, sometimes

categories arise not belonging to these such as when the test

results are unclear and retesting is required.

When memory modules 10 arise which would be classified



supply trays 202 filled with pre-tested nmenory nodules 10 in all eof the
stages of the tray nmagazine 212 and setting this in the |5dtenarg2004 on 300
of the handler 1 and the operation of transferring storing trays 204 ,
becomng full with tested nmenory nodules 10 at the unl oader section 400 of
the handler | to the tray magazine 214 will be explai ned continuously. For
exanple, if taking out a supply tray 202 fromthe topnost stage of the
tray magazi ne 212, as shown in Fig. 11A, the elevator 206 is made to nove
to a position of the height of the ¥opnost stage of the tray nagazi ne 212,
then the fluid pressure cylinder 206a shown in Fig. 4B is used to push out
the supply tray 202 of the topnost stage of the tray magazine 212 to the
el evatiort@08. cAFouprly t dtlker | hizan t hiee t catsferiear P dtednade tHeo tvve
directly above the el evator 206. Next, the elevator carrying the supply
tray 2001gdoeys RO ilerned@ey B8 the riigelaws o (fesidrnidonmdar df artsfer with
the transfer arm 208 and the hook nechani sm 208b of the transfer arm 208
i s cl osetbatemsseatdomi A00up caed sitolrdnghersvppby tisayeR02uedruftdrerthd he
transfer arm 208 is nade to nove to the target position, that is, the
bot t omipbradent sdwrtiwmnudéf0seot ithe 3hckBef G1E) t And, niventst ,plidve, setting
plate 210 of the | oader section 300 is nmade to descend to the lower limt
posi t i owerid ststmt204 stehovroiimarite teBoremeduheneleroft hee newly
arising category is transferred to the unloader section 400 so

as to store the memory modules 10.

If switching storing trays 204 in the middle of sorting
work, however, the sorting work has to be interrupted during
that interval and the problem arises of a reduction in the
throughput. Therefore, in the handler 1 of the present
embodiment, a buffer section 405 is proviaed between the test
trays 20 and windows 406a and 406b of the unloader section 400,
and that buffer section 405 is made to temporarily keep the
memory modules 10 of an only rareiy arising category.

For example, the buffer 405 is given the capacity to
store 30 to 50 or so memory modules 10. Further, a memory device
for storing the categories of the memory modules 10 stored in
the storage positions of the buffer section 405 is provided and
stores the categories and positions of the memory modules 10
temporarily kept at the buffer section 405 for each memory
module 10. Further, between the sorting work or when the buffer
section 405 has become full, a storing tray 204 of a category to
which the memory moduleé 10 kept at the buffer section 405

belong is called up from the stocker 200 and the modules are



setting plate 210 is made to rise slightly (or when the transfer .arm 208
i's given an addi'tional function of elevation in the +Z-axirghr@hy Rl ON,

the transfer arm 208 side is made to descend slightly) and the "hook
mechani sm 208b of the transfer arm 208 is opened to transfer the supply
tray 202 on to the setting plate 210. The transfer arm 208 is then made to
retract fromthat position, then, as shown in Fig. 11C the setting plate
210 is made to rise to the upper limt position and the supply tray 202

is set at the | oader section 300. vv%p t he above, the operation for
setting a supply tray 202 filled with the pre-test nmenory nodules 10 at
thé | oader section 300 is conpleted. In Fig. 11C, the transfer arm 208

whi ch pad been, posi LLOna, al, Lhe fiot bom gk ot ey Loader (saet L o0, 300, roves to

reg ¥ Sect’i on to reteive orlng tray
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supply ray t'ranstér arm
up the storing trays 204.

Next, the operation will be explained.

First, referring to Fig. 1ll1A to Fig. 11E, an explanation
will be given starting from the operation of the memory module
stocker 200. In Fig. 11A to Fig. 11E, the operation of storing
supply trays 202 filled with pre-tested memory modules 10 in all
of the stages of the tray magazine 212 and setting this in the
loader section 300 of the handler 1 and the operation of
transferring storing trays 204 becoming full with tested memory
modules 10 at the unloader section 400 of the handler 1 to the
tray magazine 214 will be explained continuously.

For example, if taking out a supply tray 202 from the
topmost stage of the +tray magazine 212, as shown in Fig. 11A,
the elevator 206 is made to move to a position of the height of
the topmost stage of the tray magazine 212, then the fluid
pressure cylinder 206a shown in Fig. 4B is used to push out the
supply tray 202 of the topmost stage of the tray magazine 212 to
the elevator 206. Around this time, the transfer arm 208 is made
to move directly above the elevator 206.

Next, the elevator carrying the supply tray 202 is made



Next, as shown in Fig. 11D, the transfer arm 208 is nade to nove to above

the el evator 206 standing by at the el evated position. TBggryahgodao0k
mechani sm 208b of the transfer arm 208 is opened to transfer the storing
tray 204 to the elevator 206. Further, as shown in Fig. 11E, the el evator
206 is made to descend to a predeterm ned enpty stage of the tray magazi ne
214 (in this exanple, the third stage fromthe top), then the fluid
pressure cylinder 206b shown in Fig. 4B is used to pull the storing tray
204 into the tray magazi ne 214. Wthshe above, the operation for
transferring a storing tray 204 filled with the tested nenory nodules 10
frdmthe unl oader section 400 to the tray magazine 214 is conpleted. In

this vay ibaushng pBE; LIgY LLANSRAILRE Qlch Nend!EsalleoroBRAULARNLYq S NCe
fo elevate t i

there i's N0 nee e tray nmamgazines 212 and 214 thensel ves,

there i N ageqlaaREOK dBasPage.fOrrdiiereal QR 1208 QReLabien shoxe the

tray nagazi nes a erefore, the testing apparatus itself can be

made sngl | er. i t hei.ght. di tien. At tha h i-ng
sequencq% oqgct]ér }fsa%%doﬁ% Qz%&%&%eyb%faaﬁi j2(%8'4 40 1fi't :)thtlgi 3.113%%%%3 no
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i nvention, since the elevator 206 1s structured to enable access to any of
the tr%%ﬁtc%p%mﬁQdo%oéhgtQgggeﬁtséé%adﬁab%oqfBEE@¥en§H§§iﬁ3¥%ﬁ%5%,aQﬂe214’ it
setting plate 210 of the loader section 300 is made to descend

to the lower limit position.

This state is shown in Fig. 11B. Here, however, the
setting plate 210 is made to rise slightly (or when the transfer
arm 208 is given an additional function of elevation in the
+Z%-axial direction, the transfer arm 208 side is made to descend
slightly) and the hook mechanism 208b of thé transfer arm 208 is
opened to transfer the supply tray 202 on to the setting plate
210. The transfer arm 208 is then made to retract from that
position, then, as shown in Fig. 11C, the setting plate 210 is
made to rise to the upper limit position and the supply tray 202
is set at the loader section 300. With the above, the operation
for setting a supply tray 202 filled with the pre-test memory
modules 10 at the loader section 300 is completed.

In Fig. 11C, the transfer arm 208 which had been
positioned at the bottom of the loader section 300 moves to the
right side of the unloader section 400 to receive the storing
tray 204 filled with the tested memory modules 10. Before this
movement, the setting plate 210 at the right side of the

unloader section 400 is made to descend to the lower limit



i-s possible to take out and insert any of the trays 202 and 204 hetween
the | oader section 300 and unl oader section 400 and the 5rayrydRoARgnes 212
and 214. For exanple, when the supply tray 202 and the storing ‘tray 204
are the sane trays, a supply tray 202 filled with the nenory nodules 10 is
transferred to the | oader section 300 by the routine shown in Fig. 11A to
Fig. 11C, then when the supply tray 202 of the | oader section 300 becones
enpty, it can be directly or indirectly transferred by the transfer arm
208 to the unloader section 400 and;gised as a storing tray 204. Further, a
storing tray becomng full with nenory nodules 10 at the unl oader section
400 is usually stored in the tray nmgazine 214, but by using enpty stages
of the . fRgazi 2, gyt i p bl e flexi deal w
increa%%é§¥ﬁg?ﬁe kﬁ%ﬁg%%’oﬁﬁ%ﬁtgag%?gg.%ﬁﬁg% i%?eiflghéﬁgﬁbpﬁg f*%%% 202
and th | PO LLaYfiean2Q4ear [ pendentd v n_th of
supplyg%gggéifs( i, the nuﬁbéﬁxg%%gfoggﬁb trays iglﬁgﬁa%g ?ﬁgyﬂ%ﬁ%g? of
cat egog) iS. N, ¢C i eratlon,i t i un S are at
et E{éﬁ%&b orf]u%waleguﬁ aperalid ong §:§ 1 ggfé%igicﬁq L8SS e LOSES

er of storing trays naking conmmoh use of

these L13Y5,802; 800; 20fhqd te PRERATRAGOSTEORUALY 4004 HE RARSHBLRALPsReEr Form
{h' n=B+1.

the storing operafion continuously even

208b of the transfer arm 208 is closed to receive and hold the

supply tray 204 at the transfer arm 208.

Next, as shown in Fig. 11D, the transfer arm 208 is made
to move to above the elevator 206 standing by at the elevated
position. There, the hook mechanism 208b of the transfer arm 208
is opened to transfer the storing tray 204 to the elevator 206.
Further, as shown in Fig. 11E, the elevator 206 is made to
descend to a predetermined empty stage of the tray magazine 214
(in this example, the third stage from the top), then the fluid
pressure cylinder 206b shown in Fig. 4B is used to pull the
storing tray 204 into the tray magazine 214. With the above, the
operation for transferring a storing tray 204 filled with the
tested memory modules 10 from the unloader section 400 to the
tray magazine 214 is completed.

In this way, if using the tray transporter of the present
embodiment, since there is no need to elevate the tray magazines
212 and 214 themselves, there is no need to provide space for
the elevation operation above the tray magazines 212 and 214.
Therefore, the testing apparatus itself can be made smaller in
at least the height direction.

Note that the handling sequence of trays shown in Fig.



Next, the pre-test nmenory nodules 10 filled on a supply tray 202 set at
the wi ndow 306 of the | oader section 300 from the above Sd#wbruarydoid e
stocker 200 are transferred to a test tray 20 for menory nodul es by the XY
conveyor 303 shown in Fig. 1A and Fig. 1B, then are conveyed into the
chanber 100 in the state |loaded on the test tray 20. In the chanber 100,
the menory nodules 10 are heated or cooled to the tenperature for testing
(hi gh tenperature or Iom/tenperature) at the soak chanber 101 and pushed
to the test head at the measurer 102%* This pushing to the test head is
performed in the state carried on the test tray 20. Several nenory nodul es
20 are inultaneousIX pushed. The operation at the neasurer 102 wll be

expl ai hgﬁ i% Gt¥ai 1% thf rePelOrEe thorF gue 12RaMBlE 9f 1@ Presentt he
test tray 20 _on which several nenory nodules, 10 shown in Fig. 7 are held
is, as"E%Sﬂﬁloﬁ‘ ‘Fi §°CBTIEBAvelRd HYE tHFESTHy dONEEFiRg basénde tohe
p05|t|0ﬂ above he sockets 50 secured on the test head base 8 from anot her
positi B e5ﬁ80¥s @tb%p%?F%ﬁEH%QQNﬁﬁjQM%H%eré§ﬁéé§ te B §6ckbestBays Next,
the Z- 2 riye unit 70 is nade to descend in the Z-axial direction from
the po P% BRAshBwnSTores ¢t £h& pairnef pway itnesrziemn 213 Rng. 212B. iThis
bei ng done, hg ositioning pins 80 forned at the bottom surface of the
holdlnbsppﬁﬁﬁé #@ EQhe i i 3pd 6ivefdr anasiofe thise tapper 2pdskefioddhg hol es

40 5 ngruar 2004_42
etweell the loader section 300 and unloader section 400 and the

tray magazines 212 and 214.

For example, when the supply tray 202 and the storing
tray 204 are the same trays, a supply tray 202 filled with the
memory modules 10 is transferred to the loader section 300 by
the routine shown in Fig. 1l1A to Fig. 11C, then when the supply
tray 202 of the 1loader section 300 becoﬁes empty, it can be
directly or indirectly transferred by the transfer arm'208 to
the unloader section 400 énd used as a storing tray 204.

Further, a storing tray becoming full with memory modules
10 at the unloader section 400 is usually stored in the tray
magazine 214, but by using empty stages of the tray magazine
212, it is also possible to flexibly deal with increases in the
number of categories.

That is, if the supply trays 202 and the storing trays
204 are used independently, when the number of supply trays is
A, the number of storing +trays is B, and the number of
categories is n, continucus operation is not possible unless
there are at least B=A+(n-1) number of storing trays 204, but by

making common use of these trays 202 and 204, it becomes



formed at the inserts 30 of the test tray 20 for positioning of the board
pushers 78 and the nenory nodules 10 held at the i nsert s 53¥sbruary 2004

Si mul t aneousl y, the guide projections 73 of the board pushers 76 enter
into the spaces 34 of the inserts 30, the two upper side ends of the
menory nodul es 10 are pushed into the guide grooves 77, the inclinations
of the nmenory nodules 10 held inside the inserts 30 are corrected, and the
menory nodules 10 are held substantially vertical with respect to the
pushing surfaces 71 of the board pugshers 76. At this tinme, the hol ding
plates 78 of the board pushers 76 shown in Fig. 6 abut against the top
surfaces of the inserts 30 and push the inserts 30 downward together with

the trapsgdbleAtot hésfqai rtheofstiorig bperpusdt nebsuiifiRreIy7&veh {he, board
pushers shown in Fig. 6 do not conpletely contact the top ends of the
menor y nrBdtll es 10. Next, as shown in Fig. 12C, if the drive unit 70 is nmade
to descend further along the Z-axial direction, the bottomend of the

| i nkage bl ock @@x@butise aged fsistt herioep eddudést he traYedCOAVEYLAGpDASE 44.
The interval between the matching plate 74 and the conmon drive plate 72
in thetZagxi2f2 digtecit otheloesndwé 3chasgethSi needbhesbesioh r 850 20 ks hel d
wWth respect to the -conveying base 44, the board pushers 76 contacting the
top swheacE®vwE mdmiynserdis «30stadckelr f200d Std ghthys tmard ¢&l at L¥ge to the

mat ching plate 74 along with the individual drive plates

tray 20 for memory modules by the XY conveyor 303 shown in Fig.
12 and Fig. 1B, then are conveyed into the chamber 100 in the
state loaded on the test tray 20. In the chamber 100, the memory
modules 10 are heated or cooled to the temperature for testing
{high temperature or low temperature) at the soak chamber 101
and pushed to the test head at the measurer 102. This pushing to
the test head is performed in the state carfied on the test tray
20. several memory modules 20 are simultaneously pushed.

The operation at the measurer 102 will be explained in
detail with reference to Fig. 12A to Fig. 12G.

First, the test tray 20 on which several memory modules
10 shown in Fig. 7 are held is, as shown in Fig. 6, conveyed by
the tray conveying base 44 to a position above the sockets 50
secured on the test head base 8 from another position and is
stopped positioned with respect to the sockets 50.

Next, the Z-axial drive unit 70 is made to descend in the
Z-axial direction from the position shown in Fig. 12A to the
position shown in Fig. 12B. This being done, the positioning
pins 80 formed at the bottom surface of the holding plates 78

shown in Fig. 6 enter inside the upper positioning holes 40



5 February 2004 43 84. At this time as well, however, the pushing surfaces
71 of the board pushers 76 shown in Fig. 6 do not conpl ebsHeprippb@sd the
upper ends of the nenory nodules 10 held in the inserts 30. Next, as shown
in Fig. 12D, if the drive unit 70 is further nade to descend along the
Z-axial direction, the |linkage block 92 pushes the tray conveying base 44
down against the force of the springs 46 showmn in Fig. 6. As a result, the
test tray 20 held at the tray conveying base 44 is pushed down along the
Z-axial direction, the | ower ends of42t he bosses 35 of the inserts 30 shown
in Fig. 6 enter into the relief grooves 55 of the sockets 50, and the

| ower ends of the menory nodul es 10 contact the sockets 50.

Si mul taneweus|at tie jposittisodiongfpithe Testotrhpe2sotket Sodlk iHiek ioFt 0 the

| ower positioning holes 41 of the inserts 30 for positioning of the

i nser tishe30banddt i steeket 38 S@ndAscishomendty Fingdul@E, 10f Hdiel detvenenit 70
is made to- descend further along the Z-axial direction, the bottom ends of
t he metmgertwdi.es 10 shown in Fig. 10 start to enter the socket grooves
of the sockets 50. Due to the repulsive force of the socket term-nals 58,

only the nmenorjmmdahesudly st @peatquikiet ppoEctions Timtof S thehebdandry
nodul es 10 remain stationary wwth respect to downward novenent of the

i nsertpusfeand7 6 henteayih tis® apeceyishedobatcke upvwsrts et intad yewand as a
result the upper _
upper side ends of the memory modules 10 are pushed into the
guide grooves 77, the inclinations of the memory modules 10 held
inside the inserts 30 are corrected, and the memory modules 10
are held substantially vertical with zrespect to +the pushing
surfaces 71 of the board pushers 76.

At this time, the holding plates 78 of the board pushers
76 shown in Fig. 6 abut against the top suffaces of the inserts
30 and push the inserts 30 downward together with the tfay 20.
At this point of time,‘the pushing surfaces 71 of the board
pushers shown in Fig. 6 do not completely contact the top ends
of the memory modules 10.

Next, as shown in Fig. 12C, if the drive unit 70 is made
to descend further along the Z-axial direction, the bottom end
of the linkage block 92 abuts against the top end of the tray
conveying base 44. The interval between the matching plate 74
énd the common drive plate 72 in the Z-axial direction does not
change. Since the test tray 20 is held with respect to the
conveying base 44, the board pushers 76 contacting the top
surfaces of the inserts 30 are lifted slightly upward relative

to the matching plate 74 along with the individual drive plates



ends of the nenory nodul es contact the pushing surfaces 71 shown in Fig.

6. The tray 20 including the inserts 30 without the 5 FebsuRebyuarpdos4
menory nodul es 74, the conveying base 44, matching plate 74, and conmon
drive plate 72 continue to descend. By attaching springs or other spring
mechani sns at any positions of the sockets 50 shown in Fig. 6, however, it
is possible to make the inserts 30 stop tenporarily in descendi ng novenent
along with the nmenory nodules 10. As shown in Fig. 12F, if the drive unit
70 is made to further descend, the 43 nkage bl ock 44 strikes the nmechanical.
stopper 94 provided on the test head base 48 and the descending novenent =
of the drive unit 70 is stopped. Note that when the drive unit 70 is
driverBdhy Bt nbhos adtmeatasr wetllier Hdvawes, pheswseiayl isnd€acescil ok i S
possi ble. to make the descending novenent stop at an accurate position by
numer itded looatd gpusivethold sisdwrg imerech@ndsahost opppletdlly Nexdtacas shown
in Fig. 12G the contact cylinders 88 shown in Fig. 6 are made to operate
t o pusthalowppetheenpishhhoshe pater§0 raddlpeshbodhabdt be thei imshisds @groi.ve

pl ates 84 which had been floating above the matching plate 74. As a

result, the peshinpsushacesil Kifg.t he2ibpaifl phiehedrsived push dowdst he

menory nodules 10. As shown in Fig. 10, the bottom ends of the nenory

nmodul eSudithepompidet dloy desicendt b@ohgstile Dfatiha sdeketignpovks binkage
block 92 pushes the tray conveying base 44 down against the
force of the springs 46 shown in Fig. 6. As a result, the test
tray 20 held at the tray conveying base 44 is pushed down along
the Z-axial direction, the lower ends of the bosses 35 of the
inserts 30 shown in Fig. 6 enter into the relief grooves 55 of
the sockets 50, and the lower ends of the memory modules 10
contact the sockets 50. Simultaneously,'thé positioning pins 56
of the sockets 50 enter into the lower positioning holes 41 of
the inserts 30 for positioning of the inserts 30 and the sockets
50.

As shown in Fig. 12E, if the drive unit 70 is made to
descend further along the Z-axial direction, the bottom ends of
the memory modules 10 shown in Fig. 10 start to enter the socket
grooves of the sockets 50. Due to the repulsive force of the
socket terminals 58, only the memory modules 10 stop at that
position. That is, the memory modules 10 remain stationary with
respect to downward movement of the inserts 30 and the tray 20,
so are pushed back upward relatively and as a result the upper

ends of the memory modules contact the pushing surfaces 71 shown

in Fig. 6. The tray 20 including the inserts 30 without the



and the board termnals 12 are electrically connected to the socket
termnals. At this tine, the contact cylinders 88 shown BFebh@ry Bodave a
pushdown force sufficient for inserting the nenory nodules 10 inside the
socket grooves 51 of the sockets 50 5 February 2004 45 and are desi gned not
to give an excessive force nore than necessary. The nenory nodul es 10
stri ke the nechanical ends (not shown) provided at the sockets 50 and are
positioned in the height direction. At this tine, the contact cylinders 88
are designed to have a margin in st¥oke, absorb the error in the height -
direction of the nmenory nodules 10 (for exanple, about 0.3 nm, and push
the menory nmodul es 10 downward by a predetermned force. Note that in the
st at e RGHY MP9ilgs TR, thRefoRtry inhdases 430 BpECRan? i et o andt o
tenporarily stop in_ descendi ng novenent along with the nenory nodul es 10,
the (98®@¥Ws BG & PlAtso Puswed iasankar deapeﬁg- WBY hatheckitrsprimegul es 10
by the board pushers 76 shown in Fig. 6 in the state shown in Fig. 12G In
the st ePEhotwnSPRLIRY gMetheEnigRs sAbwANY n PPSGtiens pfie thsosarkessmal s 12
of the nenory nodules 10 are electrically connected with the socket
term nIBEBRES Pt urkdaverof iverdsr PoSEbRGE e§0 102ke ethe ninsetitco B v
tested in the state held in the tray 20.

stop temporarily in descending movement along with the memory

modules 10,

As shown in Fig. 12F, if the drive unit 70 is made to
further descend, the linkage block 44 strikes the mechanical
stopper 94 provided on the test head base 48 and the descending
movement of the drive unit 70 is stopped. Note that when the
drive wunit 70 is driven by a meotor actuator othef than a
pressure cylinder etc., it is possible_td make the descending
movement stop at an accurate position by numerical éontrol
without using the mechanical stopper 94.

Next, as shown in Fig. 12G, the contact cylinders 88
shown in Fig. 6 are made to operate to push down the pushing
pads 90 and push down the individual drive plates 84 which had
been floating above the matching plate 74. As a result, the
pushing surfaces 71 of the board pushers 76 push down the memory
modules 10. As shown in Fig. 10, the bottom ends of the memory
modules 10 completely enter the inside of the socket grooves 51,
and the board terminals 12 are electrically connected to the
socket terminals. At this time, the contact cylinders 88 shown
in Fig. 6 have a pushdown force sufficient for inserting the

memory modules 10 inside the socket grooves 51 of the sockets 50



After the end of the testing, the pushing force by the contact cylinders
88 shown. in Fig. 6 is released and the drive .unit 70 ig FapHesdy spyard. As
a result, the tray conveying base 44 holding the tray 20 tries to return to
its original tray conveyance height due to the return nechanismof the
springs 46 or pressure cylinders. Further, due to the spring force of the
5 February 2004 46 return springs 62 attached to the bottons of the socket
grooves 51 of the sockets 50 shown in Fig. 10, the bottom ends of the
menory nodul es 10 are pulled up fromdhe socket grooves 51. Note that in
the present invention, as the sockets, it is possible to wuse not only
sockets having a self-pullout force of return springs 62 etc. shown in

Fig. llndbuireal gessgaket sioM t Bonagiwel Enpudtadssifver ceordd thire cass Since
t he sockets thensel ves have no pullout force, the nenory nodules 10 try to

remai Nnnatesfiery SorteetnenkRly khauetor €9 actikd ifige ydk@netalhengprinas 46 or
pressure cylinders shown in Fig. 6 is designed so that the tray conveying

base 44nshayn providgd &Y stieet edcupes IHo aafdr aeef Gosipubhieng irhecme@nory
nmodul es 10 out fromthe sockets 50 and a force for lifting up the tray 20

to t hehbeygbt dafkettayn. conveydncecinget kae Wddtakhe dylserdess3®s Nete t hat
the force for pulling out the nenory nodules 10 fromthe sockets may be.
obt ai nadsbynedt ashinaget aa tfigrgNSeihS sRoRE, SREKOED FDeSAMNGES in the
height direction of the memory modules 10 (for example, about
0.3 mm), and push the memory modules 10 downward by a
predetermined force.

Note that in the state shown in Fig. 12F, when the
inserts 30 are configured so as to temporarily stop in
descending movement along with the memory modules 10, the
inserts 30 are also pushed downward- aleng with the memory
modules 10 by the board pushers 76 shown in Fig. 6 in the state
shown in Fig. 12G.

In the state shown in Fig. 12G, as shown in Fig. 10, the
board terminals 12 of the memory modules 10 are electrically
connected with the socket terminals 58 and a plurality of memory
modules 10 are simultaneously tested in the state held in the
tray 20.

After the end of the testing, the pushing force by the
contact cylinders 88 shown in Fig. 6 is released and the drive
.unit 70 is moved upward. As a result, the tray conveying base 44
holding the +tray 20 +tries to return to its original tray
conveyance height due to the return mechanism of the springs 46

or pressure cylinders. Further, due to the spring force of the



etc. for creating a force for pulling apart the inserts 30 and the sockets
50 when the inserts 30 and sockets 50 are positioned. By 5ugbR gy boo4
structure, the nmenory nodul es 10 can be inserted into -the sockets 50 and
pul l ed out fromthe sockets 50 w thout the action of an excessive force. .
Further, even in the event the insertion of a nenory nodule 10 into a
socket 50 fails, the contact cylinder 88 shown in Fig. 6 does not try to 5
February 2004 47 push down the nenory nodule 10 by a force nore than the
force for insertion in the socket 30, so there is sel dom danage given to
the menory nodul e 10 and no excessive |oad acts on the tray 20. In a

handl er 1 using such a test tray 20, a plurality of nenory nodules 10 may

be nadetugnnepeingst @ bhabdteed ltohthe bdeiong bl dehen sdwkettegropvgy 20 and

a plurality of nmenory nodules 10 tested sinultaneously at the measurer 102

si de, 550 athethe hsotighputS®f shéren t £st Fhg. | $0t r shendobsbn engeovédthBurt her,

there is no longer a need for performng a pick--and-place operation of

t he nmenemorynoddudss100 ahe pwtlerdialp firooctbeesofket herérwsl €rl.1 Nodr be

sinplified, and the handler as a whole can be nmade smaller in- size,

si npl drhatana lthwepresesbsinvénridrer asi ithet Bechahd) ekt 1iaceestildg tto t he

present enbodi nent, since all or part of the test mechanismis arranged

i nsi dexgehenohandeky Ipckets having a self-pullout force of return
springs 62 etc. shown in Fig. 10, but also sockets with no
self-pullout force.

In this case, since the sockets themselves have no
pullout force, the memory modules 10 try to remain at the
sockets 50. Therefore, a lifting force of the springs 46 or
pressure cylinders shown in Fig. 6 is designed so that the tray
conveying base 44 shown in Fig. 6 is acted upon by a force for
pulling the memory modules 10 out from the sockets 50 and a
force for 1lifting up the tray 20 to the height of tray
conveyance together with the inserts 30. Note that the force for
pulling out +the memory modules 10 from the sockets may be
obtained by attaching to the inserts 30 or sockets 50 springs
etc. for creating a force for pulling apart the inserts 30 and
the sockets 50 when the inserts 30 and sockets 50 are
positioned.

By using this structure, the memory modules 10 can be
inserted into the sockets 50 and pulled out from the sockets 50
without the action of an excessive force. Further, even in the

event the insertion of a memory module 10 into a socket 50

fails, the contact cylinder 88 shown in Fig. 6 does not try to




hol ding the inside of the chanber at a constant high tenperature- or |ow
tenperature, the tenperature precision at the tinme of teStAahguatipR004y
nodul es 10 is inproved and accurate testing becones possible. Note that
the present invention is not limted to just the above enbodi nent. For
exanple, the neans for positioning the menbers are not particularly
limted. Other neans besides positioning pins and positioning holes nay be
adopted. Further, the socket body 52 and the socket body 53 may be nade
integral in structure. 5 February 2004 48 Further, the board pusher 76 is.
not limted to the enbodi ment shown in Fig. 6. In the present invention,

the guide projections 73, guide grooves 77, and tapers 75 are not

necessakhl Mce@Satd ahemdyPusdnhaw ngy j dstotbe pusdi Bgasuth@ceordd is
sufficient. It is preferable however to provide positioning pins 80 as

posi t irgRi NG sRrRSonVABNthBesb8REL NY0 | Ssd | Phshedi Dysdiom ldatlaigaegitee t est
tray 20 is conveyed to the unsoak chanber 103 where the tested nenory

modul g3, Q) cAr@en@iu Mt 1l0 19l osRl i raQBssapenatdr acts Tbhsthe deag for the
pur pose of preventing condensation mainly when applying a |low tenperature.
The tegt tray 20 filled with the nenory nodules 10 returned to room
tenperature is conveyed to the unl oader section

In a handler 1 using such a test tray 20, a plurality of
memory modules 10 may be made to move in the handler 1 while
being held on the test tray 20 and a plurality of memory modules
10 tested simultaneously at the measurer 102 side, so the
throughput of the testing is tremendously improved. Further,
there is no longer a need for performing a pick-and-place
operation of the memory modules 10, the internal structure of
the handler 1 can be simplified, and the héndler as a whqle can
be made smaller in size, simpler, and lower in cost. Further, in
the handler 1 according to the present embodiment, since all or
part of the test mechanism is arranged inside the chamber, by
holding the inside of the chamber at a constant high temperature
or low temperature, the temperature precision at the time of
testing memory modules 10 is improved and accurate testing
becomes possible.

Note that the present invention is not limited to Jjust
the above embodiment. For example, the means for positioning the
members are not particularly limited. Other means besides
positioning pins and positioning holes may be adopted. Further,

the socket body 52 and the socket body 53 may be made integral

in structure.



4.00. Here, the XY conveyor 403 is used to transfer the tested nenory

modul es 10 to storing trays 204. At this time, the menory 5 FEBfliinesock0 are
transferred to storing trays 204 in accordance. wth the test results. In
the exanple shown in Fig. IA for exanple, "passing"” nenory nodules 10 are
transferred to the two storing trays 204, 204 set at the w ndows 406a,

406b of the wunloader section 400, while "failing" or "retesting" nenory
nodul es 10 are successively transferred to the buffer stage 405. Further,
when the buffer stage 405 becones fu#8l, the "failing" use storing tray 204
or "retesting" use storing tray 204 is set at the w ndow 406a or 406b of

the unl oader section 400 and the menory nodul es 10 placed at the buffer
stage 405 ar eFturamsf er rdet Sbéabd uauph20047469 iaccoodi ngntieetlhets aakegori es.
By the above routine, the nmenory nodules 10 are tested and classified by
t he t egtbaddgeintts shtlre pmeddmt. iGnvant iche paygsbetf int&etiomdifhedyuidiegur e 13A
is a schematic plan view of a handl er of another enbodi nent of the present
i nventpmrmjeathides Fi §3, 13Bide sigricarky a7 scheiht itapesact 7onadrai ewt( vi ew
along line B-B). First, the structure of the nmenory nodul e stocker 200 is
di f f errerdesshhdilyi £ssanttiiay . magansher2having $tisti e sppphing raysf2@2 and a
tray nagazine 214 for storing trays 204 are provided, but the first
el evatihg nearsyffhaiens,. the eievapoese2@bAcantioc2@6Br are patovirdevi ded
bet ween these but individually for these.

positioning pins 80 as positioning pins.

When the testing is finished by this routine, the test

tray 20 is conveyed to the unsoak chamber 103 where the tested

memory modules 10 are returned to close to room temperature.

This is done for the purpose of preventing condensation mainly

when applying a low temperature.

The test tray 20 filled with - the memory modules 10

returned to room temperature is conveyed to the unloader section

400. Here, the XY conveyor 403 is used to transfer the tested

memory modules 10 to storing trays 204. At this time, the memory

modules 10 are transferred to storing trays 204 in accordance

with the test results. In the example shown in Fig. 1A, for

example, "passing" memory modules 10 are transferred tec the two

storing trays 204, 204 set at the windows 406a, 406b of the

unloader section 400, while “failing" or “retesting" memory

modules 10 are successively transferred to the buffer stage 405.

Further, when the buffer stage 405 becomes full, the "failing"

use storing tray 204 or "retesting" use storing tray 204 is set

at the window 406a or 406b of the unloader section 400 and the

memory modules 10 placed at the buffer stage 405 are transferred



Further, the setting position of the supply trays 202 to the | oader
section 300 is made just a single location (shown by the 5Hehfleny 200) . |t
is made possible to nanually take out or insert a supply tray 202z at the
adj oining position. The elevator 206A is used to take out fromthe tray
magazi ne 212 a supply tray 202 full with menory nodules 10 and raise the
el evator 206A so as to set it at the wi ndow 306 of the | oader section 300.
When all of the menory nodules 10 finish being transferred to a test tray
20, the elevator 206A is made to dedcend as it is and the now enpty supply
tray 202 is returned to the tray nmagazine 212. The pre-test nenory nodul es
10 are charged into the handler 1 by the above operation. Wile taking out
t he supplopdihyayo2@Befitomatbgoriay. nBgazheeaRd?e orovioinees seley sin@riyng an 5
February 2004 50 enpty tray 202 in the tray nagazine 212, the XY-conveyor
303 ansbdiasls tinayr2Otadyed nthdig liadki Afjed Thereioreestvreaudtush idle tine
arises, the nenory nodules 10 are transferred fromthe manually set supply
tray 202z to rhe pesseit aynvzhtisnngay hiee XMacinveyerdifiBde Fbghds 932t 1S
possible to suppress a fall in the throughput of the handler 1. On the .
ot her iwang, sahehdtel cindaderisecdf oa BAHdlen efiphyotbéor émgodimmnt2®¥ i s set -
at only one window (in the exanple, the right side w ndow 406b), while an
enpty eorphgsémayidddrticn Sethile Fig. 13B is similarly a schematic
sectional view (view along line B-B). First, the structure of
the memory module stocker 200 is different.
That is, a tray magazine 212 for storing supply trays 202
and a tray magazine 214 for storing trays 204 are provided, but
the first elevating means, that is, the elevators 206A and 206B,
are not provided between these but individually for these.
Further, the setting position of the supply trays 202 to the
loader section 300 is made just a single location (shown by the
window 306). It is made possible to manually take out or insert
a supply tray 202z at the adjoining position.
The elevator 206A is used to take out £from the tray
magazine 212 a supply tray 202 full with memory modules 10 and
raise the elevator 206A so as to set it at the window 306 of the
loader section 300. When all of the memory modules 10 £finish
being transferred to a test tray 20, the elevator 206A is made
to descend as it is and the now empty supply tray 202 is
returned tc the tray magaziné 212.
The pre-test memory modules 10 are charged into the

handler 1 by the above operation. While taking out the supply

tray 202 from the tray magazine 212 or conversely storing an



manual |y at a position corresponding to the other w ndow 406a. Further,

near by, one enpty supply tray 202 (202f) is set manual |y sfrabrdaty bocg
menory nodul es and one (202r) is set for retesting nmenory nodul es.

Further, passing nmenory nodules 10 are mainly transferred fromthe test
tray 20 finished being tested and conveyed to the wunloader section 400 to
a storing tray 204 set at the right side w ndow 406b using the XY conveyor
403. When the storing tray 204 becongs full, the elevator 206B is nade to
descend as it is, the tray is stored in the tray nagazine 214, and the
next enpty storing tray 204 is set in the wi ndow 406b. During this

L Tay SR SRS i ”tﬁ”%??ﬂ'laiqsa&ll%eahiz ohbPy ORI F0 W R

merory LRt EY % Wy JP A< ey TRt 43 deiehe egn 5
Ei?é‘éir%m%%% heezlmrr% 9%5%8%5115%?%;7@"%% Ve St B R veniag lana. Al
erest ars SUBLY SRl 2P0g) cTERS R Eléra;sr%‘hé?ﬁahyhg %”%’f?q‘%r'@%%é?tfﬁnbe

of the ﬁMen% t%O%,Of tt Qg Lgsasqule SteoCtslu%r;])r?)e%g %Sfah in the throughput

of the handler 1.

| On the other hand, at the unloader section 400, an empty
storing tray 204 is set at only one window (in the example, the
right side window 406b), whilé an empty storing tray 204z is set
manually at a position corresponding to the other window 406a.
Further, nearby, one empty supply tray 202 (202f) is set
manually for failing memory modules and oﬁe (202r) is set for
retesting memory modules.

Further, passing memory modules 10 are mainly transferred
from the test tray 20 finished being tested and conveyed to the
unloader section 400 to a storing tray 204 set at the right side
window 406b using the XY conveyor 403. When the storing tray 204
becomes full, the elevator 206B is made to descend as it is, the
tray is stored in the tray magazine 214, and the next empty
storing tray 204 is set in the window 406b. During this
interval, the passing memory modules 10 are transferred to the
storing tray 204 set manually at the left side.

The memory modules 10 which fail are transferred to the
manually set left side supply tray 202f, while the memory

modules 10 for retesting are similarly transferred to the right



According to the handler 1 of the present enbodi nent configured as
expl ai ned above, while the throughput is poor, the t r ansB@ebalay 2084 or
setting plate 210 etc. becone unnecessary. It is possible to nake the
testing apparatus snmaller by that amount and reduce the cost. Note that

t he enbodi nent expl ai ned above was given for facilitating the
under st andi ng of the present invention and was not given to linit the
present invention. Therefore, the elenents disclosed in the above

enbodi nent include all nodifications!or equi val ents etc. falling under the
technical scope of the present invention. 5 February 2004 52 CLAIMS 1. A
testing. apparatus for an electronic device board provided with at |east a
st ocke J“figr BRI nGTpY e408<t afPD pése- tBEP 1Y ebFRBRI 20ddvi 22d b3ARds and a
measurer for te Ein% the pre-test el ectronic device boards, (1) the

st ockePefPBFi dBd1wi thHS STUPEYSSUPPAY FRGESI RB2En aRBi P28 rage eplecade

i ndepepdently stored in a vertical direction, a second tra{ magazi ne in

whi ch S¥c8Rd9 r &Fs thed 4HiiGe p SR Frétor8dTi pegoméngi Ealldwisbt ithe, a
first elevating neans provided el evatably between said first tray nmagazi ne
and saﬂﬁmgﬁgoﬁng}%ﬁ dg%ipﬁigﬁﬁfsted is” set at the tray magazine 212

or the right adjoining position of the window 306 of the loader
section 300 as it is.

According to the handler 1 of the present embodiment
configured as explained above, while the throughput is poor, the
transfer arm 208 or setting plate 210 etc. become unnecessary.
It is possible to make the testing apparatus smaller by that
amount and reduce the cost.

Note that the embodiment explained‘above was given for
facilitating the'understanding_of the present invention énd was
not given to limit the present Iinvention. Therefore, the
elements disclosed in the above embodiment include all
modifications or equivalents etc. falling under the technical

scope of the present invention.



transferring said first trays or said second trays between said first tray

magazi ne and said second tray nagazine, a horizontal CoNV SyHeheLaNE 2004
provi ded above said first tray magazi ne, said second tray magazi ne, and
said first elevating neans, nmade able to be noved in a direction of
paral | el arrangenent of these, and transferring said first trays or said
second trays with said first elevating neans, and a second el evating neans

made el evatable with respect to a t%%get position and transferring said
first trays or said second trays wt

sai d nmeasurer provided with: a test socket to which board term nals of an

elébtrgﬂéf Sdevice board are detachably inserted and a board pusher by
whi ch e%ruary 2004 53 board termnals of an el ectronic device board is

inserted into . th Hgst.socket in.the ftate mhﬁre t he, el ectroni ¢ device
board is attachefl t6 7 P8st*RRAF PestOt r&) Sr60taRRIN CRVARS| k9are f or med

i th a_hol dj in which_t i de ends of the electronic devi
board RFEVISFRAIMy FhschStF 58 t RetctHe BOAr & 1%l BZBrtatie ePdot roni o

devi ce_board are exposed,and a.tray body hol ding said insert so that the
boar d ngﬁfgﬁﬁé 8ﬁeg%§°8f%chHﬁF8 %’ r%@ d® af'§=BXBbs @ b TG ‘E8nveyed
[0 and, gonyeved, outs; & HiS ol §20508 gRparatus for an electronic device

(1) the stocker provided with:

a first tray magazine in which first +trays are
independently stored in a vertical direction,

a second tray magazine in which second trays are
independently stored in a vertical direction,

a first elevating means provided elevatably between said
first tray magazine and said seéond .tray magazine and
transferring said first trays or said second trays between said
first tray magazine and said second tray magazine,

a horizontal conveying means provided above sald first
tray magazine, said second tray magazine, and said first
elevating means, made able to be moved in a direction of
parallel arrangement of these, and transferring said first trays
or said second trays with said first elevating means, and

a second elevating means made elevatable with respect to
a target position and transferring said first +trays or said
second trays with said horizontal conveying means,

{2) said measurer provided with:

a test socket to which board terminals of an electronic

device board are detachably inserted and a board pusher by which

said horizontal conveying neans, (2)



as set forth in claiml1, further provided with a first conveying -neans for
rel oading an el ectronic device board froma first or sec6mdbtuaty20Dd whi ch
a pre--test electronic device board is |oaded to the test tray. 3. The
testing apparatus for an el ectronic device board as set forth in claiml,
further provided with a second conveying neans for reloading an electronic
device board froma test tray on which a post-test electronic device board
is loaded to the first or second tr%y. 4. The testing apparatus for an

el ectronic device board as set forthin claiml, wherein one of the tray
magazines is for a tray on which a pre-test electronic device board is

| oaded and the other is for a tray on which ag£q€$-test el ectronic device
boar d li’%alf%aﬁ%’&?l%a.lsl'h%ft%’étPﬁ@céﬁ%%%t PeVITT QrPEt ettr oRPRIERY | ¥ Doard 5

February 2004 54 as set forth in claim4, wherein at |east part of the
first ¥hayterbga2rhetsibr &bea StRLs HRERAI tRCa SP6SETPRET BPBLE? oRPerdevi ce

board is | oaded. 6. The testing apparatus for an el ectronic device board
as setif AHIRGHPL It M 5SSHhEFRYn said post-test el ectronic device board is

of a category to be retested. 7. The tesLing apparatus for an_electronic
devi ce board tEStsdttFomuPviided aifhl anwidsErn LerBei Fitht RaPoifttSai d

Secondgroove in which two side ends of the electronic device board are
slidingly inserted so that the beoard terminals of the electronic
device board are exposed and a tray body holding said insert so
that the board terminals of the electronic device board are
exposed being conveyed in and conveyed out.

2. The testing apparatus for an electronic device board
as set forth in claim 1, further provided with a first conveying
means for reloading an electronic device Board from a first or
second tray on which a pre-test electronic device béard is
loaded to the test tray.

3. The testing apparatus for an electronic device board
as set forth in claim 1, further provided with a second
conveying means for reloading an electronic device board from a
test tray on which a post-test electronic device board is loaded
to the first or second tray.

4. The testing apparatus for an electronic device board
as set forth in claim 1, wherein one of the tray magazines is
for a tray on which a pre-test electronic device board is loaded
and the other is for a tray on which a post-test electronic
device board is loaded.

5. The testing apparatus for an electronic device board



tray are the sane type of tray. 8. The testing apparatus for an electronic
device board as set forth in claim1, wherein said boar d>5dtebhery PO®4 udes a
gui de groove, in which two side ends of the electronic device board are
inserted, for correcting an inclination of the electronic device board. 9.
The testing apparatus for an electronic device board as set forth in claim
1, further provided wwth a matching plate for slidingly holding the board
pusher. 10. The testing apparatus for_an electronic device board as set
forth in claim9, further provided with a driving neans for making said
mat.chi ng plate nove close to and nove away from said test tray. 11. The

testing.appara for an elecgtronic device board as set forth in claim9
wher ei naé:aig%t r(iL’jI\S/‘LThngmné:gr?slml (r%‘dl Ug‘8§ehrh G RAE o h§endaRst fiofasaki ng

said bo usher, ve with _respect, to said matching plate so that said
board ﬁﬁéﬂ%?lﬁ%kggo “Febr FARY fﬁgiﬁgghiﬁ% BPEEFF%%?chEQF%%P%ba?%VH%We in

sai d teg%%%%ﬁ%squ %%Ehes the board term nals of the el ectronic device

board in SOCKet. 12. The testing apparatus for an el ectronic device

board as set féﬂt#kg chlain18, further provided with a tray conveying
base for el asti'call hoiHiMy £RPELEEFafCE flefeEAPARE device board

as set forth in claim 5, wherein said post-test electronic
device board is of a category to be retested.

7. The testing apparatus for an electronic device board
as set forth in claim 1, wherein said first tray and said second
tray are the same type of tray.

8. The testing apparatus for an electronic device board
as set forth in claim 1, wherein said board pusher includes a
guide groove, in which two side ends of ﬁhe electronic device
board are insefted, for correcting an inclination of the
electronic device board.

9. The testing apparatus for an electronic device board
as set forth in claim 1, further provided with a matching plate
for slidingly holding the board pusher.

10. The testing apparatus for an electronic device board
as set forth in claim 9, further provided with a driving means
fqr making said matching plate move close to and move away from
said test tray.

11. The testing apparatus for an electronic device board
as set forth in claim 9, wherein said driving means includes an
auxiliary driving means for making said board pusher move with

respect to said matching plate so that said board pusher makes



interval above satd test socket. 13. The testing apparatus for an.

el ectroni c device board as set forth in claim8, whereinggi .l &shgsocket
includes inside it areturn spring for applying a force in a drrection
for pulling out the board terminals of the electronic device board from
the inside of the test socket. TESTI NG APPARATUS FOR ELECTRONI C DEVI CE
BOARD ABSTRACT OF THE DI SCLOSURE A testing apparatus for an electronic
device board provided with a stocker including two tray nmagazi nes, an
elevator, a tray arm and a set platédand with a neasurer including a test
socket and a board pusher, a menory nodule being tested being conveyed

info the neasurer in the state |oaded on a test tray. Figure 1A
the electronic device board move in said test tray and pushes

the board terminals of the electronic device board into the

socket.

12. The testing apparatus for an electronic device board
as set forth in claim 8, further provided with a tray conveying
base for elastically holding a test tray a predetermined
interval above said test socket.

13. The testing apparatus for an electronic device board
as set forth in claim 8, wherein said test socket includes
inside it a return spring for applying a force in a direction

for pulling out the board terminals of the electronic device

board from the inside of the test socket.
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TESTING APPARATUS FOR ELECTRONIC DEVICE BOARD

ABSTRACT OF THE DISCLOSURE

A testing apparatus for an electronic device board
provided with a stocker including two tray magazines, an
elevator, a .tray arm, and a set plate and with a measurer
including a test socket and a board pusher, a memory module

being tested being conveyed into the measurer in the state

loaded on a test tray.

Figure 1A




