21 Novenber 2003 - 1 DEVI CE TESTI NG APPARATUS BACKGROUND- OF THE | NVENTI ON
5 1. Field of the Invention The present invention relates to a device
testing apparatus for testing | C chips and other el et Noveingbed@00Zes at a
predeterm ned tenperature, nore particularly relates to a device testing
10 apparatus which accurately controls the tenperature of the electronic
devices even if the electronic devices gengrate heat on their own during
the testing and thereby enables the electronic devices to be tested at

the desired test tenperature. 15payiBEsepspPin®mmfadiigsRel ated Art In the

process of production of a sem conductor device etc., a tester is
necessary for testing the finally produced IC chip or other device. As
one type of such a tester, there is known an 20 apparatus for testing an IC
chip at high tenperature, ordinary tenperature or tenperature conditions

| oner than ordi nary BaRBERAUVNPeOF THHE INVENEd&Nse it is guaranteed as one

of the featyres of an,I C chipi5hat id ﬂRpernacg-_I%nwell at high tenperature,
ordinary 25 tenperature, or [ow tenperature n such a tester, the top of

the test head is covered Bheaprasewerinvdndionsirédaikesrhdeaadeeags tight
TP Tt SO R ABL R0 ol "l R aleRlsskinh EILP |5 P
mai nt ai ni ng t he iglsceonfict Hevibasbet atpmedegreraiined] thopenderr003 - 2
more particularly relates to a device testing
190 apparatus which accurately controls the temperature of
- the electronic devices even if the electronic devices
generate heat on their own during the testing and
thereby enables the electronic devices to be tested at
thg desired test temperature.
15 2. Description of the Related Art
In the process of production of a
-semiconductor device etc., a tester is necessary for
testing the finally produced IC chip or other device.
As one type of such a tester, there is known an
20 apparatus for testing an IC chip at high temperature,
ordinary temperature or temperature conditions lower
than ordinary temperature. This is because it is '

guaranteed as one of the features of an IC chip that

it operate well at high temperature, ordinary
25 temperature, or low temperature.

In such a tester, the top of the test head
is covered by a chamber, the inside is made an air-
tight space, an IC chip is conveyed on to the test
head, the IC chip is pushed against the test head for

30 connection, and the IC chip is tested while

maintaining the inside of the chamber at a certain



tenperature range. This type of test is used to test |1C chips well and
sort theminto at |east good chips and defective chips. Along wth the
i ncreasingly higher speeds 5 and increasingly higher2i Newgmbkari2883 densiti es
of IC chips in recent years, the heat generated by the chips thenselves
at the time of operation becones |arger. Such heat is generated at the
time of testing IC chips as well. Even i f_ the inside of the chanmber is 10
mai nt ai ned at a constant tenperature, is therefore be difficult to test

|C chips at the inheped LestanbenPhAl p@:e G (Rxahlencas pychal 20

watts of heat s sometines gen rate ndi ng on etype e IC
chip. In this wayiC whepst eetfliingniCseht ptshegmanem iarkg l@EStaggedhelaips no
matter how nmuch effé)rc{eé s,.ade Bo hold the inside of the chanber at a

const ant tenper atUre, I pECofiBsPArfficult to test the IC chi ps in a

prescri bed range of test tarlpﬁlgatvmth tMbeimarssdiagly hb.ghérlé:pe@d@s at the

i bed test t t th bl em that .th bilit
01 the Lostd endEnbp TERACHES e OLREFY HISTGPEORS. SEPParteRal bitn mde o

devel op testing aappg@tmQ@c\gnn;hybagperﬁwrkeaaaewes:ataﬁt aghedet@hiﬂn@
suction heads for picki ng up and 25 hol dj ngche 1 C ps ang iE.gresm ng and
hol di ng them 30 aATREIERe 3&olRE: E18F PhLRTAT IR, ?coﬁ‘ﬁﬁs RFAGTt he

tenperature of thendiC KPS stlgehBRatbABaOftHdI& RS IoF, tedREng 0w @gll%ool i ng
air when the I1C chips rise to nore than a set tenperature due to the heat

they generate. Soi® WSies Eyemn ddt thg appriardlddie KHREPEF, fShave the
suction heags attgehed{iRd Akahy cBhiBaihi Cdhnpe Mu@Tbek 2Q08herefore

be difficult to test IC chips at the intended test
temperature. For example, as much of 30 watts of heat
is sometimes generated depending on the type of the IC
chip. In this way, when testing IC chips generating

i5 large heat, no matter how much effort is made to hold
the inside of the chamber at a constant temperature,

" it becomes difficult to test the IC chips in a
prescribed range of test temperature. When unable to
test IC chips at the prescribed test temperature,

20 there is the problem that the reliability of the tests
ends up falling.
Recently, therefore, effort has been made to
develop testing apparatuses with temperature sensors

"attached to the suction heads for picking up and

25 holding the IC chips and pressing and holding them
against the sockets of the test heads, measuring the
temperature of the IC chips at the time of the tests,
and blowing cooling air when the IC chips rise to more
than a set temperature due to the heat they generate.

30 Scome types of testing apparatuses, however,

have the suction heads attached to rotary arms which



- 3 rotate along an.infinite path. In testers where the suction heads
nove in this manner, there is the problemthat when attaching tenperature
sensors to the suction heads, the electrical wring 2t Navenhter200&nper at ure
sensors becones conplicated. If the electrical wiring fromthe tenperature
sensors is fornmed by ordinary electrical wiring, the electrical wring
w |l becone twisted along with the rotation,of the rotary arm so it is
necessary to use rotary 10 joints or other Special connectors in the mddle

of the electri quoé\é(it'éi 09on4C5R" Al A Yoo LRAR KL ESH! QQSFQPQ%%PQ COme
hi gher in price and the probl em occurs rotational wear at the rotary
joints of the el etctiical hapds ngowadinftid sdeeinnee,i hhehe dardld lity. 15

Further, in the t, ca t abl e f t enper.at sor re
|iable to break ué)%tl(()aﬁl ﬁg\e}grrgﬁ?go%% CehQLslrl cttiré%ﬁ’eﬁg’gagg g%&?%g&?,tci ﬁth%
structure using ssttibanhpadsagese odlddter st warihgadsohotheé ow cooling air

to the IC cg'ui ps, it is not possible to 20 bl ow a,suffi.ci ﬁgt anount of
cooling air’to t FEPETatHIFsSERECT RSPV ﬁ&fﬂpgé§§| Bfe H% with cases
of a large anourile@ftrieall gepengtetom JNMVARpAratibe! BYEMIEEON AN obj ect  of

the present invention is to Er,ovi de . 25 a devicge testi ng ag&ar atus able to
accuratel y cont r FOFMERe "¥e RPELREEY S WS ALY Hiird ey FREsC ARt ERERL t he

el ectroni c devi Ceardln@wd@3l hBEohEStwiHIMErAlIHE wB¥ANthif rbPL 8d£ 4 oni C
devi ces generate heat on their own _at the tine of testing. Another object

of the present 3C-NnvERAFENarE AR BF olF ARGPBRTY §eviEe Felarhg apparatus
able to apply a WiiffiaMheRBER! BhEc1Ql acchindiaweEbeh 28@3middle of

the electrical wiring. Accordingly, the testing
apparatus become higher in price and the problem
occurs of rotational wear at the rotary joints of the
electrical wiring and of a decline in the durability.
15 Further, in the worst case, the cables of
the temperature sensors are liable to break due to
movement of the suction heads. Further, in a structure
using suction passages of the suction heads to blow
cooling air to the IC chips, it is not possible to
20 blow a sufficient amcunt of cooling air to the IC
chips and therefore not possible to deal with cases of
a large amount of heat generated.
SUMMARY OF THE INVENTION
ATl object of the present invention isg to.provide
25 a device testing apparatus able to accurately control
the temperature of electronic devices and test the
electronic devices at a desired test temperature even
if the electronic devices generate heat on their own
at the time of testing. Another object of the present
30 invention is the provision of a device testing

apparatus able to apply a uniform temperature to a



-- 4 - large nunber of electronic devices in a short tine. To achieve the
obj ects of the present invention,. according to a first aspect of the
present invention, there is provided an IC chip t est2hijowgmtzar 2008 5
conprising a connection termnal to which a. Chlp under test is

det achabl y connected; -a pusher for pushing the ;chip in the direction of
t he connection term nal so as to connect, the Chlp to the connection
terminals; and 10 a cooling unit attachedto the pusher for cooling the

chip. Accordi Tirde RiniRGOR t{ls, sy gesent vention, there is
provided an ' C%hl p testi (r% é§§g€)£a?rg %s‘i1e§’orr1)e i &nd ﬁﬂ%ﬁn’&t‘:‘f‘? on termnal to
which 15 .a chip dﬁd@whugge ke debh pmitablof aheneekedndndndegObh Ng unit for

directly or i oQl i.p t he connection term nal,. Accordlng to a

third aspect éﬁﬂ&xﬁfﬁ r?yé:(sg)e(r%t £ 9?15e?ﬁ£?%‘?1 Yhéhe PEesEBYi davartianchip testing

appar at us 20 themmpm sinoy ided omk el C h@hipgtésEQﬂgeabPaQraﬁ:ﬁ%m nal to 'which
detachablé connected and a - cooling unit for directly

a chi pdémder d&al- n o
irect 1§ éb§1lﬁ§ £hE°8BE PreimEmgdl © ¥hacBodl i ng unit includes an
eI errent . 25dhip aopldNOdwe £ Qféﬂé&héﬂl¥pé$&ﬁ§@£é&e| y, preferably, the

cooling unit _incl udes a ‘coo] irng-edi-um bl owm ng neans for blow ng a
cool i ng nedi FmPXASEGTd TR PUFRERY drhie ichip cin the ernati vel y, preferably, the

cooling unit fAGdctgdbudes BRI &StdNS [ o] heat exchange for
I ncreasi ng thei1 cool ing efficiency byﬂg%%%ﬁﬁi %B L {r:'r% rﬂﬁé‘
e chip "to the connection terminals; and

10 a qoollng unit attached to the pusher for coollng the
chip.
According to a second aspect of the present
.invention, there is provided an IC chip testing.
apparatus comprising a connection terminal to which
15 a chlpunder test is ~detachably connected
and a coollng unlt for directly or indireéctly cooling
the connection termlnal
According to a third aspect o% the present
| . lnventlon, there is provide an Ic Chlp testlng apparatus
20 . comprising a socket having a connection terminal to
'which a Chlp under test is detachably
connected and a coollng unit for directly or
indirectly cooling the socket.
Preferably, the coollng anit 1ncludes an element
25 for cooling by electricity. '
Alternatlvely, preferably, the cooling unit
includes a cooling medium blow1ng means for blow1ng a
cooling medium around the electronie device,
Alternatlvely, preferably, the cooling unit
300 includes projections or depressions for heat exchange

for increasing the cooling efficiency by blowing a



5 cooling nedium The projections or depressions for heat exchange are not
particularly limted, but are preferably heat absorbing and radiating
menbers. As the heat absorbing and-radi ati ng nenber s21 Novenshes 2008 5 heat
radiating fins nmay be nentioned. In the I C chip testing apparatus according
to the first to third aspects of the present invention, even if a chip
generates heat on its own at. the time ofgtesting, the chip-is cooled 10
t hrough t he pusher, connection termnal, or socket, so the effect of heat

generated by tbeoThip hédnancohrd pauhRRoht o8 ROISLBLELD dgst a chip at
a predeterm ned ten%({arature as: stipulated in the spem?lca lons. 15 Note
that when testHRE : SXehangaas didtapprtéapbanlyrbiniteds passidel e t o
elimnate the pf@ﬁér%mt [ t hes. chi | ow t enperature, .
however, if just holdirg the CEI ﬁﬁﬁbagﬁgwgggjﬁggélg?ﬁlﬁ%&s Hte 220 :
condensati on sbaetherts detarhing godoledimt $ngi nemisersiesfombdaaniieuse a test

chanber §0 covggst he, & 825, Ar d the connection.termnals to which the
chip is detachably conn%%%ne% ]I%{J]Srt“ﬁlgr ,bg I\?\.‘/ﬁrelnl Ié%‘ili ng a chip at. a high 25

tenperature, the prefdet IChwdhim destsine fagpEinad Us amoabing dwpoilng  of

control of thegjgnperature of the :chip so that jt.does not exceed a
pr edet er ni nedeﬁérrpe‘r%?{i ut%élfr cacsc?reé’ltﬁgc’?oggefB’ﬁ???}nﬁsb%‘é‘?mb’for’crh@"ﬁnesen-t 30

i nvention, thet® aschipvgdrdracdevhestt 85tipg oapPakat us conprising a

socket having &&anfiectdon 2t Noverher 2993, cooted

10 through the pusher, connection terminal, or socﬁet, s0
the effect of heat generated by theichip -
is canceled out and it is possible to test
ia‘chip at a predetermined temperature as:
stipulated in the sbécifications. ‘ |

15 . Note that when testing .a chip at
ordinary temperature, it is possible to eliminate the
test chamber. When testing the: chip at a '
‘1ow tempgiature, howevef, if just ﬂoléing the
chip in a low.téﬁééﬁétﬁré state,

.20 1 condensation sometimes becomes-a problem, so it is
desirable to use a test chambér to cover the area
a;ound the connection terminals to which the
¢chip is detacﬁa5i§.cbﬁhéaﬁéd. Furthér,

ﬁhgn testing a chip_at}a high; '

25 temperature, the present invention is effective from
 the viewpoint of control of the temperature of the
;chip so'théf it does not exceed a
predetermined temperature.
According to a fourth aspect of the present
30 invention, there is provided a device testing

apparatus comprising a socket having a conneetion



- 6 trmnal to- which an electric device under teS+ is detachably
connected; a pusher for contacting a first surface of an el ectronic device
and pushing the .electronic device in the direction 2 Novembso26@2ti on 5
termnal so as to connect the electronic device to the connection :
termnals; a tenperature-sensor arranged at the socket side for neasuring
the tenperature of a .second surface of the electronic device at a side
opposite to the first surface; and a coobing nedium 10 bl owi ng neans for

bl owi ng a coolj ng. nedi um around the electronic device. The tenperature
sensor is not*ﬁﬁﬁ%?%hl%ﬁ]%hlqh|ﬁnt@&e§ﬁ6lﬁ39€ﬁéc%n?n@#re¥ﬁﬂ¢eﬂﬁncouple,
thermstor, aetabheblfbtdodade ot GURALAL H6E é&ﬂé&%t{ﬁ& Fglgcti ng 15

tenperature in contact with a portion to be neasured for tenperature or a
radi ati on t heFRBfRERrobrantdHactronds- deniaet angppuskimertiteur e sensor usi ng

infrared rayse9bct | a e hy.

non- cont act ngthgdbg?%%KﬁﬁggfgﬁﬁbQ%% ggfg?%%ggség2¥ﬁ%;g#ﬂﬁ$%§i§§ent

i nventi 6n, théeenivapreviadedardnBechi pheesleagromppadentirs: aamthiesi ng a
' under test is

et achably corpaaranron Smufily S shielrrii-8 Frpded "SFauiFheL of (he
chip and pushkhg stekehipide fidre rdiasectingnthé téeperanecd iah.a termnals so
Blow ng meanSeaend fidkt &ie e 8L ROECLPRRL FofeBiBh A & Mool | ng. medi um
to a second suppastteftd hehelHirst, lsur@hckheafide PPDLENG anddidnhe first
surfac§0 21 NBYSQPEQ £§§§§ for Blowing a cooling medium aroﬁnd the
‘electronic device. |
| The temperature sensor is not particularly
limited and may be any of a thermocouple, thermistor,
_or other -contact-type temperature sensér for-detecting
15 temperatufe in coﬁtaqt with a portion to be measured
for temperature or a radiation tﬁermometer or other
non-contact typé temperature sensor using infrared
rays or-tﬁe like to be able to detect temperature by a
non-contact method.
20 o According to a fifth aspect of the present
invention, there is provided an IC chip testing
apparatus comprising a socket having a connection -
terminal to which a chip under test is
detachably connected; a pusher for contacting a first
25 surface of thechip andvﬁushing the '

chip in the direction of the connection -

terminals so as to coﬁhecf the‘chiﬁfto}

the connection terminal; aﬁd a cooling medium blowing
" means arranged at the socket side for blowing.a

30 cooling medium to a secdnd surface of the chip:A
iat the side opposite to the first surface. '



- 7 According to a sixth aspect of the present invention, there is.
provided an IC chip testing apparatus conprising a socket having a
connection termnal to which a chip under test is, 52UNberhzr2008onnect ed;
a pusher for pushing the chip in the direction of the connection
termnals so as to connect the chip to .. the connection'ternmnal; and a
cool ing nedium bl ow ng neans arranged at_the outer circunference of the
10. pusher for blowi ng a cooling nedi ufi to 7a si de surface of the pusher.

In this case, preferably, .projections or depressions are forned at the
out er circunferent?%‘xny a%@ GfS%ﬁEhﬁﬁ§H%$:FH?*ﬂﬁbp@&§?ﬁ§ t he heat

exchange 15 efifriveiranieyn, the&@cggd%?gvi&e@.@@vp@t@hgﬁpggétpﬁgthe present
invention, there is provided an I C chip testing apparatus conprising”a
socket havi ng #R ICOHPTEE-RPnal Seeksthiaviang & eeppsatéonevi ce under

test is 20, deiaaehiaklly tconneeched chipushderf @egeonacting a first. surface
of the electronic device and pushing the. electronic device in the .
directi oh of tdfFachabdst connecsedi nal Peshers fiar eushdog the el ectronic

device to thechxpwmﬁnﬁﬁgldf&é&g@%@;ofxgggrégﬁﬂéggié‘pe . tenperature 25
sensor arranged at the pusher side for neasuring a fenperature of a first

surface of thédeamdaRdenise ageticeonaect atlonathiimy twedi um bl owi ng nmeans for

ci aht h aspect G Crarsesdel BBl SRS Wedad 198 Blovi ey oo
testing” appam@ars eowamnigedngtatbecketehavimgneeaee off 2heNovenber 2003
10 pusher for blowing a cooling medium to a side surface
of the pusher. |
In this case, preferably projections or
depressions are formed at the outer circumferential
surface of the pusher for incfeasing the heat éxchange
15 ° efficiency. '
According to a seventh aspect of thg present
-iﬂvention, there is provided an IC chip téstiﬁé
apparatus comprising a socket having a dénnection
_ terminal to whibh an electronic device under test is
20" detachabl?-connected; a pusher for contacting a first .
' surface of the electronic device and pushing the-
electronic device in the direction of the connection
terminal so as to connect the eiéctronic device to the
-connection terminals; a non-contact type.témberafure '
25 sensor arranged at the pusher side for measuring a
temperature of a first surface of the eiectronic
device; and a cooling medium blowing means for blowing
a cooling medium around the electronic device. |
According to an eighth aspect of the present
30 invention, there is provided a device testing

_apparatus comprising a socket having connection



- 8 termnals to whjch an el ectronic device under test is detachably
connected; a pusher for pushing the electronic device in the direction of
the connection ternminals so as to connect the el ect rdinNevedsher@803o 5 t he
connection termnals; a non-contact type tenperature sensor arranged at
the pusher side for neasuring a tenperature of the pusher; and a cooling
medi um bl ow ng neans for blow ng a cooling gedium around the el ectronic
device. 10 In the device testing apparatuses according to the fourth to

ei ghth aspects oftddif nB18SeBt wh WMEN WhecthR iRUSAGE LSRR RALdd ay arly
limted, but the effect of the present invention is [arger en it has a

pi ckup nozzle at t&@&iRedabATeFoRNSeeed DR RoEdert ior pBsBiBEi ore head i s
attached to a rotAly+aLk -aRd {88 1 A %i%re@tgﬁnr B%ggﬁ‘?%ox?ﬁé C%eff to a

shaft. In the device testing apparatuses accordi ng our o eighth
aspects of the priegadmnalsvent kento ewereathdamet kdeckeotiondev ey itce

generates heat on,t 1 at, the tie of testin he tenperature rise
of the el ectroni cedé%\ﬂ%gg%}égog&e% erclla]bsy thé&fer gggF%rgYPEensor and, when
the el ectroni c devenperaitses sanséenperaigad®E aDrAet paBhaecesdarsor a cool i ng

mediumis blown _on to.the electronic device directly or .to the 25 pusher
to thereby cool t1& 8FELEr GntEMRBTT &S Oicggﬁedipﬁéﬁﬁ’:;tﬁﬁde?f‘é%‘?l’d'fgthe heat

generated by the meiieat bOBEngemé&es | forf BICRIGG andobhengl gedi@ni ¢  device
can be tested at acglredgﬁierrri ned tenperature as prescribed in the
speci fi cati ons. ncdh et féeSBr i Y iR&di umis preferably dry air

cooled to By predeter minnetet BPEEAL UESe i YapdaratsBseheraPEEnd 021
Novenber 2003
the fourth to eighth aspects of the present invention,
the pusher is not particularly limited, but the effect
of the present invention is larger when it has a
pickup nozzle attached under a suction head, the
15 suction head is attached to a rotary arm, and the
rotary arm is rotatably attached to a shaft.

In the device testing apparatuses according to
the fourth to eighth aspects of the present invention,
even when the electronic device generates heat on its

20 own at the time of testing, the temperature rise of
the electronic device is detected by the temperature
sensor and, when the electronic device rises in
temperature more than necessary, a cooling medium is

~“blown on to the electronic device directly or to the

25 pusher to thereby coocl the electronic device.
Accordingly, the effect of the heat generated by the
electronic device is canceled and the electronic
device can be tested at a predetermined temperature as
prescribed in the specifications. Note that the

30 cooling medium is preferably dry air cooled to a

predetermined temperature. Dry air is preferable to



- 9 - prevent condensation in |ow tenperature tests. Note that when testing
the electronic device at ordinary tenperature, it is possible to elimnate
the test chanber. When testing an el ectronic devi ce ZitNeavenibedr @203
tenperature, however, if just holding the electronic device in a | ow
tenperature state, condensation sonetines becones a problem so it is
desirable to use a test chanber to cover the area around the connection

terminals to which the 10 el ectronic device”i S detachably connect ed.

Further,  when t M pTo W-Ts B nLc devi ce hi.gh enperature, the
present inventi o‘rsl‘psf‘lt s eff e(?ti ggg%ggg?ng Jfrll'neiov"lI é\%/})ng%ﬁtatgf"ec%%??sol of the
tenperature of the elNeter ohiac dbenceeswindiathe ldoesonht éaebss & 15

Becording to the FollTiassuBeRBFatRe B debeoo RyBnEPoR L P HEr Forgar af ur e
sensor for detectties}; tdhambeenp@hahutesiing e @leckironic deviee 4t Aarranged
at 20 the sgcket a_ devi cget esti ngiﬁap,par at us havin arotary arm

ide. | ]
type suction headI,Sol"f %@H\B’%§ﬁ§l”m§t’t FeYrY o 14 petsdubeilghnfet®®r ot at es, ~ but

the socket side difdetindnitr @anvibe italohl e dupehekuskdsthfejhat it is
secured to the top of the test head. Therefore, in the device 25 testing
appar at us accordiqu‘d(e@SFﬁéOPoﬁPf“ﬁté‘%%cti’eQﬂmest Re PEPELERY FAvERtiDN, the

el ectrical wiringidgiomsike tot @BReRatESE SRNAAT kD E¥LEENBLY £ASY and it is
possi ble to avoid breakage of the cable fromthe tenperature sensor and

ot her situati ons.a%‘l)l_nldu ConpRcaigRVieEinas he wppahathe having a
rotary armgype SUddiddnieddevd ol tE kil YetipSHCndl celaNoygrbeL - 2003

when testing an electronic device at a high
temperature, the present invention is effective from
the viewpoint of control of the temperature of the
electronic device so that it does not exceed a
15 predetermined temperature.
In particular, in a device testing apparatus
‘according to the fourth aspect of the present
invention, the temperature sensor for detecting the
temperature of the electronic device is arranged at
20 the socket side. In a device testing apparatus having
a rotary arm type suction head, the pusher attached to
the suction head rotates, but the socket side differs

from the rotatable pusher side in that it is secured

to the top of the test head. Therefore, in the device

25 testing apparatus according to the fourth aspect of
the present invention, the electrical wiring from the
temperature sensor is extremely easy and it is
possible to avoid breakage of the cable from the
temperature sensor and other situations.

30 Further, in a device testing apparatus having a

rotary arm type suction head, a plurality of suction



- 10 heads are generally arranged about the-shaft. Wen attaching
tenperature sensors to the pushers attached to the suction heads, a nunber
of tenperature sensors equal to the nunber of pushersl KHeaonbes 20@8essary.
As 5 opposed to this, in the device testing apparatus according to the
present invention, it is sufficient to provide a nunber of tenperature
sensors corresponding to the nunber of so Kﬁts to which the electronic
devices are attached. It is therefore 10 possfble to reduce the nunber of

tenmperature sensqg L eyLcg testin p u (o]l I ng,to the fifth
aspect of the prggéhs |%3e gl%ﬁafgycogﬁ' < %% ?%ngpg %&% g%mard t he back

of the electronlmtt@ehung tempetémufﬂxﬂensqmsdeotnheapuehermnaﬂﬂxthéa
tenperature rise du el ectroni c_device and

t h ted.b
oo e ol ent s orith By shBEAPR e ST ol hEr, bhe cpeeEr T ot Saradre

speci fication. |rqgddietbekdtegduabésr dhepgenresabepbneti necdasaBeemd o bl ow
a cooling diumfromthe tOB side (pusher side) of 20 the el ectronic

device to the ar &PPASEINECt hBLS ¢ Bt TR VISH 3@5t589 fPR2EMEY r oni ¢ devi ce

cannot be said tfedirdengeen sHéfpeéomid imkeokedn,| Rtt he geFfL@iedtesti ng
apparatus according to the fifth aspect of the present invention, by

directly bl owing % E56VLAE ESHH@B?En?ﬁcﬁ@ﬂﬁ?ﬁﬂ%@rﬁaéﬁnﬁ?rﬁhe el ectroni c

device, it is p%ﬁjx@s%ohamgpwvghéhﬁ]m Id1d s8kkbeseRsYwRicH Nehe
el ectroni c device, cancel out the effect of the heat generated by the

el ectronic deV|céﬂW@ﬂronaﬁddﬁﬁéFeﬁh@reéﬂé@ﬁ@@ﬁlCIGevﬁcéhéﬁeépﬁﬁedeternlned
tenperaturgyas 30,qu L6k fa%drbau ngg%ﬁgggjééﬂe&atdm%mplegafcnfed&é/ﬁ&&é.est' ng

apparatus according to a Nove
In a dev1ce testing apparatus according to the

fifth aspect of the present invention, a cooling
medium is blown toward the back of the electronic
device from the socket side to cancel out the

15 temperature rise due to the heat generated by the
electronic device and test the electronic device at
the temperature as prescribed in the specification. In
the related art, the general practice has been to blow
a cooling medium from the top side (pusher side) of

20 the electronic device to the area around the
electronic device, but the electronic device cannot be
said to have been sufficiently cooled. In the device
testing apparatus according to the fifth aspect of the
“present invention, by directly blowing a cooling

25 medium toward the back of the electronic device, it is
possible to improve the cooling efficiency of the
electronic device, cancel out the effect of the heat
generated by the electronic device well, and test the
electronic device at a predetermined temperature as

30 prescribed in the specifications.

In the device testing apparatus according to a



- 11 sixth aspect of the present invention, the cooling mnediumis blown
to the side surface of the pusher. A variety of conponents are arranged
around the socket wused in the testing of the el ectrali Hodawher@08Hd it is 5
often difficult to blow a cooling nediumdirectly toward the electronic
device. In the device testing apparatus according to the sixth aspect of
the present invention, the cooling nmedium,js blown toward the side

surface of the pusher to cool the el ect r onic devi ce 10 indirectly. At this

time, by providi a ange,, fi n ar_.ot.her ecpions depreSS| ons
at the outer ci ?’%u%?er%gﬁégpo ? Iy SSPE P VRRTAS l%é %41% cf%o {HEr ease t he

heat exchange ef fiediiemcys bibodmttl:m tmsmarde elfrifacenbEythangustdst cizent |y

cool the electronjc.15 deyice indirectl In the .device . testing apparatus
according to thevéi‘ir%fe%yag eEPTRY T He® pa}%sé-'r‘ftrapﬁ\‘?gnf*mﬂnd Bl \RTGX ép'ip i's

possi bl e to cancelsedutint Breetéeeingfof e kaattgenccabediby ihe sl &gt roni
devi ce wel |_ and g;st thg el eftronl c, device at, a predeterm ned, 20
tenperatur @ as prPesEhi BebEiauthete RIGY id &ordAe9 F‘F‘rdf‘H’@ dLveeer¥ esting

appar at us accor ditkgralrd @heSeVestForsPadvidle.t 1a phesqplitavesdinly the
tenperature of the pusher side surface of the electronic device 1s

nmeasured by a noftPEGFEEEE BGPRrILNY difpdiie FidtdersBrCtVRENtRLRRETAAl s Of
the electionc daviesei8he Bheandethay Sediiy 0l bhBvhahyataconic oy face)

of the electronic device, connection "termnals are arran w t hout space
bet ween them at SUFE3s6cRE ths mesher i4p sigeh é;h@agéecwonscmiew;qmlt to 30

measur et hey { eManpliibec el L RE hECULON C P60 HaRM ke SREKElgS! de 1N

the device testing appara us 21 Nove
fins or other pro;ectlons or depressions at the outer

circumference of the pusher, it is possible to
increase the heat exchange efficiency, cool the pusher
efficiently, and efficiently cool the electronic

15 device indirectly. In the device testing apparatus
according to the sixth aspect of the present invention
‘as well, it is possible to cancel out the effect of
the heat generated by the electronic device well and
test the electronic device at a predetermined

20 temperature as prescribed in the specifications.

In the device testing apparatus according to a
seventh aspect of the present invention, the
temperature of the pusher side surface of the

“electronic device is measured by a non-contact type
25 temperature sensor. When the terminals of the
electronic device are arranged over the entire back
(second surface) of the electronic device, connection
terminals are arranged without space between them at
the socket as well. In such a case, it is difficult to
30 measure the temperature of the electronic device from

the socket side. In the device testing apparatus



-- 12 according to the seventh aspect of the present invention, the
tenperature of the pusher side surface of the electronic device is
measured by a non-contact type tenperature sensor. 521 Notvdmben@00Zont act
type tenperature sensor is used, there is no need to secure the pusher and
there is no need to rotate it together wwth the pusher. Therefore, even
if a device testing apparatus having a rouary armtype suction head, the
el ectrical wiring 10 fromthe tenperature Sénsor does not becone
complicated In hBEofayhgerd od ML ARRA" ALUBCACEP DG rddpdihe sevent h
aspect of the present invention, non- type tenperature sensor is
used to accuratenyveﬁ‘ba@m etltqqetqnawp?@rtamr efofthe heushertgisls cuddacee and a

15 cool i ng nedi ugacs% nb! oya e 418 fRlAGLr 9gi ﬁag&\&&& Se(ﬁ %oh Bot

measur ement results to ¢ool € electronic

possi bl e t o cancékpeutenperateifecensiorheat gener ated by the eI ectronl C
device wel l. and test, g glﬁact rcoorHt% (%e\é #_) éadeterm ned .
temperatur é as prescrl e N the ShECis | E’Bfal %pe A-the HRACe JTsestl ng
appar at us accor dusgdf, othare eis;;htch mefeeh ebctibe phespmdhém ey itheret he

tenperature of the pusher pushing the eI ectronic .device in the socket
direction is neaddr 88 B5°4 Ho Cﬂ% f]B@rt‘éh’blér%]?%r%l%’é?%or

vari ety of conpmalﬁtﬁoaé? @wﬁér@rﬂﬁda are@ti&@ Ebgtﬁﬂ?kéﬁupé@@&d Maiigg IaeStl ng
of the electronic device and it is often difficult to directly neasure the

tenperature fronmFPhE*YpasheFYRE Shradeadsi £88 SlpFbEEjabiwitHag%el ectronic
30 device.1g n the@aviae Lesbérdh @RPARes aeeerﬂbegbé@omé he eighth aspect

of the present invention, the 21 Novenber 200

complicated. In the device testlng apparatus according
to the seventh aspect of the present invention, a non-
contact type temperature sensor is used to accurately
measure the temperature of the electronic device and a

15 cocoling medium is blown on the electronic device based
on the measurement results to cool the electronic
device. Therefore, it is possible to cancel out the
effect of heat generated by the electronic device well
and test the electronic device at a predetermined

20 temperature as prescribed in the specifications.

In the device testing apparatus according to an

eighth aspect of the present invention, the

temperature of the pusher pushing the electronic

device in the socket direction is measured by a non-

25 contact type temperature sensor. A variety of
components are arranged around the socket used in the
testing of the electronic device and it is often
difficult to directly measure the temperature from the
pusher side surface (first surface) of the electronic

30 device. In the device testing apparatus according to

the eighth aspect of the present invention, the



- 13 tenperature of the electronic device is not neasured directly. The
tenperature of the pusher is neasured to estimate the tenperature of the
el ectronic device and detect the tenperature rise durd Neventber B8ed
generated 5 by the electronic device. Since the electronic device is in
contact with the pusher, if the electronic device rises in tenperature due
to the heat it generates on its own, the A her also rises in

tenperature. The tenperature of the pusher and the 10 tenperature of the

el ectronic devic ot alwal¥ . h 0.l n order. to estinmate
the tenperature %SPBEQ%%{[‘Z eéc 1?oér}llec G ee\ﬁtce%flgg?ng%%gdlé? e¥9% etaes%g ature of
t he pusher, it idimect$garVhé otammstaerea ofothecpiusheyal siandzzunddbyo

experinments etc. for_the 5 detected tenperature of the pusher to estimate
the tenperatur eeg’%l{“ﬁgee}:%%t?%rpﬁ’%r%é{ﬁecg’& ﬁg?t ﬁg??LF?\nf%e&ed’e’\ﬁecémfiesti ng
appar atus accor diengctothbetenpgdi it dspadiseotiueheoptRéedat | JutRITaitea as'
wel |, since a nop-contact type 20 tenperatyre sepsor_is used, there is no
need to se(casure gﬁegggnﬁi}?ﬁ%/g?%l% or&t-o Sﬁﬁgepﬁgﬁe?lﬁﬁﬁr%%@é’d’lFS make
it rotate al ong Wst Ant Benpasheritd halLiRishergVeR thbt 8lacE@dtiice testing
apparatus having a rot arX arm- type suction head, the electrical wring
fromthe 25 tenPEVaCEr E1E8ASHR BRGNS CYRe tEORPRI BB edit Further, in

the device testipggnappaeatys 266056 NG HOD pushereh@Bbhrfspgcin of the present
I nventi on, a non- contact type tenperature sensor 1S used to neasure the

tenperature of tKETPESRERISt hERE chpFRanalrcoPit hBe3pushettawshitdidevice is
accurat el y gor edi c‘tfe%g,et:aeg%%hsf g6l eSt & AGHRELRAVYEE, ABfevlASes, Qatt he

results, a 21 Novenber 2
always match, so in order to estimate the temperature

of the electronic device from the detected temperature
of the pusher, it is necessary to consider a
correction value found by experiments etc. for the

15 detected temperature of the pusher to estimate the
temperature of the electronic device,

Further, in the device testing apparatus
according to the eighth aspect of the present
invention as well, since a non-contact type

20 temperature sensor is used, there is no need to secure
the temperature sensor to the pusher and no need to
make it rotate along with the pusher. Therefore, even

with a device testing apparatus having a rotary arm

type sudétion head, the electrical wiring from the

25 temperature sensor does not become complicated.
Further, in the device testing apparatus according to
the eighth aspect of the present invention, a non-
contact type temperature sensor is used to measure the
temperature of the pusher, the temperature of the

30 electronic device is accurately predicted from the

detected temperature, and, based on the results, a



- 14 cooling mediumis blown on the electronic device to cool the

el ectronic device. Therefore, it is possible to cancel out the effect of
heat generated by the.. electronic device well and tZiiNotdmbez|26@3r oni c
device 5 at a predeterm ned tenperature as prescribed in the
specifications. According to a ninth aspect of the present invention,
there is provided a device testing appar atf% conprising a pusher for

hol di ng or pushing 10 an el ectroni c device make it approach or nove away

from e contact POiddiAncOheRiLESt s EAN S SHRCLALULEon8ENa0L: o1 quf ded at

n
the pusher; a first termna erature sensor provide %t the

pusher; and a sessrd ther gilpakrpnividediat. tiheredntract ipoisi pessikde 15 and
contacting or not_cont erat ure sensor

cting,t fipst termnal of th e
along with the nnverrer?t%et&f Ogﬁe%%ugﬁtz ct ﬁcfg]c?re in ePSrﬁg_eL%t a¥fect of the
present inventi orledthendc gept.ogi wWelll aardbWHese thst EMgc2Bonpaddatitse
conpri si ng pusher for hol di ng or pushin an electroni,c device to nmake it
appr oach orgm)ve ‘%i/va?yp gﬁeﬁmg{}ﬁ?ag?m&ﬁfr&l iHF & Brﬁégflhﬁ‘gd’;n dEh%nperat ure
sensor provi ded aipddigiputhens.a first termnal of the tenperature sensor

provi ded at the pusher; a second 25 term nal provided at the contact
portion side and contPSCEFAGREr tRoR RUMHERAASHSSH RE tPESPLEEPRY nal of the

tenperature sensoinwien) thet-Bei SONEIPePla RGicBUSASEingNd an air
bl ower unit for blowing cooling air to the electronic deviCe in a state

where the 30 el ecIRRIHA e FPERTAELAT LY RUDGFUSIET hpddpnghed peghing  the
contact pofgion. £l NARFREH2883ice to make it approach or move away

from a contact portion of a test head; a temperature
sensor provided at the pusher; a first terminal of the
temperature sensor provided at the pusher; and a
second terminal provided at the contact portion side
15 and contacting or not contacting the first terminal of
the temperature sensor along with the movement of the
‘pusher.
According to a 10th aspect of the present
invention, there is provided a device testing
20 apparatus comprising-a pusher for holding or pushing
an electronic device to make it approach or move away
from a contact portion of a test head; a temperature
sensor provided at the pusher; a first terminal of the
“temperature sensor provided at the pusher; a second
25 terminal proyided at the contact portion side and
contacting or not contacting the first terminal of the
temperature sensor along with the movement of the
pusher; and an air blower unit for blowing cooling air
to the electronic device in a state where the
30 electronic device held by the pusher is pushed against

the contact portion.



- 15 Preferably, at.least one of the first termnal and second term nal
is provided to be able to nove in the direction of novenent of the pusher.
Preferably the air blower unit is arranged around 5 Zihdovemttea@00Porti on.
Preferably the air blower unit has a cooling air, passage through which
cooling air is blown substantially horizontally to an el ectronic device
pushed agai nst the contact portion. 10 In tjhe _device testing apparatuses
according to the ninth and 10th aspects of the present invention, the

first termnal and seepeadetghIy Nadt CQsACLneask tRENEIr&t d&asthawhen
detection of the tenperature by a _tenperature sensor is necessary. There

is no need for 1%PCofREERFAoRCH)LIRAk AR Provddedt tor herakblente fyaidre is

no | onger a changec<0hithetrcak! & GoddidedReLakbUp8shesensor breaki ng al ong
wi th novenent of the pusher. In particular, in the device testing apparatus

according to the 10t hPaSpEERPLY the Fieddowernuahti bd, arpanggdaroamdai r

bl ower unitcis pggﬁiggqt??guggr{ﬂghpontact portion and cooling air is bl own
substantially horizontally to the electronic device, a sufficient anount

of cooling air can bePpeferdety arize Fiunr thewer thétehastaoreclidayiade as a
whol e i s bl own against .2 V.. SQ. the -coal iLng eff n the electronic
%%s %gﬁd§Pﬁé§§$ wh%éh coo%%% L99 ¢L ?E%%Q

device is incredse fect of su esSion o e rise of
t enper at ure due tsmishenhéallgehneritatdlivt he ael etécbnoniceddwi-decones

nore remar kabl e. Further iggg #oethe in re%§%.of the effect of suppression
of 30 the tenper e PIBIIFE F2® [cdiai % PPESe88r with a small amount of
fluid or byo bl owi ng flmi dhéodeaisdotdstihd\appatatud@f3according to

the ninth and 10th aspects of the present invention,
the first terminal and second terminal contact each
other at least when detection of the temperature by a
temperature sensor is necessary. There is no need for

15 connection by a cable etc. at other times and there is
no longer a chance of the cable of the temperature
-sensor breaking along with movement of the pusher.

In particular, in the device testing apparatus

according to the 10th aspect of the present invention,

20 since an air blower unit is provided around the
contact portion and cooling air is blown substantially
horizontally to the electronic device, a sufficient
amount of cooling air can be provided and, further,
-the electronic device as a whole is blown against

25 evenly, so the cooling effect on the electronic device
is increased and the effect of suppression of the rise
of temperature due to the heat generated by the
electronic device becomes more remarkable. Further,
due to the increase of the effect of suppression of

30 the temperature rise, it is possible to cool with a

small amount of fluid or by blowing fluid for a short



- 16 amount of time. According to an 11th aspect of the present
I nvention, there is provided-an IC chip testing apparatus conprising a tray
for testi.-ng while pushing 5 termnals of a plurality2ioflovdnbes 2003 ri-ed on
the tray against contact portions of a test head; a pusher for pushing each
of the plurality of chips. held on the tray in the direction of the
contact. portions; and -a heat absorbing and-radiating 10 nmenber provided
at the pusher. The heat absorbing and radiati ng nenber nay be provided

separate frogpat.least.part of the pusher. Preferably, the pusher
conprises a pu%%r %‘gs%fm%r ovided to be able to nove to approach or - nove

away is from the' Acootding p@ tdron 1amd agppether bheckreseyvi ded integrally
wi t h- or - sepat at e ;ron1t e pusher base,. -contacting the -'chip fromthe.

reverse surface orPhe THHANS pHviised ard IfushipgtenEinane. Preferably,

the pusher bhppératusofdmttiAths +day FeRALAEEIHEORhINE RusNely base and
furtheg conprises. an elastic-nmenber for inparting elasticity to the

pusher> bl ockSFR-RHES RF Rl adityushi rigPidrR FrtedPreferably a. heat.
absorbi ng angnr aré atiag JEHAL c%%cga%tpggmfaﬂsb%ﬁgeeeﬂ Ypddd; Henbers.
preferably, heaf "absorbing and rprpdiating nenbers are provi ded at
,the two sidB%S%@raﬁoélgﬁﬁhingnﬂﬂgh;Q£ Nbﬁeppngaéiaplqﬁ;ahﬁ@@w of -gas in
e chamber fofq, A1 PhEPEEY 30 Shactione dedvios, ot a predet ot ned 30
Still note prefeaab|portimngrusiret d he@dt Hbserbéng28068 #¥diating '
10 member provided at the'éusher.
' The heat absorbing and radiéting member may be
provided separate from at least part of the pusher.
Preferably, the pusher comprises a pusher base
provided to be able to move tO'approéch or move avay
~ 15 from the contact portion and a pushér block provided
integrally with or -separate from the pusﬁer base,
contacting the -chip from the reverse _
surface of the contact portion, énd pﬁshing the same.
. Preferably, -the pusher block is configured as
20'~Z"séparate from the pusher base and further comprises an
elastic member for imparting elasticity to the pusher

block in the direction of pushing the.éhip-

Preferably-a-heat.absorbipg and radiating member -
25 - is p:dﬁided betwegn eLéstic members. More preferably;
| heat absorbing'and radiating members are provided at
" the two sides of an elastic member..
More preférably,_a flow of-gés in the chamber for
maintaining an electfonié device:at a predetermined
30 - temperature is blown against the heat absorbing and

radiating member. Still more preferably, the pusher is



formed wth a passage for guiding the flow of gas in the chanber for

mai ntai ning the electronic device at a predeterm ned tenperature in the
direction of the heat absorbing and radiating nenber21 Bovefuher 2803 t he
pusher may be fornmed with a nozzle for guiding tenperature control gas,
separate fromthe gas flow in the chanber for maintaining the chips at a
predeterm ned tenperature, inthe -------------- direction of the heat
absorbi ng and radi ati ng nenber.. 10 In thé’lc chip testing apparatus

according to t 1th .aspect of the_present invenijon, since-a heat
absor bi ng and ?grl%. i“rrljgtkheaﬁt?e‘.arss(atgfpg%f ngngﬁgt ‘?liﬂo"r'sogr‘-ﬁ\ﬁ d&d at the
pusher - bl ock (Phetchdmipeis e mdiheaiheat greeceBéCerdyid vl aits aabsor bed

by 15 -the heatra sorbin nd radi ati ng nenper and escapes to
t he- sur roundi ng" & ?ﬁ"?la??rfg‘?é YSMRTAtRre fAsthe  dirpetion (of hsodsEli e to

prevent destrusbsorbdig dataeadifatliihg melhbes.due to overheating,

considergd'a. particul ar problemin high tenperature tests etc. 20 Further

not |iniPed to hi ghf tErRRY attitee Rusdes, mayhke chppred twithfhregsde by t he
heat absor bi ngrantguid agl atdmisk afheet cohelbe bsal %&f@&@% +h@di ating

menber, so it is possible to conduct'tests by the -desired.accurate
t enper at ure an®®f helew| impihe tghagbert fort sginteining the jelpipved.. The heat

absorbi ng and, padhapi-BdeFRIRG hebS tBRberBRilkGUliar khd i M ted, but is
configured by a nmetal etc. superior~in heat conductivity. A heat sink
formed 30 by hébreehipmtohdile Meadt absosbipgesnd abhdiasiny mewbere | C chip
teStingl@pparatus.afﬁofﬁéngct8h£Bet§%tEg¥egBS£rgggg according to the
i 11th aspect of the present invention, since a heat
absorbing and radiating member (type of cooling unit)
is provided at the pusher block (part of pusher), the
heat generated by the chip ié“éﬁééfbed by
15 the heat absorbing and"radiaﬁiﬁg member and escapes to
the-surroundiﬁé environment fromAthere.-As a result,
it is possible,to prevent destruction or damage of the
chips due to overheating, considered a |
particular problem iﬁ hiéﬁlfemperétufé'tests etc.
20 ' Further, not limited to high'temperature tests,
_the rise in temperature due to the heat generated by
.the chips is suppreééed-B§w£he.ﬂégguéﬁébfﬁi;§ andl
radiating effeét of the heat abso;biﬁé and_rédiating
~member, so it is possible to conduct tests by the |
25 desired accurate temperature_and.the reliability of
‘the test results is improved.
The heat absorbing and radiating member is not
particularly limited, but is configured by a metal
_ etc. superior in heat conductivity. A heat sink formed
30 by heat-radiating fins etc. is‘pfeferably used.

In the IC chip test%ng épparatus éécordiné to the



g 11th aspect of the present invention, the node of transport of the
chip. to the contact portions is of the type of pushing the chip; to the
contact portion in the state carried on a tray. |n HrMowoiber 2003 this
type, a large nunber of chips are sinultaneously pushed for:! sinultaneous
measurenent of a | arge nunber of .chips. Therefore, the area around each
chip becones overly crowded and heat 10 easily accumul ates. Accordingly,
the 11th aspect of -the present inventi 8B s nore preferably applied to a
chip. testing aratus of a type pushing chips against contact portions
in the state ¢ %@(fp&ﬁ’taoﬁr &pe, pussent t evendathi he @edengfappar at us

accordi ng to tfweansbdit oZspaet Aid e ARselnd{ienti on, when pushing the

terminals of a chip against the contact -. portion of the test head, the
pusher base | PHICH 0 LSappr saehtyhe ebrpeshinnritieon and the chip. 20 is

pushed 10 the CONClecPibl BBnehdE DX-is, Pushale AIQCk oAl sERIS, I me, the

positional relatiofiship of the pusher he contact "porfion
i s-restr?cted & dragt-addapargigshsr onsn byhss styppera dramgtehaumbechafii cal 25

mechani sm or elgetLi [ her el ectrical mechanism Wen error
occurs in the ppgﬁgti%%l %&%’?ﬁl%%é 1?\15 %‘é?ﬁ%gn%‘?ﬁe'pusher base and the
contact portisHultipmesusomeasuabsenbedst by ldmwyepusimrerblogdck i nparting

el asticity to the electronic device by an 30 elastic nmenber. Therefore, it

i s possibi e toCRpPEvehherghorexcLhE FESHUSHONGET Gaeh f cddact i ng on the 21
Novenber. 2003 becomes overly crowded and heat : '

10 easily accumulates. Accordingly, the 1lth aspect of
-the present invention is more preferably applied to a
 ; chip. testing apparatus of a ‘type pushing.chips:-
against contact portions in the state carried
on a tray.
15 In the "ICchip testing apparatus according to the
‘ llth_aspecf of the present invention, when pushing the
terminals of a chip against the contact - -
portion of the test head, the pusher base is made to
approach the contact portion and the chip. .
20  is pushed to the contact portion side by the pusher
block. '
At this time, the positional relationship of the
pusher base and the contact portion is_ restricted to
- standard dimensions by a stopper or other mechanical
25 mechanism or electrical motor or other electrical
mechanism. When error occurs in the positional
relationship between the pusher base and the contact
portion, the error is absorbed by the pusher block
imparting elasticity to the electronic device by an
30 elastic member. Therefore, it is possible to prevent

_an excessive pushing force from acting on the



19 el ectroni c device. and conversely the pushing force becom ng
insufficient. That is, in the device testing apparatus according to the
11t h aspect of the present invention, the stroke of 2hHoyamiies2003 not
managed. 5 The pushing force against the electronic device is mnade uniform
by controlling the |load by the pusher block. The el astic nenber is not
particularly limted. A coil spring or othgy various types of elastic
menbers 10 or actuators etc. may be used. Further, the elastic nmenber may

be provided at otheicth@edti gpsit8 aiddidrskdyt hﬁepgﬁgﬁin&aﬁﬁrceﬁe mai n
error occurring in the positional relationship between the pusher base and

the contact 15 mgmysBéfé'@h@P‘am’@tﬁt{ dsheiphshehfieriesstastisig t he
el ectronic devi Ceaﬂﬁasr%Lt‘hs L8 PARNNE BGL UMD C}t‘ﬂ' %gﬂb?néfAiYthﬁ i he

pusher side stopper and pusher surface, nuf acturin I mensi ons
AZ between the daweadtioper thenstroke sqii)mi?@r pasberi ps o«f:tznamame@ont act

pins. The cyimul at.fh\ée g_ﬁgcgég{:gerfg& ¥ R9L gﬁ%xly?g‘?l&g As much as

0.1-to 0.2 mm or e case use o or exanple coi |
springs as the elnws:tel anigpar by homew@ll,mme:her doadoby the pustiwmng force
acting on the el eocj;or%i c device 25 becones 3 gf/ball or so with respect to
a standard |oad© gf/ball even when error of 2 mmoccurs. There is
therefore no problem amea&lastéesiwﬁbézoaik alot ipraa-uht:hmhemy Loadtedhe
el astic nmenber is ]gs artlcu arw imted,

&b

e preferabl
made variabl e i n S astFEY. °F\V3 i YREPUS ttyﬁgsePﬁsFﬁEngﬁn‘B %/She 21

Novenber 2003 or actuators etc. may be used. Further, the elastic
member may be provided at other locations in addition
to the pusher base.

The main error occurring in the positional
relationship between the pusher base and the contact
15 portion may be considered to be the thickness AX of
the electronic device itself, the manufacturing
‘dimensions AY between the pusher side stopper and
pusher surface, and the manufacturing dimensions AZ
between the contact portion side stopper and tips of
20 the contact pins. The cumulative amount of the AX to
AZ normally rises to as much as 0.1 to *0.2 mm or so.
When considering the case of use of for example coil
springs as the elastic members, however, the error of
~the pushing force acting on the electronic device
25 - becomes +3 gf/ball or so with respect to a standard
load of 25 gf/ball even when error of *2 mm occurs.
There is therefore no problem of an excessive load or
insufficient load.
The elastic member is not particularly limited,
30 but more preferably it is made variable in elasticity.

Variability of the elasticity means the



- 20 elasticity in the direction of pushing the electronic devices given
to the pusher block can be changed. The specific neans is not particularly
limted. For exanple, it is possible to make the el asiliNevepber 2603 abl e by
switching anong a plurality of types of elastic nenbers having different
coefficients of elasticity or possible to nake the elasticity variable by
using the sane el astic nmenbers and changinhggthe basic |ength of the

el astic nenbers. 10 By naking the elasticity of the elastic nenbers
variable, it is pogstbbetyoid | ik ceeabnWbotNp@dyind | UAldRRSNER the
standard | oad (pushing force) caused by the test conditions of the

el ectronic devi EB¥1CFReFEYRR O tie @&ﬁé@roblaﬁbl?%%IanFhﬁngﬁ@e Thedevi ce
testing apparat ugRe¢eresygsfat &l -notAg%%%ggaw tendddd), aghect of the
present invention, the apparatus can be nmade sn%ller In size by
efficiently arrasgemglehelel bstpasaidiicets anlet hee @bagtibisur bi ng and

radi ati ng nber 2 e f e oclk. Further,

accordi ng Fﬁ thevgﬁéﬁgggp% tsdﬁ§$ﬁé“?%W§§ ng §E€E%¥?%£g§gﬁﬁﬁﬁ%hﬁﬁg a gas

flowin the chaeBestico mepberalhavwingf délffereohi codEfickmnts lef gas flow i s

supplied evenly e ectroni c devices he,25 variation in _t.h

Conper atur 6 di ot ALBEERELCRRE P THELS &3 mpkor BR e Tay Pt e b 1 BRiAB AR

devi ces etc. canbgeusehfeché vedye tipptdSedmband the thamgimy twleevati on or
hort.ened. . Further, by formng a

reduction of the tengeiatugﬁ cgn be

passage for gui dPAGIENESPEET 2B $10F a7 tiFe"G§MPEEEr on of the heat absorbing

and radi atg ng nenber pynmhRénpushere kasa/caryposhene bk gkt i @ Indipeaber 2003
variable, it is possible to flexibly deal with any

fluctuations in the standard load (pushing force)

caused by the test conditions of the electronic
devices. Therefore, the range of application of the
15 device testing apparatus becomes greater.
According to the 1llth aspect of the present
-invention, the apparatus can be made smaller in size
by efficiently arranging the elastic members and the
heat absorbing and radiating member between the pusher
20 based and the pusher block.
Further, according to the 1l1lth aspect of the
present invention, by blowing a gas flow in the
chamber to a plurality of electronic devices, the gas _
flow is supplied evenly on the electronic devices, the - é
25 variation in the temperature distribution due to the .
heat generated by the electronic devices etc. can be
effectively suppressed, and the time for elevation or
reduction of the temperature can be shortened.
Further, by forming a passage for guiding the gas
30 flow in the direction of the heat absorbing and

radiating member in the pusher base/or pusher block,



- 21 the gas flowis evenly supplied to the electronic devices, variation
in the tenperature distribution due to the heat generated by the

el ectroni c devices can be effectively suppressed, arii Konembhan2009r

el evation or 5 reduction of the tenperature can be shortened. Further, by
provi di ng the pusher base and/or pusher block with a nozzle for guiding a
tenperature control gas, separate fromth as flowin the chanber for
mai ntai ning the el ectronic devices at a 10 ‘predeterm ned tenperature,

toward the direction ok khey heat rdhidpd 13d ehadhat b G- ORIDE! |
fluctuations in thqq;agrrpergt_ ure dist i%&ﬁi&n due to thggﬂeat generated by
the el ectroni c delevieesanvbsiatientivaihe digppesssude dnstrihutiane duer

el evation or redygfiqn %a‘i—.hggﬁér&@é@jcf)ﬁtt e eﬁ%%t?%n% O%ﬁﬁﬁ cHIE deype of

t he device testing apparatus accor gtothe firs aspects of
the invention i sffectpyellycebhpptysséds taadi thiee tilmeefibr oalevatyidre cappl i ed

to ones which hol .Gk u si npl 0. push _electronjc_devices, device
testing app§ar at us""ceje'sd1"([;cftJ‘iéél1 E;é%&%?%%raa%r? T &80 rlk?ﬁ 5£8F{ﬁ?%‘?ﬁ?ty of
el ectroni c devices, denxithertebyi pgoapparatiieepuehez bype avdiomng a

lurality of electrqnic,devices |oaded an test , tra etc. 25 BRI EF
PEAOR PTON o TR IR S T Eh it T ot cbidei v Fefperdaria t he

present inventi orcoMidolberene sepaeatd pir@intt e &ast Heow! ohl OMé ngha@sar i ption
of the pref erredv&%rrbodi,rrent,s_ given with reference to the attached
drawi ngs, in 30 Wfifchaigtginingsthe sebrrfehqd HWeVAresyfEwAof an 1 C chip 21

Novenber 2063 predetermined temperature, toward the direction of the
heat absorbing and radiating member, fluctuations in
the temperature distribution due to the heat generated
by the electronic device can be effectively suppressed
and the time for elevation or reduction of the

15 temperature can be shortened.
The type of the device testing apparatuses
‘according to the first to 1llth aspects of the
invention is not particularly limited. The invention
may be applied to ones which hold, ﬁick up, or simply
20 push electronic devices, device testing apparatuses of
a type holding and testing a plurality of electronic
devices, device testing apparatuses of a type testing
a plurality of electronic devices loaded on a test
“tray, etc.
25 BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and features cof the
present invention will become more apparent from the
following description of the preferred embodiments
given with reference to the attached drawings, in

30 which:

Fig. 1 is a schematic overall view of an IC chip



- 22 testing apparatus according to a first enbodi nent of the present
invention; Fig. 2 is a sectional view of key portions of the |C chip
testing apparatus; 5 Fig. 3 is a sectional view of ke3l Novanken@003how ng
the vicinity of connection termnals of an IC chip testing apparatus; Fig.
4 is a sectional view of key portions showng the vicinity of connection
termnals of an IC 10 chip testing apparatius _accordi ng to anot her

enbodi ment of the present invention; Fig. 5to Fig. 12 are sectional views

of key portions efsthi@qChpbpateshs oA Wees acest dbfiod Onedt REr _
enbodi nents of the present invention; 15 Fig. 13 is a schematic perspective

view of an |IC cHY PESSPRY APPaRrBIeR according to still anot her

enbodi ment of the preseRt bnygnhi it k1 1AekSo? REPEPBELfovd ¢ Gfhed
met hod of handling an I'C chip in a device testing apparatus 20 shown in
Fig. 13; Fig. 15 iC chig $8554R8| ePpedsfoctive view of a test tray

provided insthe devi ceg;lesking ?pfﬁé@{dﬁl %%W]olfnkg%rggo%gié%ﬂ g. 16 is a

di sassenbl ed perspective view o e 25 structure o insert (test

tray), socket guith®wingngheomigdnipy msf (cumesttiopokervajals ehert e&t. head
e X1l i sramieied TBOTERNEE 1o 2 seot!onal view of key
portions along the | ifdag.X¥ ELb- XVEédctBimoin viiewriod. k&§; p@ttNovenber 2003
showing the vicinity of connection terminals of an IC
10 chip testing apparatus according to another embodiment
of the present invention;

Fig. 5 to Fig. 12 are sectional views of key
portions of IC chip testing apparatuses according to
other embodiments of the present invention;

15 Fig. 13 is a schematic perspective view of an IC
chip testing apparatus according to still another
-embodiment of the present invention;

Fig. 14 is a schematic view of a method of

handling an IC chip in a device testing apparatus
20 shown in Fig. 13;

Fig. 15 is a disassembled perspective view of a

test tray provided in the device testing apparatus

shown in Fig. 13;

Fig. 16 is a disassembled perspective view of the
25 structure of a bush, insert (test tray), socket guide,
and contact pins (contact porticon) in the test head
shown in Fig. 13;
Fig. 17 is a sectional view of key portions along
the line XVII-XVII shown in Fig. 16;
30 Fig. 18 is a sectional view of key portions along

the line XVIII-XVIII shown in Fig. 16;



- 23 Fig. 19 is a-disassenbl ed perspective view of an exanple of a match
plate; Fig. 20 is a sectional view of the structure of the inside of a
test chanber; 5 Fig. 21 is a disassenbl ed perspecti veiviNewgnifer 260t her
enbodi nent of the present invention (corresponding to Fig. 16); Fig. 22 is
a di sassenbl ed perspective view of an exanple of a match plate of the
enbodi rent shown in 10 Fig. 21; Fig. 23 Lspa sectional view of the
structure of the inside of a test chanber of the enmbodi nent showmn in Fig.

21; Fig. 24 is a di sassienblied ipeaspeshsyanyiaW frspka gkl biapothes
enbodi nent of the present invention;_ Fig. 25 is a sectional view al ong the
line XXV XXV of aSX¥¥R1H&fd PpBREFBnPdRtEhe enbodi nent shown in Fig. 24;

Fig. 26 is a sectionalriy.ewofist Resbpsideafviy 22 %?@”E%Eueguéedgfi ce
testing apparatus according to another enbodi ment of the present
invention; Fig. 2%7M%singisieand @ &@sbfchaydgmortions of the match plate

shown in Fig. 26; and fidl 238 1S aaqealianiled YL KYPOLL] 008 Of 25
the device testing apparatus according to anotlhier “enbodiment of "t he
present inventi onPPHBCRIEMPOGNMERtTHE FIRERERRED tENBOBRVENES Fi r st

Enbodi ment As Shot/\é’bﬂ-fles'ﬂ&%}xg_ ttlaeF,ng. cpé ;testi ng apparatus 30 2
according to the present enbodi ment FS an apparatus for testing an IC
chip, as a device undétig.et2, isnaadigdsNenieldibnpcPdctive view of an
example of a match plate of the embodiment shown in
10 Fig. 21;
Fig. 23 is a sectional view of the structure of
the inside of a test chamber of the embodiment shown
in Fig. 21;
Fig. 24 is a disassembled perspective view of
15 still another embodiment of the present invention;
Fig. 25 is a sectional view along the line XXV-
XXV of a test head porticn of the embodiment shown in
Fig. 24;
Fig. 26 is a sectional view of the inside of a
20 chamber of a device testing apparatus according to
another embodiment of the present invention;
Fig. 27 is a plane view of key portions of the

match plate shown in Fig. 26; and

Fig. 28 is a sectional view of key portions of
25 the device testing apparatus according to another
embodiment of the present invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
As shown in Fig. 1, the IC chip testing apparatus
30 2 according to the present embodiment is an apparatus

for testing an IC chip, as a device under test, in an



- 24 - ordinary tenperature, |low tenperature, or high tenperature state
and is provided with a handler 4 and a nain test unit, not shown. The
handl er 4 conveys | C chips under test successively t2i N@eswek@083 provi ded
5 at the test head and stores the IC chips finished being tested on
predeterm ned trays sorted in accordance with the test results. In this
enbodi nent, the handler 4 is provided wihy,a chanber 6. The top of a test
head 10 is exposed 10 at a test stage 8 in the chanber 6. The top of the

test head 10 is shwiimddy Fegpe2atibe, t Dfy Mfeddi@ diesle, Beadidf has a socket
20 attached to it. The chip nounti n% openi ng of the socket "20 faces the

i nside of the chABRGTagrengtatfeat® +6iprovizag geith ashardlesndedmd from

a suction head 24 mayihecs4Ccaassi Vaby sklgiachal mafﬁlali%treq tBnbbys THE 1C
sockets 20 provided on the test head 10 are connecte t hr ough %ab es to

the main test uni$RiRsowdsHoMApt Perepspively dat déhagicketrsunrevidedt he | C

20 sockets 20 areycqifpe ughat I t L0 unit, then
the IC chips 22 are tes?ctga%Qb?ea?eg?ds?g%a% t?%or#t théepﬁr?gin%lgjééﬁééni t.

Details of the |®iystkesdeg0on predeteinired dirmys Asrsedwinin Fig. 1, the
handl er 4 has an A%}o&%nﬁgﬁgﬂetﬁg Lﬁ%ts}eog&lrr]%’ | C chips to be test and
Cc i Nt O 2)

storing tested | I ps sorte classes. | C magazi ne 30 hol ds
| oader use trays 32A dm whiich eBodiheps, tithdadrekiead 4aie pabyiedd sorting

E:Ir gggeg,zBeﬁrgt y3t25'331%h glr—c,%han%%gggi %Hcefg‘lé@:oé%gtc%&%%dtsﬂb;gggﬁg"%%g 2G are
arranged alOprededteranteat 2talevenbertRO0Ghamber 6. The top of the
test head 10 is shown in Fig. 2. The top of the test
head 10 has a socket 20 attached to it. The chip
mounting opening of the socket 20 faces the inside of
the chamber so that the IC chips 22 under test
15 conveyed from a suction head 24 may be successively
detachably mounted in it.
The IC sockets 20 provided on the test head 10
are connected through cables to the main test unit
{(not shown). IC chips 22 detachably mounted at the IC
20 sockets 20 are connected through the cables to the
main test unit, then the IC chips 22 are tested by
test signals from the main test unit. Details of the

IC sockets 20 will be given later.

As -shown-in-Fig+ 1, the handler 4 has an-IC

25 magazine 30 for storing IC chips to be test and
storing tested IC chips sorted into classes. The IC
magazine 30 holds loader use trays 32A on which IC
chips to be tested are carried, sorting trays 32B to
32E on which tested IC chips are carried sorted into

30 classes, empty trays 32F, and option trays 32G. These

trays 32A to 32G are arranged at predetermined



- 25 intervals along the X-direction and are stacked in the Z-direction
(height direction). 1C chips carried on a | oader tray 32A are conveyed to
a soak stage 36 inside the chamber 6 using 5 the fi rdtNovembende§dr 34
attached to the handler 4. Further, the I C chips finished being tested at
the test head 10 are | oaded and sorted on the sorting trays 32B to 32E of
the |1 C nagazi ne 30 using the second XY-co yor 35. Anpbng the sorting
trays 32B to 10 32E, for exanple, the trays 32C are the tray for good

devices, while thg,qblendt LaYg a{:ﬁet)}i'—ed%t(z%ﬁofnoranttihgredgfzggké &; fleylces or
devices for retesting. e errpgy rays are conveyed to and stacked
over the sorting Z+dipec3diBnt gh82ghwhdthedtaven becone 15 filled with the

tested |1 C chips and arlPC[ %%gg)ga‘sfﬁ]ségfr_%éin%ét%{yc%?g'%%g%%tebgg Lrays 32G are

used for other application I's"air-tight in
structure except danvdyeel por b enakostagandd emsildet vbhe 2BamBeché pssidy ch is

desi gned to_be abl.e to open.and _cl ose shutter etc. and.for exanple can
mai ntain a °hi gh ’f%?rp%ﬁﬁ%?%"&%??%f $%o%tt éiréctou%get gaﬁgﬁbﬁf f‘lGOC or a
| ow t enper at ur e sphattthedd, reMIteapepat fieisier aadwly +668€edThe thsi de of the

chanber 6 is divided 25 intg a soak stage 36, a test stage 8, ,and an exit
stage 40. The soak®%t J&@%é%%%%ﬁéﬁ&% sarted Qﬁlg?-i&}ei FOTF{NIThe surface

of the turntabl e 8ayRS3dmdeNtaki 8RSthd2r¢ GhadLMRR &0 Lyikgl dhag | C chips
arranged at a 30 predeterm ned pitch along the circunferential _direction.

In the present enfRRPGREAL-CORYEFCAr 85t WNONY Ndifefisait ipgosrays 32B to
10 32E, for example, the trays 32C are the tray for good

devices, while the other trays are the trays for the
defective devices or devices for retesting.
The empty trays 32F are conveyed to and stacked
over the sorting trays 32B to 32E which have become
15 filled with the tested IC chips and are used as
sorting trays. The option trays 32G are used for other
applications.
The inside of the chamber 6 is air-tight in
structure except for the portion for transfer of the
20 IC chips which is designed to be able to open and
close by a shutter etc. and for example can maintain a
high temperature state of room temperature to about
160°C or a low temperature state of room temperature
""" to about -60°C. The insgide of the chamber 6 is divided
25 into a soak stage 36, a test stage 8, and an exit
stage 40.
The soak stage 36 has a turntable 38 arranged in
it. The surface of the turntable 38 has indentations
42 for temporarily holding IC chips arranged at a
30 predetermined pitch along the circumferential

direction. In the present embodiment, there are two



- 26 rows of indentations 42 fornmed in the radial- direction of the
turntable 38. The two rows of indentations 42 are arranged at a
predetermned pitch in the circunferencial direction.2MNevemhené®e 38 5
turns clockwi se. The IC chips carried into the .indentations 42 of the
turntable 38 at the loading position 44 by the first KY-conveyor 34 are
given a thermal stress (low tenperature or Qigh tenperature) until the
tenperature conditions to be tested are 10 #%dched while the turntable 38
i s being indexed j ir Lon tation. .At t akeo position 46
about 240 degree§ﬁ$ﬁ§?ﬁ% q&F%é%??éﬁg%fifo anﬁ%hl rgﬁstﬁggf%%ding position
44 based on t he diardaricof ofothei durmfatilee Is8ur mMhablteo38pwd50f he suction
heads attached to, one of, .t he t?ree cont act ar ms 48 grg gosit'oned above
the turntable 38. N OS50 81t FOR, ST DS T n PEECEERERBTT BYGH t he
indentations 42 bin tdlee sucicuifelteadsal Thierddvies. ohet aakndalbe 488 ar e
attached at_angl es of Zqéf bst ant | Ilgﬁe ual anmounts in the circunferenti al
direction wth resHett & &S8naftes RS P& 1eAnd8%8d 120 degrees at a
tinme in the clockin&shtaliieet i4sonoef thotaldmhrakouls bhetshaibad®bag Note that
this "index" neans to Iepeatedl¥ turn by 25 predeterm ned angle, then stop,
then again turn BPETIREIS S¥nithedE LRt SY RONVRYOL /e BFSt BFEeR rRlexi ng of
a contact arm 48ghdhn1t ig-asenibher sl Afdre %txomgﬁt ﬁﬁﬂgsé%@?&dﬁ to the
e

time daring which 1C chips are nmounted in sockets o test head 10 and

tested plus 30 tH&%H el tegpezetnent corditiensctenbgs tepbadt e socket s.
The stoppi pg ti mMerQfcHdd SvHiNdeXhRIthint i1 LB NALHRENMG2903exed in the

direction of rotation.

At a takeout position 46 about 240 degrees in the

direction of rotation from the loading position 44
based on the center of rotation of the turntable 38,

15 the suction heads attached to one of the three contact
arms 48 are positioned above the turhtablé 38. At that
"position, IC chips can be taken out from the
indentations 42 by the suction heads. The three
contact arms 48 are attached at angles of

20 substantially equal amounts in the circumferential
direction with respect to the shaft 50 and can be
indexed 120 degrees at a time in the clockwise

direction of rotation about the shaft 50. Note that

this "index™ means to repeatedly turn by a

25 predetermined angle, then stop, then again turn by a
predetermined angle. At the time of this indexing of a
contact arm 48, the time when the arm 48 is stopped
corresponds to the time during which IC chips are
mounted in sockets of the test head 10 and tested plus

30 the time for detachment of the IC chips from the

sockets. The stopping time of this indexing is the



- 27 sane as the stopping tinme of the indexing at the turntable 38. The
turntable 38 and the contact arns 48 are rotated to be indexed
synchronously. In the enbodi nent, the suction heads & Nexemdfer 2603 he t hree
contact arns 48 are positioned above the takeout position 46 of the soak
stage 36, the suction heads of another of the contact arns 48 are

posi tioned above the contact heads 10 of_t{u; test stage 8, and the
suction heads of the other of the contact arns 48 10 are positioned above

the inlet 52 of t ' t age 40. The. |l C chi l. ed in_the indentations
42 of the turnt a%%laee?ft écﬁlet %§°P8%189n’g”%%s‘?c€i‘%ﬁe i‘g‘%%fuf‘ﬁea%tﬁ?%t able 38 are
gi ven a predet er ntunedkadier 38l. Theesaridbabine |38 aidnghiendexedct r anms hes

| oadi ng position 44 totthec1 &akgout osi tion ﬁ{sﬁand gre pi cked up by the
suction heads of FRIMHEEHRM 28 APITRe  BRKEBHFC"OFS4¥ri on 46. The 1C chips
pi cked up by the suctimn theeatdbodtifefdsi thonatakoy teblde bEsbndessl 10 by
the 20 indegi ng of the contact arm48 in_ the cl ockw se ghrecti on. At that

position, a2 showh§ FTHSF SOPteft arps o f8 RrePY5ttkoRedp 28RUSHERY by t he

suction heads 24 takéowd tpadied oho sbherseskeisailGran@ Best ede dhetidn chi ps
22 attached to the sockets 20 above 25 the test head 10 and finished being

tested are pi cked?e¥y fhidPBPerheistibei SRR LIE 48d 2p8sPefdhterethove

the inlet 52 of thgoexXidhsSiRAR AL Braliberd NdEXiNg st hageoBt aghgarm 48
shown in Fig. 1 in the clockwise direction. At this position, the tested

| C chips are 30 sthel surtinn deadspesi thenosenyofathexicongactt aFme ndd he
direction g the QrLoWd+ Rindd @bl tRESIAIAN £f Jihendl HNoyeabgye 2003

40.

The IC chips loaded in the indentations 42 of the
turntable 38 at the loading position 44 of the
turntable 38 are given a predetermined thermal stress

15 while being indexed from the loading position 44 to
the takeout position 46 and are picked up by the
" suction heads of a contact arm 48 at the takeout
position 46. The IC chips picked up by the suction
heads are positioned above the test head 10 by the
20 indexing of the contact arm 48 in the clockwise
direction. At that position, as shown in Fig. 2, the
IC chips 22 picked up and held by the suction heads 24
are attached to the sockets 20 and tested.
The IC chips 22 attached to the sockets 20 above
25 the test head 10 and finished being tested are picked

up again by the suction heads 24 and positioned above
the inlet 52 of the exit stage 40 by the indexing of
the contact arm 48 shown in Fig. 1 in the clockwise
direction. At this position, the tested IC chips are
30 slid to the exit position 54 by an exit shifter in the

direction of the arrow A. At the exit position of the



- 28 -exit stage 40,.the I1C chips arranged above the exit shifter are
returned fromthe tenperature of the test, that is, the | ow tenperature or
the high tenperature, to ordinary tenperature. |n th Nexembsi 2803 ow 5
tenperature test, the IC chips are returned to ordinary tenperature at the
exit stage 40 so it is possible to effectively prevent condensation from
occurring on the IC chips directly after b éng taken out fromthe chanber
6. 10 The I C chi ps arranged above the exit shifter at the exit position 54

of o\l exit stage.d ateqbelul Atk 40 AlidlnatyoheOReLalys eend apshifted i1

the direction of the ar a not ‘shown exit arm and noved to an exit
turn arranged at sbhdtesceirei ngtyposid ifomonb@heThenpérakutetof nthis twedi,gned to

be able to nove and rth between.the recejvi 0sit] and t he
ej ect position ggggyl drﬁ%%gi?% YRR EYEES Sh gbetﬁgggrg%ééégéé%%%é suction
heads of the secdrdoX¥icenyeyernp&atane. desikheedate be ablewto nove to the

ej ect position 58 20 of . the exit turn._The tested |IC chi arranged at the
ej ect position b QNE?r8§PFetg?ﬂtar TtV stﬁthﬁetﬂﬁﬂgéy%ﬁ 35 to one of

the sorting traysr¥Batrg B2hpebasete ot e 83t Beagkt 80 8 itheiglevice
testing apparatus 2 ag;ording to 25 the present enbhodi nent, soak stage
heat exchanger 6@°S5¢Pafr 5AgEHLST ¥R % AUSVSG tofORAENEBEACRY 36 inside

the chanmber 6 of dhweifiandl eh dnantc an8sd Shage1heakteeXpbangeralih i s
arranged at the side wall of the test stage 8. These heat exchangers 60

and 62 are provi R JFW thecEBBAMRRT Uhits using liquid nitrogen etc. as a
cool ant angg bl owers faheCirbCBhabs NG+ 1oL PUIRNG hE 2%iNoxgibes 2003

the exit position 54 of the exit stage 40 are returned
to ordinary temperature, then shifted in the direction
of the arrow B by a not shown exit arm and moved to an
exit turn arranged at the receiving position 56. The
15 exit turn is designed to be able to move back and
forth between the recéiving position 56 and the eject
‘position 58 by turning in the direction of the arrow
C. The suction heads of the second XY-conveyor 35 are
designed to be able to move to the eject position 58
20 of the exit turn. The tested IC chips arranged at the
eject position by the exit turn are conveyed by the
conveyor 35 to one of the sorting trays 32B to 32E

based on the test results.

In the device testing apparatus 2 according to

25 the present embodiment, a scak stage heat exchanger 60
is arranged at the ceiling of the soak stage 36 inside
the chamber 6 of the handler 4 and a test stage heat
exchanger 62 is arranged at the side wall of the test
stage 8. These heat exchangers 60 and 62 are provided

30 with cooling units using liquid nitrogen etc. as a

coolant and blowers for circulating the cooling air



- 29 inside the chanber when the tester 2 is able to performlow
tenperature tests. Wien the tester is able to perform high tengerature
tests, the heat exchangers 60 and 62 are provi ded widlhNeNembieRglQhits and
bl owers. 5 When the tester is able to performlow tenperature tests and
hi gh tenperature tests, the heat exchangers 60 and 62 are provided with
cooling units, heating wunits, and blowers_and are used sw tchi ng between
the cooling units and heating units. Thesé’heat exchangers 10 60 and 62
are controlled by a.tenperature controller 70, The te rature controller
70 receives as i%ﬁﬁf‘&eo DUt ARG Fa S ey & eat?%%’é?%ﬁfr ‘rgﬁg‘_ né:8r 72 arranged
at the test stagpeBfotenpsr aidiiperstmser té4tal rangediiad tddiersaakaslage 36,
and ot her sensors and can contraol 15 the ampunt of heat exchange éout put)
of the heat  excRANBEFEOED I GEMERTACUSPALAEES ni TIF LRF OGSHERIS nal s

fromthese sensok9. ahd Eheatdldranideexnkanabhomg thei @XpRirN@oeBrsW | | be
given of the case where the tester 2_.is one 20 able to perform both high

t enper at ur @ t est ¥R§RAEPBWFEEHRTE iR Bd et &6t BeRAGTTR MO TRIIRATFE WS used

mostly for  perf@eBt8gah@VhiPNRIHHR r@StEstES RO dicthanderat the
test stage 8, the bottomof the chanber 6 COH’EI’I sed of a heat insulating
o]

25 material etc. ®4nangap? @fe tpROMHas Fasd 80ohsndi Wlthe haatdmger 6 are
cut away. A sockghi2Q hghd be‘gextﬁﬁiend‘%%@ h0ekhSs@ taehed ddisien gﬂ@ socket

20 is held in a sockef guide 8 socket guide 82 IS attached to a base
ring 88. The 30ckadéngi ngiss amd dtgadcingd unota- nBuasée Mmpdfaxcd@nganys

consti tut g the GRATRAT ¢9PEPL NehrfiZ:o 1% VD! £BALDASE.AS JRUSAGE 2003

70. The temperature controller 70 receives as input

output signals from a temperature sensor 72 arranged
at the test stage 8, temperature sensor 74 arranged at
the scak stage 36, and other sensors and can control
15 the amount of heat exchange (output) of the heat
exchangers 60 and 62 in accordance with the output
signals from these sensors.
In the following explanation, the explanation
will be given of the case where the tester 2 is one
20 able to perform both high temperature tests and low
temperature tests and the apparatus is used mostly for
performing low temperature tests.
As shown in Fig. 2, at the test stage 8, the
‘bottom of the chamber & comprised of a heat insulating
25 material etc. and part of the main base 80 holding the
chamber 6 are cut away. A socket 20 held on a test
head 10 is attached there.
The socket 20 is held in a socket guide 82. The
socket guide 82 is attached to a base ring 88. The
30 base ring 88 is attached to a mounting base 90 and

constitutes the chamber opening 92. The mounting base



- 30 90 has a heat insulating property simlar to that of .the chanber 6
and is detachably secured to the bottom opening of the chanber 6 and the
mai n base 80. The back surface of the socket 20 (out sdiddovgmbes2@Bhnber) has
a | ow tenperature socket adapter 98 connected to it. The term nals of the
socket 20 are electrically connected with. The adapter 98 is secured at
the surface of the approxinmate center portion of the printed circuit board
100 and enabl es the 10 el ectrical connectTotf Between the termnals of the
socket 20 and the opri nted circuit board 100. The test_. head 10 is attached
to the bottom surtad@Sof PRET PREREREARYT REOPETEEaFd™bdr FOEAIhAL t he

printed circuit theactha#®eri 8 ahgoisalddramer teciragetHoatd hdrrolhe test
head 10 receives a drive signal fromthe nmain test unit, not shown, and

sends a test driRPeTSIGn&F EHcafbpedeni I &hcatRén PBSEhElsocket 20
through the printed CipheUibhcRO80LErd00 SN HN@RUBRL 80 PSuts e Ik t he
present enbodi nent, as shown in Fig. 2, a heating board 106 havi ng an
opening at ?ts c&hambery hgsl Redowt EerReF AT hEOR S Er RdaRtRF The nounting
base 90 (outsi deqfhdhamben) 1khr eHgh &Y B RARM docREE V%A both a
heat insulating material and seal 25 nmenber. The heating board 106 is also
call ed an H FI X ¢lesttaricaddyceonpreseed ofith + dihiseedapaecr 98rint$rgurgd anar
heati ng el enent Sandy t n ] ; . e bottom
surface of the h]eagétgi ng %‘({)5{'5%%%@1%2 ?Ms?ga E?ﬁkI'l;c;egldlrijtllé‘nmea \ggﬁ%g é&ﬁ@ és%al menber
112. The 30 fir sttisegirimtedecittRit sheand | Ur echdf enabkaaptbeas a silicone

sponge rubpgr shegle Al 1% LoAREE 1 DAV Mlrdeh NNLCTREM1 4902 of the

socket 20 and the printed circuit beoard 100. The test
head 10 is attached to the bottom surface of the
printed circuit board 100. Note that the printed
circuit board 100 is also called a performance board.

15 The test head 10 receives a drive signal from the
main test unit, not shown, and sends a test drive
‘signal to an IC chip 22 attached to the socket 20
through the printed circuit board 100 and the adapter
98.

20 In the present embodiment, as shown in Fig. 2, a
heating board 106 having an opening at its center is
bolted etc. to the back surface of the mounting base
90 (outside of chamber) through a mounting board

- serving as both a heat insulating material and seal

25 member. The heating board 106 is also called an HIFIX
heater and comprised of a rubber heater or other
planar heating element 108 sandwiched between aluminum
sheets etc. At the bottom surface of the heating board
106 is affixed in advance a first seal member 112. The

30 first seal member 112 is configured for ekample as a

silicone sponge rubber sheet or other sheet having



-- 31 elasticity. 1In this enbodi nent, when securing the socket adapter 98
attached to the approximate center of the printed circuit board 100
serving as the test board by 5 connecting it to the Zobkemem200he outer
circunferential surface of the printed circuit board 100 directly contacts
the bottom surface of the heating board 106 through the first seal nenber
112 and the printed circuit board 100a is grectly heated 10 by the

heati ng board 106. The heating board 106 has radial drying passages 110
formed init. Dry_fgas ;can be sealed in the first air-tight space 118
formed between the SocKet Ygui de 82- and the printed circuit board 100. As
the dry gas for 15 sedn rbpisnemdedihent, ndiernisectirdhty spaceoddd; for

exanpl e use is made of dry air _having fqQr a condensation te rature | ower
than the inside ?‘gfl‘“ﬁ)teefratgér 8t8f7‘cﬁﬁ‘é g%atﬁ}?erapﬁroﬁ&imaé?aﬁﬁp*é‘?r \qﬁgn“tehe
inside of the chapbiited icirabut bobbf, 10&a3FicRNASNSaki 08st cHPLFRLEY e of
the dry air _sealed inside the first ai r-ti%t %ﬁgce 118a t hrough the

drying pasSages 49§ 1PCefér 581 Fhaptrrkets OpERPBerature of the dry

air is for exanpl &if@@ifereR¥BENabUEface DAL PM nitBaFbdrcditi Hodfte present
enbodi nent, the socket 20 has attached to it connection termnals 21 able

to deform el asti ch?? inpctdy geptpehs the aktiosn surhacBopfoihends of the

connection term npdst iyl HRI=aCe0RCEhEGL 4P dHE Al %@aﬁi g&fdi:érbi?f‘id 100.
The 30 top ends of the connection termnals 21 are formed wth contacts

21a agai nst whi chathecheepriinged g2aceit Joawst differ i2003rectly heated
10 by the heating board 106.

The heating board 106 has radial drying passages
110 formed in it. Dry gas can be sealed in the first
air-tight space 118 formed between the socket guide 82
and the printed circuit board 100. As the dry gas for
15 sealing inside the first air-tight space 118, for
example use is made of dry air having for a
" condensation temperature lower than the inside
temperature of the chamber 6. For example, when the
inside of the chamber 6 is about -55°C, the
20 condensation temperature of the dry air sealed inside
the first air-tight space 118a through the drying
passages 110 is preferably about -60°C. The
temperature of the dry air is for example room
" “temperature.
25 As shown in Fig. 3, in the present embodiment,
the socket 20 has attached to it connection terminals
21 able to deform elastically in the vertical
direction. The bottom ends of the connection terminals
21 are connected to the printed circuit board 100. The
30 top ends of the connection terminals 21 are formed

with contacts 2la against which the terminals 22a of



- 32 the IC chip 22 are pushed and electrically connected. |In the present
enbodi nent, the suction head 24 also functions as a pusher. Wen testing an
IC chip 22, the IC chip 22 picked up by the vacuum Sidiovember BadE 25 is
pushed in the direction of the connection termnals 21 to secure

el ectrical connection between the termnals 22a and the contacts 2la of
the connection termnals 21. The bottomend of the suction head 24 has 10
attached to it a pushing pad 26 for cont af:t?’?ng"the top surface of the
term nals 22a of [the C%hip 2 and term nal s 22a agai nst

one |
the contacts 2la ob ]{Ché: &8nr?léc?1‘:%np‘fgﬁjefsf§]:?g’l%s e’g%%%?ﬁgaﬂaﬁghijﬂﬁn%%"cﬁ is

conprised of a synthetiinc thespRe8en®t diffod iMEHtdt ikhe thcieAheRead 54 de of the
suction head 24 polsi tioned.around the bottom end of the vacuum suction

bore 25 is buri ed 3P FYBCEAGRENPE 2 7Pt WheRoheaEEPAGARNEC I €hii p 27 or

indirectly contaciidngne 1che@ughaansimead ald vy 28meabaim! Shcep9ting the
sane. The cooling unit 27 is conprised for exanple of a Peltier elenent,

vortex tube, hedt®s g, i€oBrFRgduse Headisestdrgerf she. conneetidrer
elenent is an el edmiti ndhlse 260+608kHYe eé%fi@atlycgﬁngeﬁﬁgﬁh%%’%\?eéf a

cooling unit able to 25 cool bg bl ow ng conpressed air. prpe is a
unit using the rdterkermisnls| ded anrdtike pigpdactsaBder bf hkat. As the heat

exchanger, a passagfdion tevhahipg {1 quid nitrogen or another cool ant or
a passage for circulating a cool ant %roma refrigeration cycle nmay 30 be

menti oned. Note that Vithenbgsitny asdacfooie rapatdionn h2ada2Peh&ser el ement or
heat pipe, §he Fugﬂéééyédz%0N9¥eng£S§PQ§ pad 26 for contacting the top
surface of the terminals 22a of the IC chip 22 and
pushing these terminals 22a against the contacts 21la
of the connection terminals 21. The pushing pad 26 is
comprised of a synthetic resin or other insulating
15 member.
Inside of the suction head 24 positioned around
‘the bottom end of the vacuum suction bore 25 is buried
a cooling unit 27 directly contacting the IC chip 27
or indirectly contacting it through an insulating
20 menmber for cooling the same. The cooling unit 27 is
comprised for example of a Peltier element, vortex
tube, heat pipe, cooling use heat exchanger, etc. A

Peltier element is an element able to cool by

electricity. A vortex tube is a cooling unit able to
25 cool by blowing compressed air. A heat pipe is a unit
using the movement of fluid in the pipe to absorb
heat. As the heat exchanger, a passage for circulating
" liquid nitrogen or another coolant or a passage for
circulating a coolant from a refrigeration cycle may
30 be mentioned. ©Note that when using as a cooling unit

27 a Peltier element or heat pipe, the position



- 33 opposite to the cooling side becones a heat radiating portion, so,
as shown in Fig. 3, the cooling fins 29 nmay be connected to the cooling
unit 27. Further, when the suction head 24 itself is2kiperikar 2083 heat 5
conductivity, the outer circunferential surface of the suction head is
processed to roughen it to nake it function as heat radiating fins.
Further, the cooling wunit 27 may be anothe% cooling unit than the above.
Near the cooling unit 27 is arranged al0ot erature sensor 28. The

tenperature of t S2iGRI R c Y. & oling unit 27 can be
directly or i ndlnfpeﬂct Iy m::ét)séragd88 ?b Slcgra %roglegeﬁsg?a%r?‘glﬁbltng
particularly |inmeatiasut s@,phat shmmsansmrg.orB other cobhengoeonplx or ot her

tenperature sensq{aépg% %%ﬂ%@%?dlg tﬂg te era]t glﬁjei\ Si ggalgag?ﬁlsured by the

tenperature senso i's inpu oF 5 Whetk
cool i ng out put bytnawesmabmngedevncelages@ ias superGanrceh hBgtheat generated

by the IC chip 2 ests, and mal ntain the 1C chip 22 constantly at a
20 predet erfr’]n nedzﬁoceklrgﬁlec%gf’r&trt ?’Pl St hetT %}ﬁcbangg@pﬁéaépﬁgpgg% of d&or di ng

to the present esmnﬂlmmteadeienprécég@d G Rign ?%gn Igenﬁﬁahig%e hﬁ@t (2)2 its
cool s e chip SO

own at the tinme g %?% gl b coollngunltz
it is 25 possibl & YECERCEE BERtt FRILAE NG i -t BurkBekeathe geerkimad by
the IC chip 22 anchilto 27esiayt Be hfothéP &bl idly %n&rte‘QﬁEﬁ %Qegb&%/v

e

tenperature as prescribed | n the_specifications evice testing
apparat us of the preséf@r3ghenfeathentunit Reatisngrbeasdd186 i s attached

zza(r)ggnd theio chanbgimpeneruie 92as6f 34 AAMGLS MR 88 LRS! fie 4l November
22 cooled by the cooling unit 27 can be directly or

indirectly measured. The temperature sensor 28 is not
particularly limited, but a platinum sensor or other
thermocouple or other temperature sensor can be used.

i5 The temperature signal measured by the temperature
sensor 28 is input to the controller. This controls
‘the cooling output by the ccoling device 27 so as to
cancel the heat generated by the IC chip 22 during
tests and maintain the IC chip 22 constantly at a

20 predetermined temperature.

In the IC chip testing apparatus 2 according to

the present embodiment, even if the IC chip 22
generates heat on its own at the time of testing, the
cooling unit 27 cools the IC chip 22, so it is

25 possible to cancel out the effect due to the heat
generated by the IC chip 22 and to test the IC chip 22
at a predetermined low temperature as prescribed in
the specifications.

In the device testing apparatus of the present

30 embodiment, a heating board 106 is attached around the

chamber opening 92a of the chamber 6 with an inside




-- 34 cooled to a tenperature below ordinary tenperature and the printed

circuit board 100a is heated by heat conduction. The printed circuit board
100 positioned behind the socket 20 is heated to a tZHnidevemther@0&bove 5 t he
condensati on point of the anmbient gas. Therefore, it is possible to
effectively prevent condensation fromoccurring at the printed circuit
board 100 behind the socket. Further, in_tgng 1C chip testing apparatus 10
according to the present embodi ment, since a special spacing frame or
other heatl |nsul alddieShblG! WefipbsarfPl SIROYEhioble TBAMLALLUL NGy FoStS
beconme | ower. Further, since .Re 8. stance between the prrnted circuit
board 100 and t hetlakdmnted circembrkadtd B aster heathe b}{eheatfzal Ei’ith
fromthe socket printed.cireujt r 0] ectrical c es
etc.) can be shcz)%l{eér%lecgl%élr'eg?gr S?éﬁ#é‘?aén%re Q% (r%&jagg ggh Bes+ Jb?%?cﬁed, and
the reliability dielting tthet socirtb20 isphentedtl t20 aFttetberatiunetdisodeC chip

testing apparatus ccording to this e di nent., by bringin he printed
circuit boa?d 100tr|lzentc(;%n(<:i§r11]tsgg Ri Pﬂl?ﬁeoggfgﬁ @b&&él dgafo_fsg,é%g%éozf% forma
first air-tight spades bb@sdblehec priateivaly giidveheacdngbdgaion he SOC:‘(et
uide 82 and 25 formng in the heatjng bpard 106 a .dryi ng passage 11 or
?eedi ng dry gas i%‘?“hé’qﬁ"ﬁrﬁm& F‘%t %bﬁtp’é’dgceéj ff’or,cultthéoﬁgflsﬁogli Pehintht
space 118 can be fid |edatt.h a dry gas. This enabl es condensati on behi nd

the socket guide 82 to be further effectively prevented. 30 Second
Enbodi ment As shown i f ¥ters, ipnthReTScediRI ERIdMIMBRPAERALRE Noverber 2003

10 according to the present embodiment, since a special

spacing frame or other heat insulating structure is
not employed, the manufacturing costs become lower.
Further, since the distance between the printed
circuit board 100 and the socket 20 is remarkably

15 short, the electrical path from the socket 20 to the
printed circuit board 100 (electrical cables etc.) can
-be shortened, greater resistance to noise can be
obtained, and the reliability of the tests can be
improved.

20 Further, in the IC chip testing apparatus 2
according to this embodiment, by bringing the printed
circuit board 100 into contact with the heating board

106 so as to form a first air-tight space 118 at the

printed circuit board side of the socket guide 82 and

25 forming in the heating board 106 a drying passage 110
for feeding dry gas in the first air-tight space 118,
the first air-tight space 118 can be filled with a dry
gas. This enables condensation behind the socket guide
82 to be further effectively prevented.

30 Second Embodiment

As shown in Fig. 4, in the second embodiment of



- 35 - the present invention, no cooling unit.is attached at the suction
head 24a side. A cooling unit 27a or 27b is attached at the side of the
socket 20. The position of arrangenent of the cool i ngl Novdmisf2008 27b is
not 5 particularly limted, but for exanple as shown in Fig. 4 the unit
may be arranged between the socket 20 and socket adapter 98 or at the
position of the bottom ends of the conne_ctjéz)n termnals 21. Wen arrangi ng
the cooling unit 27a between the 10 socket™20 and the socket adapter 28,

it is preferable prevent ,short-circuiting with the
connection term n%ylr‘és) ﬂzr%rs’%n% gﬁi@gﬁ%%é;%,, rf%gog&épﬁngnghml 3{'7%5;%%%4 £%he I1C
chip 22 through ttie socktdion?@etd 2¢ancigle .t 3 chedtingenaiat 28abyr tiw | C chip

22 and 15 thereby, enahle.the | C chip. 22 t e teste | ow tenperature
as prescribed iny%%ea?tg"paec&e%i &5t F§ﬁ5£13W£ tz"lﬁr Eﬁ’ﬁ%ﬁg ?hea'%%lﬁ"?ﬁ;”iﬁﬂnt 27b
at the position off tderdmefcremendstiné d¢de iopnuedti ana beravpals mk the
cooling unit 27b is attached at tge 0 bottom endi of the conpectijon

3 8i5in

termnals 21 thr R DI Ut {85 &EPRE RefBefon 1h Bif-s case,

the cooling unit 24nh«canlis whg bE shidndss Huraweh the sbBret ate ngharenber 29
and connection termnals 21 to _cancel the heat generated bg the 1C chip 22
?

and 25 thereby erd®feeh RdapternPg 95 b Hie MOSHEGORt 08 FBR PeEtRIerature as

prescribed in thesspedd i1Gal icORRect IHE €OiIHA sUBitt s 27a and 27b are
conprised of cooling units simlar to the above cooling unit 27. Note that

when the cooling unit "ep @rrapgingsehe qpalingouadti Adal hetveeprderty, the

cooling unky 27a o i ; cont act . wi
connect i onugl Nov%?r%%%pg(%?ngetﬂé U88ket f’gd%lﬂerregtg, 2Rt 26 Pi%%‘l—‘&'égfe

to form a space to prevent short-circuiting with the
connection terminals 21. In this case, the cooling
unit 27a cools the IC chip 22 through the socket 20 to
cancel the heat generated by the IC chip 22 and

15 thereby enable the IC chip 22 to be tested at a low
temperature as prescribed in the specifications.

When arranging the cooling unit 27b at the
position of the bottom ends of the connection
terminals 21, the cooling unit 27b is attached at the

20 bottom ends of the connection terminals 21 through a
plastic or other insulating member 29. In this case,
the cooling unit 27b cools the IC chip 22 through the
insulating member 29 and connection terminals 21 to

“cancel the heat generated by thé IC ¢hip 22 and

25 thereby enable the IC chip 22 to be tested at a low
temperature as prescribed in the specifications.

The cooling units 27a and 27b are comprised of
cooling units similar to the above cooling unit 27.
Note that when the cooling unit 27a or 27b itself has

30 an insulating property, the cooling unit 27a or 27b

may be brought into direct contact with the connection



- 36 termnals 21. The cooling unit 27a or 27b may be provided with heat
radiating fins 29a or 29b if necessary for cooling. Modifications of First
Enbodi nent and Second 5 Enbodi ment In the above firsit Mo@nbec 2068

enbodi nents, the explanation was made with reference to an IC chip
testing apparatus 2 mainly performng |ow tenperature tests, but it is

al so possible to use the device 2 of 10 the present enbodi nents to conduct
ordinary tenperature tests of electronic ites. In this case, the test
chanber 6 and the tenperature controller attached inside it my be

el i m nated. Even *i/ﬁrt“{%ﬁllst Ré- TRetcetdmserndtaddat e 31 d181aIb enper at ur e

15 controller, ifpidvidedewpeRShOAe +L1iGANHOkhBe268 Ghifoy 2% to a
predeterm ned ordinary tenperature by just the cooling unit 27, 27a,
and/ or 27b, the ARGHFSATE ARA CPptErdal tenperature controller woul d become

unnecessary. 20 Wen ¢@aductbngoh oWt PRAAHBLAShS Ll Aeddnd chip 22,
however, if just maintaining the chip at a [ow tenperature state,
condensat i oh woulERkoskdEenges become a problem so it is preferable to use

the test chanber 6 to;GOYRE ggﬁéée%%réh%ga?ﬁa%ae?gggén%g%ﬂa&{tnst %earrbi ent

tenperature of the inside of t a a predeterm ned 1Tow
t enper at ure st at eexplRgathen, way emad et tdondifetrenge htghat enpertatpur e t ests on

cont rol 1o prevent gy perBHEd P e el B 0 SRR
predet er mi ned tenmssta,ubet 2¢ NevehderpdMidle to use the device 2 of

10 the present embodiments to conduct ordinary
temperature tests of electronic devices. In this case,
the test chamber 6 and the temperature controller
attached inside it may be eliminated. Even without the
test chamber 6 and the internal temperature

15 controller, if it were possible to control the IC chip
22 to a predetermined ordinary temperature by just the
‘cooling unit 27, 27a, and/or 27b, the chamber 6 and
internal temperature controller would become
unnecessary.

20 When conducting low temperature tests on an IC
chip 22, however, if just maintaining the IC chip 22
at a low temperature state, condensation would
sometimes become a problem, so it is preferable to use

- the test chamber 6 to cover the test stage 8 and

25 maintain the ambient temperature of the inside of the

chamber 6 at a predetermined low temperature state.
Further, even when conducting high temperature

tests on an IC chip 22, the present invention is

effective from the viewpoint of control to prevent the

30 temperature of the IC chip 22 exceeding a

predetermined temperature.




- .37 Third Enbodi nent The overall configuration of the IC chip testing
apparatus according to the present inventionis simlar to that of the
device testing apparatus 5 according to the first en@idisenibeslod® in Fig.
1. Part of the explanation thereof will therefore be omtted. As shown in
Fig. 5 at the test stage, part of the chanber conprised of the heat
insulating material 10 etc. is cut away. A socket 120 held on a test head
is attached there. The socket 120 is held ®¥ the socket guide 180. The
socket guide 180 is attached to the bottom opening of the chanber 6 shown

in Fig. 1 through a ndt:SKHeRARodEneate ring etc. A printed circuit board
184 is arranged behi ndhe me&@ﬁe&oAEQg&ﬂ&%rp%fofth%h@&beﬁl ff%&%??cket 120
a

has attached to it connection termnals 121 able to elastlc ormin
the vertical di r AREFHREUPhECSOTBHPE oRP crhis RIFeaemE @@ﬁﬁé@@pnnlﬁernlnals 121

are connect ed t0s e i kBl @fla®! pEULhe NARELL 4 ThE LBRa:ERdS Of the

connection termnals 121 are pushed agalnst by the s of the IC
chip 122 f o? eIeﬁﬁqqnﬁﬂngbéﬁnééﬁléhrsﬂﬂembﬂﬁﬂmﬂn¢owhsunfaneFm@ the 25

printed circuit boand 84S 4 FEQHQ'E??I? él?esrteoqe?co ljllgherN%%g%tQ%Let Pgst

printed circuit board 184 is alfsSo ca rrance - boar
head 110 recelvegmmtﬁﬁd“35|gnal from the main test unit, not shown, and

sends a test drive 3%§§E al % |§:5519ﬂ%33 c%Pn %ted to %h .
connection terminals 17170 Ph tRet? 1R tHod§it g nPaE® 23* Novenber
2003 the chamber comprised of the heat insulating material
10 etc. is cut away. A socket 120 held on a test head is
attached there.
The socket 120 is held by the socket guide 180.
The socket guide 180 is attached to the bottom opening
of the chamber 6 shown in Fig. 1 through a not shown
15 base ring etc.
A printed circuit board 184 is arranged behind
‘the socket 120 {(outside of chamber). The socket 120
has attached to it connection terminals 121 able to
elastically deform in the vertical direction. The
20 bottom ends of the connection terminals 121 are
connected to the printed circuit board 184. The top
ends of the connection terminals 121 are pushed
against by the terminals of the IC chip 122 for
- electrical connection. At the bottom surface of the
25 printed circuit board 184 is attached a test head 110.
Note that the printed circuit board 184 is also called
a performance board.
The test head 110 receives a drive signal from
the main test unit, not shown, and sends a test drive
30 signal to the IC chip 122 connected to the connection

terminals 121 of the socket 120 through the printed



- 38 - circuit board 184. In the present enbodinent, as shown in Fig. 5, a
suction nozzle 127 having a vacuum suction bore 125 is provi ded bel ow each
of the suction heads 124. The 5 suction nozzle 127 alZloNewmbes 28683 a pusher.
Wien testing the I1C chip 122, the I1C chip 122 picked up by the vacuum
suction bore 125 is pushed in the direction of the connection termnals
121 to secure electrical connection betweepsthe termnals of the IC chip
122 10 and the connection termnals 121. At ?he bottom end of the suction
nozzle 127 is atipchs hi pad 126 for contacting the top surface
of the IC chip 12‘52 (fltrjcs?w%ur algg)' and pushing the termnals of the IC
chip 122 agai nst the 15 ddwengotisentt emhpdhent]l2 hsofshichm sockeéy. 120.a The

pushing pad 126 ig é;é)fg}{i %%(h%f 13 SXQ;[IEI ti&(l: raecsi AT AP heg ins gtisng
material. Note thal an outer cyli erer 98 r?ﬁy Het provi d&d "8 5u the out er
circunference of ptdweidadtiedounezzheol2he Thectoidrerheadsi nder. 128 is for 20
TCchip 1225 11 1SRRI BRE RS La7aPhePHEsEYSt | & GUERFEr JOGR the ohip
122. In the presesdtimyeatid @t chig peshechal 5© dhigd udes plibiksdoud eby
cylinder 128. 25 The vacuum suction bore 125 forned jn the suction, nozzle
127 is given a sufRQbTFHEYA9GFOFr BO5Er L2 Byl s PHRAICS oW RS B2FBFEIRD ot her

vacuum generator &9 ¢ied asdiaflot iRinCkerRiaads hpd 0 ddhesdfar@hichedg2idh) t he
| ower end of the suction pad 126. Note that at the 30 tine of testing the

| C chip 122, negatPRREPreds hedvesn {be FarRrbrte®E SFhendCgddrniadact i on
bore 125. Ap | C 2indove@inred3on terminals 121.

At the bottom end of the suction nozzle 127 is
attached a pushing pad 126 for contacting the top
surface of the IC chip 122 (first surface) and pushing
the terminals of the IC chip 122 against the

15 connection terminals 121 of the socket 120. The
pushing pad 126 is comprised of a synthetic resin or

-6ther insulating material. Note that an outer cylinder
128 may be provided arocund the outer circumference of
the suction nozzle 127. The outer cylinder 128 is for

20 example comprised of a conductive metal. By its lower
end contacting the IC chip 122, it is possible to
drain the static electricity of the chip 122. In the
present invention, the pusher also includes this outer

“cylinder 128.

25 The vacuum suction bore 125 formed in the suction
nozzle 127 is given a suitable negative pressure by a
not shown ejector or other vacuum generator to
detachably pick up and hold the IC chip 122 at the
lower end of the suction pad 126. Note that at the

30 time of testing the IC chip 122, negative pressure is

not introduced to the vacuum suction bore 125. An IC



- 39 chip 122 is pushed by the suction pad 126 in the -direction of the
socket 120 for connection of the termnals of the IC chip 122 and the
connection termnals of the socket 120. 5 As shown i21 Nowgmber 2008 t he
present enbodi nent, a tenperature sensor protecting cylinder 186 is
attached through the approximate center of the socket 120 and the printed
circuit board 184. Inside the tenperature ensor protecting cylinder 186
is formed an axial bore 10 188 al ong the axi‘al™ direction. Behind the wall
bor i s _at

at the top part @f. t axi_al 18 ached erat ure sensor
190. In the pr esecg}lpeggc%df‘ﬁeﬁ’tl,sh?‘ﬁeby ?Cehr?pg’?lg%ﬁ?g g%ﬁs%éggbfi S conprised by
a thernocoupl e, dilmativm bEnpre asodleethE2dUEoRgcorRBESt DSy dheyhd stor, 15 or
ot her contact-type tenperature sensor.., T t enperature sensor 190 enabl es
di rect neasur ene%erdq‘maﬁﬁeol#eﬁﬁ%rg?uﬁrélpmﬁeétzhé‘nggtéﬁif)c“i’ﬁc’tbjsf’q he top
surface of the waddmiefalkheft epe peddked 12dve sensor protecting cylinder 186
bei ng brought in close contact with the 20 back gsecond surface) of the IC

chip 122. The tenper at¥r ENGYPaiBfFthe I-.Cichithe1ps=agttcemePd Hiphthe @

t enperat ure sensfenk¥aitars€Bbntor HpFteHiINWN cyE9RLES! | 86 - i TheGRMo! | er
detects when the I C chip 122 has becone hi gher than the set tenperature

due to 25 heat ittRpsates aBPTARIRELR iGRPTEROBI 68 BCeERT i WP aRsdi um

through the cool i RABPEISEGSt 187 ds ARl .Ngns AR LR DL O dIG (TRANS)
fornmed at the socket guide 180 or another nenber to around the 1C chip 122

to cool the |C c}FOR2Proggctrhagcenlindprrddibudsi onpedpan taxialatiore
:\L\Tehgg,r zggg dry; ¢ a1 8ea&P08eR5AId 12RO R BROPhe 1H51 FAE ¥k
top part of the axial bore 188 is attached a
temperature sensor 190. In the present embodiment, the
temperature sensor 190 is comprised by a thermocouple,
platinum temperature measuring resistor, thermistor,
15 or other contact-type temperature sensor. The
temperature sensor 190 enables direct measurement of
-the temperature of the IC chip 122 by the top surface
of the wall of the top part of the sensor protecting
cylinder 186 being brought in close contact with the
20 back (second surface) of the IC chip 122.

The temperature data of the IC chip 122 detected
by the temperature sensor 190 1s sent to a not shown
controller. The controller detects when the IC chip

""" 122 has become higher than the sSet temperature due to ~

25 heat it generates during. testing and blows a cooling
medium through the cooling medium passage 182 (cooling
medium blowing means)-formed at the socket guide 180
or another member to around the IC chip 122 to cool
the IC chip 122.

30 The cooling medium is not particularly limited,

but dry air having a condensation point about the same



- 40 or lower than the inside tenperature of the chanber 6 is preferable.
For exanple, when the inside of the chanber 6 is about -55C, the
condensation tenperature of the dry air passing thr@igloddntbe 2003 Nng nedi um
5 passage 182 and blown around the I1C chip 122 is preferably a tenperature
of -55C or lower. The tenperature of the cooling nediumitself blown

t hrough the cooling nmedium passage 182 toward the IC chip 122 is
controll ed to about the same degree as the ® r— 10 tenperature inside the
chanmber 6. The ter% rature, of the cooling nmedium anpunt bl own, and

bl owi ng time are Oet¥FR HBERsBRE hbRS19fe EREERERER O thhShamberi § 122

detected by the tEpRicFerasl1sensef LOMHIRCOMENALhENDEE FiMISE ihel de the
perm ssi bl e range of the test 15 specifications. That is, the controller

monitors the terffE™SEr & &5t pheubi~1hé ERpefardersaeiprierperakire
control s the tenpsy alne eré,aawngasgmg blrow g Ehaecaéaﬁiw%n&ﬁ% ng medi um
e c

bl owmn fromthe cooling nmedi um passage 182 to around t I'p 122 so as
to cancel 20 outPasf@dfedB2gandrhledh Bramme tBeckfpchiy WZ iy testing and

ther eby cont ol i RRYARUE RSO fitfe e SEECHL P A2, | Sugonst ant |y

mai ntai ned at a set tenperature. Note that the cool1ng nmedi um passage 182
is 25 conprised tufaariing aft hheugbeHolge median ékbslf niglowodketuatapt er
180, but it is alsp i.hl e for 0qQl,i,ng _nedi,u age. | not her
menber separate fromp:%?)ﬁielpléoIél gf'&gdg%o%ear 8138.2 qu’wlagda %%a%gs‘gq’tﬂ 32?0 attach
a tube, nozzle, etx.candrbléedthe gbobt nderedmemiagpaadasOtlidenirC chip 122.

ety 08 OO0 (A IRALNT BRR80 % nd ndlBe:"8 . ArRe "R BARSALE o 1O"
the cooling medium, amount blown, and blowing time are
determined so that the temperature of the IC chip 122
detected by the temperature sensor 190 becomes a
temperature inside the permissible range of the test

15 specifications. That is, the controller monitors the
temperature output of the temperature sensor 190 and
‘controls the temperature, amount, and blowing time of
the cooling medium blown from the cooling medium
passage 182 to around the IC chip 122 so as to cancel

20 out the heat generated by the IC chip 122 during
testing and thereby control the temperature so that
the IC chip 122 is constantly maintained at a set

temperature.

- Note that the cooling medium passage 182 is

25 comprised by forming a through hole in an existing
socket adapter 180, but it is also possible to form a
cooling medium passage in another member separate from
the socket adapter 180. It is also possible to attach
a tube, nozzle, etc. to blow the cooling medium around

30 the IC chip 122. Further, the cooling medium passage

182 may be a single passage. When a plurality are




- 41 provided, however, the cooling efficiency is further inproved.
Further, it is possible to provide around the IC chip 122, along with a
cool ing nedi um bl owi ng neans conprised of such a codMgvemdsr @0@Ppassage
182 5 etc., an anbient gas suction neans for sucking in the gas around the
| C chip 122. By sucking in the gas present around the I C chip 122 (gas
becomi ng higher in tenperature than the set, tenperature due to the heat
generated by the IC chip 122) and cooling tHe area 10 around the IC chi p
122 by the coolin iLum bl owin ans, -t.he caaling effjcigen i s further
i mproved. In suc é’n@?ﬂﬁgéhgﬁw‘?‘éﬁ | n%‘eeaﬁﬁggépﬁseggéﬁf’%?% 1% fe"’t’%éleﬁr esent
enbodi ment, even inprikedl Crahthed 22it dgangioaktedlbhead provide awwoald the tine
of testing, the heat gene ed js detected by_the tenperature sensor
190 and a cool i nég‘r?egl%uﬁﬁ&BnE?%H T % at@ﬁ%é?ﬁ?u‘i“ d; Wilg& c. so as
to cancel out theneagfsf eohprobed her haain Qae@%lbitiﬁg hydine passdyd 1822 is
bl owmn fromthe cooling nedi um passage 182 toward the 20 1C chip 122 for a
predet er mi med ti MEC-ThéPefBPESNEt 927 HRUGHLGR Frangstrrgsusking Hodditl e to
test an IC chip ded? axbuddpeadetersmiied set sheapekahyr enaghPresecribed in
the specifications at all times. In particular, with"an |C chip testing
apparatus 25 acddefieRy PEOPRE Bhesthtchdmddizndges beaeBing highsdr dffure
sensor 190 det ectidiheti@ (keMPREAL LEE Kt éejﬁ%elrgtﬁk?lapd&gztbstﬁé anged at the
socket 120 side, the electrical wring fromthe tenperature sensor 120
becones sinpl e eviansngatgd: byt the hi@ishim Y3t laepdacar3dngypke sargd on head.
Note that {s/ the . t u r r t . suction
Noral e 21 }\fgve o Fongsache SEPEL AL U £ SRS He WR3130E N8 HuR b HG
means, the cooling efficiency is further improved.

In such an IC chip testing apparatus according to
the present embodiment, even if the IC chip 122
generates heat on its own at the time of testing, the
15 heat generated is detected by the temperature sensor
190 and a cooling medium controlled in its
‘temperature, amount, etc. so as to cancel out the
effects of the heat generated by the IC chip 122 is
blown from the cooling medium passage 182 toward the
20 IC chip 122 for a predetermined time. Therefore, at
the time of testing, it is possible to test an IC chip
122 at a predetermined set temperature as prescribed
in the specifications at all times.
In particular, with an IC chip testing apparatus
25 according to the present embodiment, since a
temperature sensor 190 detecting the temperature of
the IC chip 122 is arranged at the socket 120 side,
the electrical wiring from the temperature sensor 120
becomes simple even in a tester having a rotary arm
30 type suction head. Note that in the past, a

temperature sensor was arranged at the suction nozzle




- 42 127 side and the suction nozzle 127 was nmade to rotate by the rotary
arm48 shown in Fig. 1, so it was necessary to provide a rotary contact
connection termnal etc. in the mddle of the el ectrdidddvember 8805 from t he
tenperature sensor and the wiring becanme nore conplicated. Further, in a
testing apparatus having a rotary armtype suction head 124, a plurality
of rotary arns 48 are generally arranged around the shaft 50 shown in 10
Fig. 1. Wen attaching a tenperature sensor43o-a suction nozzle 127 of a
suction head 124 or_ the outer cylinder 127, a nunber of tenperature
sensors correspobid g€ 2Pk thanBert HIn iRa%16h 17d7 ¥RESMEIS 6@ rOtARer
cylinders 128 beofpesdeeRs: r)ﬁrmA§8 oppaaedd &3l uhi §o iR he tester
according to the present enbodinent, it is sufficient to provi de a nunber
of tenperature s@%ﬁﬁsa}got@oprés’b@ﬂd& nePtart kenk@ssefoshectbeket s 120 in

whi ch | C chips 12&&&%@%%@msehétmha%%ggé%' RS tl%cli: duge. MHE &ynber Of

the tenperature 20 sensors 190. Fourt i ment own in
this enbodi fent, fren dde tefmpehetuvoat senrsey pnd etMewamne bengoe mcgoa shovvn
in Fig. 5 anong taccattetdype tenperature sensor 190a 25 such as a

radi ati on thernone using infrared rays etc. is arranged. The rest of

the structure is si m |Earrthtear ,t Rat aof:eshEnq mgaraamsomnggt e tbeaeybodi nent
shown in Fig. 5. Co n masrrt(): Ls._a §Sf%$ned (‘][ N reference nuneral s and
common portions of-theB50 élxpllgﬁa e(a) e DR E 1 Ks CEhEweFh B 6, the

testing appar at us4821a1No\gm'iaﬂTa12(903rranged around the shaft 50 shown in
10 Fig. 1. When attaching a temperature sensor to a
suction nozzle 127 of a suction head 124 or the outer
cylinder 127, a number of temperature sensors
corresponding to the number of suction nozzles 1276 or
outer cylinders 128 becomes necessary. As opposed to
15 this, in the tester according to the present
embodiment, it is sufficient to provide a number of
‘temperature sensor 190 corresponding to the number of
sockets 120 in which IC chips 122 are mounted, so it
is possible to reduce the number of the temperature
20 sensors 190.
Fourth Embodiment
As shown in Fig. 6, in this embodiment, instead
of the contact type temperature sensor 190 shown in
~ Fig. 5, a non-contact type temperature sensor 190a
25 such as a radiation thermometer using infrared rays
etc. is arranged. The rest of the structure is similar
to that of the tester according to the embodiment
shown in Fig. 5. Common members are assigned common
reference numerals and common portions of the
30 explanations are omitted,

As shown in Fig. 6, the testing apparatus




-- 4 3 according to this enbodinent is exactly the sane as the tester of
t he enbodi nent shown in Fig. 5 except for having the non-contact type
tenperature sensor 190a and exhibits simlar actions2fadiovenilfee@083 5 Fifth
Enbodi nrent As shown in Fig. 7, in this enbodiment, instead of the cooling
medi um passage 182 forned at the socket adapter 180 shown in Fig. 5 or
along with the sane, a cooling nedium bl ow ng nozzle 192 (cooling nmedi um
10 bl owi ng neans) for blow ng a cooling medilimtoward the back (second
surface) of the I1C chip 122 is attached to the back of the socket 120. The
cool i ng medi um E}C&ﬂrrﬁginﬁof?l shigoephodineninds) g4acbhhcthe FARE idS A

cooling medi um i sHedddt@P 3rNOhe SEAMHGRA RUWRALHNF LS. aenBFAidtg means.
The cooling nedium can be blown from the nozzle 192 to the back of the IC
chip 122. The codi9thdavddoduihgeRerateiftpdfedndei SCABET2paFe SN y |inited,

but for exanpl e ifyddh@kRs&n2bids &M IHMELALNLe hasksrddediBY be conprised
of a heat 20 exchanger using liquid nitrogen for lowering the tenperature

of the insi¥e of the &ifBeEmbodhgent bl ower while in the case of a high
tenperature test it r@yslﬂgwglorirgr?gd I 3 Q%?Lts eX6BaREERL USi M ey dreat er or
0

a cooling elenent and a blower. 2 he ' est the structufe is simlar to
that of the testef tEHor@odiligat nedhen epdrsdigeei82siownednat®i ghe sHck&dmon

T e Wk STV, SRABR SN T A2 G ATRT RO 1
this enbodi nent ¢solekactrlediimebianknasndded a9 godlihlgvesdiiarm 2003
10 blowing means) for blowing a cooling medium toward the
back (second surface) of the IC chip 122 is attached
to the back of the socket 120. The cooling medium
blowing nozzle 192 has a tube 194 connected to it. A
cooling medium is fed from a not shown cooling medium
15 . generating means. The cooling medium can be blown from
the nozzle 192 to the back of the IC chip 122.

The cooling medium generating means is not
particularly limited, but for example in the case of a
low temperature test, it may be comprised of a heat

20 exchanger using liquid nitrogen for lowering the
temperature of the inside of the chamber 6 and a
blower while in the case of a high temperature test it
may be comprised of a heat exchanger using a heater or

- a cooling element and a blower.
25 The rest of the structure is similar to that of
' the tester according to the embodiment shown in Fig.
5. Common members are assigned common reference
numerals and common portions of the explanations are
omitted.
30 As shown in Fig. 7, the tester according to this

embodiment is exactly the same as the testing



- 44 apparatus of the enbodi nent shown in .Fig. 5 except for having the

bl owi ng nozzle 192 for blowing a cooling nediumto the back of the IC chip
122, so exhibits simlar actions and effects as the Zilownmbebadd3rent 5 and
i nproves the cooling efficiency of the IC chip 122. Sixth Enbodi nent As
shown in Fig. 8 1in this enbodinent, instead of the cooling nedi um passage
182 fornmed at the socket 10 adapter 180 shown in Fig. 5 or along with the
same, a cooling medi um bl owi ng nozzl e 192a ¥tooling nedi um bl owi ng neans)
for blow ng a cool ig% mediumtoward the side surfaces of the suction

nozzl e 127 and t RPRHETMS &F tAEePMIPBTN QA Ged? FhHE- cooPFFRPhE@ UM

bl owi ng 15 nozzl engkdiddy ivhe M1oweAHOLhIEIE 19 FREULEAWRAg AecoSDOkEt adapt er
180. The cooling medi um bl ow ng nozzle 192a has a tube 194a connected to

it. A cooling nedtemiys ¥edher Bark ohothelnehd®ollitdg ARdPEMBEREr ati ng

means. The cool i ng R0 IEHMNYENEHAT & PledBANS 4320 the rANEmSbHLA&t t O t hat
illustrated in the third enbodinent. At the outer circunference of the

outer cylinfler 19 dtprsvesyshronopbing e fifiriegcrhicéhthfeI€odtimg nmedi um
fromthe cooling pgedi um bl owi ng nozzle 192a is 25 blown is preferably
fornmed heat exchange fins 129 for raising the heat exchange efficiency and

more qui ckly cooling $ixthhiEmbodépenhder 128 and/ or suction nozzle 127.
T L ot shona Al Bt ERE, L0, LIl oHRRobeSt Shopeger ol o o
reference 21 Novenberhe2(®»ling medium passage 182 formed at the socket
10 adapter 180 shown in Fig. 5 or along with the same, a
cooling medium blowing nozzle 192a (cooling medium
blowing means) for blowing a cooling medium toward the
side surfaces of the suction nozzle 127 and the outer
cylinder 128 is arranged. The cooling medium blowing
15 nozzle 192a in this embodiment is secured on the
~ socket adapter 180.
The cooling medium blowing nozzle 192a has a tube
194a connected to it. A cooling medium is fed from a
not shown cooling medium generating means. The cooling
20 medium generating means used is one similar to that
illustrated in the third embodiment.
At the outer circumference of the outer cylinder
128 and/or suction nozzle 127 to which the cooling
‘medium from the cooling medium blowing nozzle 192a is
25 blown is preferably formed heat exchange fins 129 for
raising the heat exchange efficiency and more quickly
cooling the outer cylinder 128 and/or suction nozzle
127.
The rest of the structure is similar to that of
30 the tester according to the embodiment shown in Fig.

5. Common members are assigned common reference




- 45 nunerals and conmmon portions of the explanations are omtted. As
shown in Fig. 8, the tester according to this enbodinent is exactly the
sane as the tester of the 5 enbodi nent shown in Fig. 3l Hoeemierf2003t he
formati on of heat exchange fins 129 at the outer circunference of the
outer cylinder 128 and blowing a cooling nediumto the side surface of the
outer circunference of the outer cylinder 8, so exhibits simlar actions
and 10 effects as the third enbodi nent and hibits the actions and

ef fects expl ained hel ow. That is, a vari.ety of nponents_are arranged
around the socketn%oa\gs?egnlgnc?ﬂ‘go? e%‘?’ftnlén%f °§n%?‘& eéﬁ?ﬁnigﬁo%%aaﬁet is
often difficult tenidtesi.a cooling 15 nediumdirectly toward the IC chip

122. In the present nbodi nent, the cooling nmediumis bl.own toward the
side surface of the odefPeYfi hdefidod 1 FhodeStRE P@coﬁﬂ?‘ﬁglﬁmﬁfﬂ rectly.

At this tine, by qimmditieng heabxaXTPadige SdnRs ak28her tetber §F ofrections or
depressions_20 at the outer circunference of the outer cylinder 128, it is

possi bl e t 0°i ncr RIS e SPOUR ChANKET - &F AXGEBRcFOTcEBE” £RENREIR <yl i nder
128 efficiently, had Sicdhiaelg8nkliisCPPd dhaHLflieR E22-LRCLFEELL Yor IN the

present enbodinment as well, it is possible to 25 cancel out the effect of
the heat generat €thdPuhed cglisfep 129 and blawingest copding Bedim 4 at a

predet erni ned t enped al e A3 FREESEET DR dut d& s 3RGELELAALT QRScpdlot e t hat
as a nodification of this enbodinent, 30 i1t is possible not to provide the

cool i ng medi um PWowhFHdrder 198a o0 exdulbing mddildarbhowiegs pamdage 21
Novenber 2093 effects as the third embodiment and exhibits the
actions and effects explained below.

That is, a variety of components are arranged
around the socket 120 used in the testing of an IC
chip 122 and it is often difficult to blow a cooling

15 medium directly toward the IC chip 122. In the present
embodiment, the cooling medium is blown toward the
"side surface of the ocuter cylinder 128 to cool the IC
chip 122 indirectly. At this time, by providing heat
exchange fins 129 or other projections or depressions
20 at the outer circumference of the outer cylinder 128,
it is possible to increase the heat exchange
efficiency, cool the outer cylinder 128 efficiently,
and efficiently cool the IC chip 122 indirectly. In
"~ the present embodiment as well, it is possible to
25 cancel out the effect of the heat generated by the IC
chip 122 well and test the IC chip 122 at a
predetermined temperature as prescribed in the
specifications.
Note that as a modification of this embodiment,
30 it is possible not to provide the cooling medium

blowing nozzle 192a or cocling medium blowing passage




- 46 182 shown in Fig. 8, but to provide heat exchange fins 129 and ot her
projections or depressions at the outer circunference of the suction

nozzl e 127. \Wen the heat generated by the IC chip 2Z22Nowenier 200&t | ar ge,
it is 5 possible to cool the IC chip 122 even with radiation of heat by
the projections or depressions. Seventh Enbodi nent As shown in Fig. 9, in
this enbodinent, termnals are forned over éhe entire back of the IC chip
122. 10 Corresponding to this, a large nuib&? ©of connection terminals 121
are arranged at tf&s% erefore, int ere is no

ket ,12Q. T .hij di t, t
% (r%rjﬁ%r altnu?é“?"seRSo}?‘”lgt—dj o ot Igsg‘?’g?ﬁgxgggﬁg‘? 150 si de.

space to provide a te
Accordingly, in thl% anbedheenbrogscshond dmn ddprieisgiofs atnehecomtact type

tenperature sensor, 190b. is_arranged at the side _(p er_side), of the
sugPi on nozzle 127 BRYGEEE 8f1 FRgeruqasen 'F‘rﬂzs"l%oﬁrigonwgﬁi‘ %}P%n'i‘fe‘?%ture

sensor 190b is segererhted betaecket chaglapierisl&tantaRot aggelired 10 the
suction nozzle 127 20, %rr%g outer _cylinder 128 and does not nove along with
them The dPrect i RAFDPIFedOurBRENENST I¢ PR dtdf &VER WikPsTABAZEBR act type

tenperat ure sensogf LU iy th@m?&ei'é@@iéw &é”&e’ziz&ees(sfibhét. surface) of the
IC chip 122. The tenperature o t%e | C chip 122 can be 25 measured w t hout
1

contact. The rest of t Deimlar to that of the tester

according to the embodidmeypou3NeWNFig. Fb 9. in Xn L HMYSITRENE" S8R ASEL 9ned

comon reference nunerals and comdn portions of the explanations are 30
omtted. As showr¥® fged oveethesertiredorak mf ttdiet BCs cRipNbR2nber 2003

10 Corresponding to this, a large number of connection
terminals 121 are arranged at the socket 120.
Therefore, in this embodiment, there is no space to
provide a temperature sensor 190 or 190a at the socket
120 side. Accordingly, in this embodiment, as shown in

15 Fig. 9, a non-contact type temperature sensor 190b is
arranged at the side (pusher side) of the suction
‘nozzle 127 and outer cylinder 128. This non-contact
temperature sensor 190b is secured to the socket
adapter 180 and not secured to the suction nozzle 127

20 and outer cylinder 128 and does not move along with
them. The direction of measurement of temperature of
this non-contact type temperature sensor 190b is
toward the top surface (first surface) of the IC chip
122, The temperature of the IC chip 122 can be

25 measured without contact.

The rest of the structure is similar to that of
the tester according to the embodiment shown in Fig.
5. Common members are assigned common reference
numerals and common portions of the explanations are

30 omitted.

As shown in Fig. 9, the tester according to this



- 47 enbodi nent exhibits simlar actions and effects as the third

enbodi nent and exhibits the actions and effects explained below That is,
when termnals of an IC chip 122 are 5 arranged over Zlhdoventbier 20G8ck
(second surface) of the [1C chip 122, a correspondi ng nunber of connection
termnals are arranged without intervening space at the socket 120. In

such a case, it is difficult to neasure the tenperature of the I1C chip 122

fromthe 10 socket side. In the present eribbdi ment, the tenperature of

the surface of the her .side,of the I.C chip.122 is neasured by the
non- cont act type e@%@?ﬁ%u?égégﬁ%rswr IaF’Q&QPﬁgaﬁdn%ﬁg%%?ﬁ Hene

t enper at ure sensdathirlb et®OBimbher end Sexitibieed the se€UbRsi dnd eAftsuction
nozzl e 127 or outer .cyl ie\%dgr1128 and there is no need to nake it rotate by
the rotary armtoedﬁy"i'é‘un i Pfi~PHe suction nozzle 127 and outer cylinder

128. Therefore, evenThataikeSkRén hevinithaa g Qffaky aEM-hypelsycijion head 20
124, the electrical wri ng fromthe tenperature sensor 190b does not

become conp?i cat AFFANFECHEVEESERE SAtifRe PaFFedERECBALEATRRFR) @f rid¥- cont act

type tenperature.rc «91$0Nn2290R LorHsSshil R GiBEe! ¥rMBasiEe: {dif
tenperature of the IC chip 122 and a cooling mediumis 25 blown on the IC

chip 122 based orFaHENPd&sarenBREanged Withausr daservRRing spage 2.

Therefore, it is oS RLe t9gcapgel Oytst ef f.ect 0f; ated by
the IC chip 122 well and test the Idn%ﬁiap Jj%f'atl%aasp%gg?ée‘%%@n%g{i
tenperature as pregaginisedhentenpesatepecit itdat iT6nshipElght firdnbdt ment 21

Novenber 2093  gocket side. In the present embodiment, the
temperature of the surface of the pusher side of the
IC chip 122 is measured by the non-contact type
temperature sensor 190b.
If using a non-contact type temperature sensor

15 190b, there is no need to secure it to the suction
nozzle 127 or outer cylinder 128 and there is no need
to make it rotate by the rotary arm together with the
suction nozzle 127 and outer cylinder 128. Therefore,
even in a tester having a rotary arm type suction head

20 124, the electrical wiring from the temperature sensor
190b does not become complicated. In the tester of the
present embodiment, a non-contact type temperature.
sensor 150b is used to accurately measure the _

- temperature of the IC chip 122 and a cooling medium is

25 blown on the IC chip 122 based on the measurement
results to cool the IC chip 122. Therefore, it is
possible to cancel out the effect of heat generated by
the IC chip 122 well and test the IC chip 122 at a
predetermined temperature as prescribed in the

30 specifications.

Eighth Embodiment




- 48 As shown in Fi,g. 10, in this enbodinent, termnals are forned over
the entire back of the IC chip 122. Corresponding to this, a | arge nunber
of connection terminals 121 are arranged at the sockdtNaverer 200kr ef or e,
in this enbodinent, there is no space to provide a tenperature sensor 190
or 190a at the socket 120 side. Accordingly, in this enbodi nent, as shown
in Fig. 9, a non-contact type tenperature sensor 190c is arranged at the
side (pusher side) of the 10 suction nozZl é8127 and outer cyl i nder 128.
Thi s non- contact tenperature sensor Oc.is gecurg%i %o t he socket adapter
180 and not secured t &6t fB%¥0ctt oI nozzl é215P§nB™BUTEP Y1 i nder 128 and
does not nove alwighiwale thentodmed dveacthencat iprasacienEhttief 115
tenperature of this nagn-contact tg/ri)e, t enper at ure iensor 190c is toward the
outer circunferer® 12ur FEECBPORFND [ EDAFY | AdEPTIDED & . The
tenperature of themideiotykbbderals8 xanfe areasyegdav t®Woi@dt act. 20
The rest of the structure is simlar to that of the tester according to

t he embodi nent shidfh iTherrgores. imohhiish SRbPFeFEnEr e tRSEF ghe 'R GRAGE
reference nunerals AR i6@MADRRRELLON% YenRe %D 8RaATHPASa@Ie OM T ed.
25 As shown in Fig. 10, the tester according to this enbodi ment exhibits
simlar actions a#RFkett d@0s sddet haccerdinglanbdadi FBAE GRECRIMRM:+ £ he
actions and effec ol @isnedqgbe I IS Ny LerLgl C chip
122 are 30 arrangée ‘g{\iérgl ?‘ﬁ' 'e?lfi%e ac (sa!g(?or? EUF abg})ﬂ%%ls? (hgee ICI:Jchi P
122, a correspondiHiy risnrserapbedoanechd cridel (Hosdaiesidep3of the

10 suction nozzle 127 and outer cylinder 128. This non-

contact temperature sensor 190c¢ is secured to the
socket adapter 180 and not secured to the suction
nozzle 127 and outer cylinder 128 and does not move
along with them. The direction of measurement of

15 temperature of this non-contact type temperature
sensor 190c is toward the outer circumferential

“surface of the outer cylinder 128 (pusher). The
temperature of the outer cylinder 128 can be measured
without contact.

20 The rest of the structure is similar to that of
the tester according to the embodiment shown in Fig.
5. Common members are assigned common reference
numerals and common portions of the explanations are

~omitted.

25 As shown in Fig. 10, the tester according to this
embodiment exhibits similar actions and effects as the
third embodiment and exhibits the actions and effects
explained below.

That is, when terminals of an IC chip 122 are
30 arranged over the entire back (second surface) of the

IC chip 122, a corresponding number of connection




- 49 termnals are arranged without intervening space at the socket 120.
Further, the suction nozzle 127 and outer cylinder 128 are arranged above
t he socket, so even if a non-contact type tenperaturd Neawswer P80dised, 5 it
is often difficult to directly neasure the tenperature fromthe top
surface (first surface) of the IC chip 122. Therefore, in the present
enbodi nent, the tenperature of the outer cylinder 128 is neasured by the
non-contact type tenperature sensor 190c.” I using a non-contact type

t t 190c, there | t it toth ti
nozel e 127 or OutEPTEYALRBIC 195 HF RGFEORE ABCRELGL¥h TRAGE AL rotate by

the rotary armtaget keckett D20 herusitdnd , orhaozakeidr /nengloulxr oy i nder

128. Therefore, 15 even in tester having a rotary armt sucti on head
124, the ol ectri GHEaR FTAGPREBNT #h et midRadefloaBaNE oF e 1 Tras not

become conpl i cat edrenl A ft BenbBStbRactBRIMAdmpalatiite PE@seMNt Thedianent ,
rather than_ directly neasure the tenperature of the I1C chip 122, a 20

non- cont act>t ype terferitaredifhisonlt d didegédy rEasnEdsthe the

tenperature of theidRkutk! ERERM L8 5P siRFalbe ¢3iboRt uthg-demperature of
the IC chip 122 and ™ thereby detect the tenperature rise due to heat

generated by the e dii ghip2122neTherefane 112 bat peesenpsembedigandn
cylinder 128, so g tﬁé‘i‘nglega%g?l%t %gztﬁé ﬁﬁ&éf‘.cargggﬁ%aié'ﬁ &; dyfed Oy fappt it

generates, the tenperat e outer cyli 8 also rises. e
tenperature of the tha @onegbnhdet URB: drepelratieepeensoreldcihe |1C chip

L a8, 90, 10! e RSP0l SRS LA
cylinder 128, it I0dNowderer i2008 need to secure it to the suction
nozzle 127 or outer cylinder 128 and there is no need
to make it rotate by the rotary arm together with the
suction nozzle 127 and outer cylinder 128. Therefore,
15 even in a tester having a rotary arm type suction head
124, the electrical wiiing from the temperature sensor
"190c does not become complicated. In the testing
apparatus of the present embodiment, rather than
directly measure the temperature of the IC chip 122, a
20 non-contact type temperature sensor 190c is used to
measure the temperature of the outer cylinder 128 so
as to estimate the temperature of the IC chip 122 and
thereby detect the temperature rise due to heat
- generated by the IC chip 122. The IC chip 122 contacts
25 the outer cylinder 128, so if the IC chip 122 rises in
temperature due to heat it generates, the temperature
of the outer cylinder 128 also rises. The temperature
of the outer cylinder 128 and the temperature of the
IC chip 122, however, do not always match, so in order
30 to estimate the temperature of the IC chip 122 from
the detected temperature of the outer cylinder 128, it



- 50 is necessary to consider a correction value found by experinents
etc. for the detected tenperature of the outer cylinder 128 to estimte
the tenperature of the IC chip 122. 5 in the present2ididetibesd003 a
non-contact type .tenperature sensor 190c is used to nmeasure the
tenperature of the outer cylinder 128, the tenperature of the IC chip 122
is accurately predicted fromthe detect eddéqirrperature, and the cooling
mediumis blown 10 on the IC chip 122 base nthe results so as to cool
the | C chip 122. Therefore i's le to _cancel the effect of

i 0ssi b Qut
heat generated by 1 heeﬁeésgf?iypgfzﬁogs (??r ahFFESE R Véygﬁi €° ¥ a
predeterm ned tenyerEimendsastprl esoritiosl detddiedspeapbragatreonst tise
nodi fications of Third tq .Eight odinents I n the above enbodi nents, the
xpl anti on s WFEn SiAHER 128 B SHETRn e SePPRCAEpEarSE U i nl y
conducting | ow t enpertaipune2t.ests, but it is also possible to use the
tester of the present 20 invention to copnduct ordinary tenperature tests of

el ectroni c devices. |sfdiF FTESEBL PRROLWGNtoh Ao -CoRG2Ehet YRS per at ur e

control I er attacheshpdisdide-d tseiBYr Peo&lignudedo eastirbStRessible to
control the IC chip 122 to the predeterm ned ordinary ten‘g{grature by 25
just the cooling W%%’ﬁmoﬁgtgas@a@%’: ey ligwint Ag 8 nEBRURPBPBYR Yoz 2l €

192 or 192a, or Obhefh&oQ ididp TBdi Y8 BLOVW NG TP HISBEEBAWELBRULLL he test
chanber and internal tenperature controller, the chanber and |1 nternal

t enrper at ure cont régtegtashdEmpeyafucessary. tizo agpdingomgdérings| biwwn

t t t t i 2 i j | di t C chi
1(2ar2rp?;a2lir%8v:rsrb2?8%%@3 fccchCiI%' R23428.58086Y &lhe I fedlts Q! dkNgot b1 C chip

the IC chip 122. Therefore, it is possible to cancel
out the effect of heat generated by the IC chip 122
well and test the IC chip 122 at a predetermined
temperature as prescribed in the specifications.
15 Modificationg of Third to Fighth Embodiments
In the above embodiments, the explanation was
given of the case of an IC chip testing apparatus
mainly conducting low temperature tests, but it is
also possible to use the tester of the present
20 invention to conduct ordinary temperature tests of
electronic devices. In such a case, the test chamber
and the temperature controller attached inside it may
be eliminated. If it is possible to control the IC
“chip 122 to the predetermined ordinary temperature by
25 just the cooling medium blowing passage 82, cooling
medium blowing nozzle 192 or 192a, or other cooling
medium blowing means even without the test chamber and
internal temperature controller, the chamber and
internal temperature controller become unnecessary.
30 When conducting low temperature tests on an IC

chip 122, however, if just holding the IC chip 122 in



- 51 a low tenperature state, condensation sonetines becones a problem
so it is desirable to use a test chanber to cover the area ar Hnd t he test
stage and keep the anbient tenperature inside the chahbeyemper40as
predeterm ned | ow tenperature state. Further, when testing an IC chip 122
at a high tenperature, the present invention is effective from the

vi ewpoi nt of control of the tenperature of the IC chip 122 so that it does
not exceed a predetermned 10 tenperature.>INmnth Enbodi nent The overal |
configuration of the device testing apparatus according to this enbodi nent
is not particul & YW tePPegatEre iRt pRdenrathandedPeeings t esti ng

apparatus 2 showhdddmelsda dreb18RY &8 fhals ebsithe1deyscesd estddig apparat us
1001 shown in the later explained Fig. 13. As shown in Fig. 11 and Fig.

12, in the devi c€hambsEi #g SPPAF atie dfea Eoprdsehe EabbAISPIR a2 suction
20 head (pusher) ;304¢ s %}nbaeﬂedtére% QSR aé- @Kéa\l:h%%ctdtm& drive
pusher b own Wt

unit. The suction héad 304c has a ase noving up or h
respect to a corRifstietggmingd 3ovatemperatvrealsit-etbase attached to the

pusher base through aF%gggkggggggﬁh@ggéggq;gy §C2§Hgggggggapa§ehi secur ed

to it a suction head bo havi ng sucti c2 for” picking up
an | C chip. The tmparsturead thedyr8deictl Grseniied tie efifechiwabimonbase (not

Tnsi de. Further. B SIBRSHASaqt SOHE ity (05 SRR EBEFC T AR HYr
Novenmber 2003 chip 122 so that it does not exceed a predetermined
10 temperature.
Ninth Embodiment
The overall configuration of the device testing
apparatus according to this embodiment is not
particularly limited. It may be that of the device
15 testing apparatus 2 shown in Fig. 1 or may be that of
the device testing apparatus 1001 shown in the later
.éxplained FPig. 13.
As shown in Fig. 11 and Fig. 12, in the device
testing apparatus of the present embodiment, a suction
20 head (pusher) 304c¢ is attached to a not shown Z-axial
direction drive unit. The suction head 304c has a
pusher base moving up or down with respect to a
contact portion 302a and a movable base attached to
the pusher base through a floating mechanism. This
25 movable base has secured to it a suction head body
304cl0 having a suction pad 304c2 for picking up an IC
chip.
The suction head body 304cl0 secured to the
movable base (not shown) is formed with a through hole
30 304cll for evacuation of the inside. Further, a

suction pad 304c2 comprised of rubber or another



- 52 elastic nenber. is secured to the inside of the suction -head body
304c10. The suction force at the tine of evacuation is inparted to the tip
of the suction pad 304c2. 5 In particular, the sucti2diNoveaepdesd 304c10 of
t he present enbodi mrent has a tenperature sensor 304cl2 buried in it near
the suction pad 304c2. The output side term nal 304c13 (hereinafter
referred to as the "first termnal") is prqvided via the cable 304c14 10
exposed fromthe suction head body 304c10 tward the bottom The first
term nal 304cl3 is C rised to.be ahle to gj ect.or retract by.a spring
or other elasti cear?g’ ngr mSF‘%@Fd?a%I PR é"r?d%g a%%%%%& no ets(§‘)1°¥“6¢5\’11damatged
even if approachihegpdamebdst BDkEDQ. ttiee | Attt ohb fexpkabteths eciomsd dfer m nal
302b1. An air blower uniit 302b,conprised of a_ netal | ock is provjded
around the cont acty355PE R éﬁZémB?r‘TPtef%etotég'te ﬁéBdogoﬁgeTWéc%]i?IPlﬂa&/\er uni t
302b has forned 3Jgudzt. a cooling air passage 302b2 through which the 20
cooling air_is guided. The cooling air blowm fromthe outlet of the

cool i ng aird passage, 3& PRERACHAEE; gthe uctirghepgdulrdy t H 9 Gfip in the
m ddl e of the testhe fgre@enubshBnlindhy Bid d ¢RhpatatlteSidesoNoirdihat a
hei ght adj ust ment. bl ock 302b3 is 25 interposed between the air blower unit
302b and the teRMHHEd 1302t BEg_R The tFeHEgRRdpddtER onEhdfoW®Utehi ps
differ due to thedid ft%rr%&haih§@@§19fEﬂél%irféqf'%fe%q:eﬁgﬂ'égn@o 3028 ndy

sel ecting the thickness of the height adjustment block 302b3, it is

possi bl e to 30 bl'ofkudte tegviinad” i isfrovvigiadaivgiet that ephley3@4ckhe 1C

chips at aj tirﬁ%&pé@éﬁ‘f&o&hkﬁe Eﬁc%§oﬁ“ﬁ§ﬁdﬂﬂ%d§o3%%0&@V€8$§fdaﬁﬂ?

bottom. The first terminal 304cl13 is comprised to be

able to proiect or retract by a spring or other
elastic member provided inside and is designed not to
be damaged even if approaching and striking the later

15 explained second terminal 302bl.

An air blower unit 302b comprised of a metal

"block is provided around the contact portion 302a of
the test head 302. The air blower unit 302b has formed
in it a cooling air passage 302b2 through which the

20 cooling air is guided. The cooling air blown from the
outlet of the cooling air passage, as shown in Fig.
12, flows toward the IC chip in the middle of the test
from substantially straight at the side.

Note that a height adjustment block 302b3 is

25 interposed between the air blower unit 302b and the
test head 302. Even if the height positions of IC
chips differ due to the different shapes of the
contact portions 302a, by selecting the thickness of
the height adjustment block 302b3, it is possible to

30 blow the cooling air from straight laterally to the IC

chips at all times. Due to this, it is possible to



- 53 dissipate the heat generated during the testing of IC chips.

Further, a second term nal 302bl is provided on the top surface of the air
bl ower unit 302b at a 5 position correspondi ng to the2faNexasnar2803t er ni nal
304c13. The output signal fromthe tenperature sensor 304cl2 is sent

t hrough the cable 304c14, first termnal 304cl13, and second term nal 302bl
to a not shown controller. 10 when the solder ball termnals HB of an IC
chip are pushed against the cont act pi ns :? 2al of the contact portion

302a, the first tcﬁ @3‘6% TBQé %gog{netn% segonghéer n;tnlarl ?3(%2111: so t he
C U

tenperature sensor ect era ure bfothe 15 I C
chip and send it dhdpishe not shown controller. The control ler, receiving
the tenperature data, judges how much the.te e of the ICchipis
of f fromthe. targer EERGEREC uf e aRid wRERIRRGhEP2Ph TR PRI ARRS O bl ove
cooling air fromyHe topokupgadé ropa&@gﬁ.ﬁmb%ezouﬂstsm@m atn £ig. 12 to
cool the IC chip. Due to this, possi bl e to cool an | C chip even if

gener ati ng ° heat .PAS+HiRE EPEE%WO@FH&HM%WE gherei Firse MR at ure

sensor 304c12 is jugMizdednat otibgusUstdiin 25 chedbe30dfipetdtufaianfr t he
tenperature sensor 304cl2 w Il not break due_to rmverrent of the suction

head 304c and assGlesdiet sphti shiagh pihe cabdecdPardty EHetsure the heat

generated during @ ifsla1 hB4R48 tigh dQddy %ermanlai BES51 LS 4 Gt ow a 30
sufficient anobunt of cooling air based on the neasured tenperature of the

| C chip and, as a&shegulacntpedseble 21 Novenber 2003
10 When the solder ball terminals HB of an IC chip

are pushed against the contact pins 302al of the
contact portion 302a, the first terminal 304cl3
contacts the second terminal 302bl, so the temperature
sensor 304cl2 is used to detect the temperature of the
15 IC chip and send it to the not shown controller. The
controller, receivihg the temperature data, Jjudges how
‘much the temperature of the IC chip is off from the
target temperature and, when higher in temperature,
blows cooling air from the cooling air passage 302b2
20 as shown in Fig. 12 to cool the IC chip. Due to this,
it is possible to cool an IC chip even if generating
heat.
In the present embodiment, even if the
'"temperéture sensor 304cl2 is provided at the suction
25 head 304c, the cable of the temperature sensor 304cl2
will not break due to movement of the suction head
304c and as a result it is possible to accurately
measure the heat generated during a test.
In addition to this, it is possible to blow a
30 sufficient amount of cocling air based on the measured

temperature of the IC chip and, as a result, possible



- 54 to prevent the electronic device frombeing destroyed or danmaged by
overheating, considered a particular problemin high tenperature tests.
Further, since the tenperature rise due to heat genedldi@gmber20®hressed 5
by blowng a fluid, not limted to high tenperature tests, it is possible
to conduct tests at the targeted accurate tenperature, so the reliability
of the test results is inproved. 10th Enbodi nent 10 As shown in Fig. 13,
the device testing apparatus 1001 of the pfYesent enbodi nent tests
(inspects) whether an ICis operatiansuitably in a state _applying a high
tenperature or | GR PEFYEREL BRe eHeT A& FEYLCRoIIAR PE K PPSFFYEMassifi es

the 1Cs in 15 acch danegew b sPeri@stidgsebhsiddbedopepatt entnst in the
state with thermal stress applied is performed by reloading the | C chips

froma tray carrB55EM apgeighukapeRtuse &RSES - uREEFheRst SRS dibfaf ter

al so called the ¢ihsh-aiBkel Fa¥e Kile  tdHeatN@eRbrhBed [£SIudgeskdl 20
(see Fig. 15) conveyed through the inside of the device testing apparatus

1001. Ther ¥ or e, Rh&lgeiingeat Edvidg Bpparidifed1001hsgh temPeFaisEf
enbodi nent, as s j n;Ei i i.S ri f
p%%ﬂﬁ%lés %g %ﬁg@?@}g:éb cdk%ugk +&QPP ééeéh?éF éé;d

magazi ne 1200 wh chips to be tested or classiTies and
stores the testeatdw@atlei pemparbbader sedticoreldedinhtrhofetis teat | C

chips fromthe | i ipto the chanmber section 1100, a chanber
section 1100 incﬁh |n§éagge%ﬁggﬁg§ , and an unl oader section 1400

classifying and 30 takioth smbotiémeéet] | C chi ps which had been tested in the

chanber sefalon 1100.£%}S O%%n?ng§893l

3, the device testing apparatus
1001 of the present embodiment tests (inspects)
whether an IC is operating suitably in a state
applying a high temperature or low temperature thermal
stress to the IC chip and classifies the ICs in

15 accordance with the test results. The operating test
in the state with thermal stress applied is performed
by reloading the IC chips from a tray carrying a large
number of IC chips under test (hereinafter alsoc called
the "customer tray KST", not shown) to a test tray TST

20 (see Fig. 15) conveyed through the inside of the
device testing apparatus 1001.

Therefore, the device testing apparatus 1001 of

the present embodiment, as shown in Fig. 13 and Fig.

14, is comprised of an IC magazine 1200 which holds

25 the IC chips to be tested or classifies and stores the
tested IC chips, a loader section 1300 which sends the
IC chips from the IC magazine 1200 into the chamber
section 1100, a chamber section 1100 including a test
head, and an unloader section 1400 classifying and

30 taking out tested IC chips which had been tested in
the chamber section 1100.




- 55 |1C Magazine 1200 The I C nagazine 1200 is prOV|ded with a pre-test 1C
stocker 1201 for holding IC chips to be tested and a post-test |IC stocker
1202 for holding IC chips 5 classified in accordance ZiiMoverher 2633 resul ts.
These pre-test |IC stocker 1201 and post-test IC stocker 1202 are each
conprised of a frame-shaped tray support franme 1203 and an el evator 1204
able to enter fromunder the tray support franme 1203 and nove toward 10
the top. The tray support franme 1203 supﬁbﬁ@s“in it a plurality of stacked
custoner trays KST. Oaly the , Stacked custoner trays KST are noved up and
down by the el evat or est |1 C stocker 1201 hol ds stacked 15

custoner trays KST onTuéi th higad aLhizeg 68 peote8é@0ritH & leitewhi | € the
post-test | C stocker 1202 hol ds stacked custoner trqgs KST on which I C

chips finished B& A§OFESTeli2%t £fAUINCHTIPICLGsSPEPRAEC R £9%9H2d &PfAce the

pre-test |C stockepob204icapdrc 20-ddi@Pal2t €8t h&1 8106 kEE HAQE are
structured the same, the nunbers of the pre-test |IC stocker 1201 and the

post-test I sto@ﬂéﬁSEQGEdnﬁ§ Heeifangs yisbt tha tagkofhde with need. In

the exanple shown in Ihgse ﬁr@ﬂgeéﬂgkc MockBe 1§§1p£§at§3§téﬁégﬂ“¥t 1201 is
provided with two stockers ~ STK-B and provided next to t with two enpty

st ockers STK-E t ¢teckeenil2fd ahe eagthapaprrisedi of al1fvaneviianed Keay

post-test [C st O%ﬁ:%o%o%ﬁéﬁﬁo Q(Yﬂrgrgqsortege%%ﬂ: 2L 0EkeLfe Schejn

STK-2,..., STK-8 and can into a nmaxi num o elght cl asses
accordlng t 0 t he firogt undeul the Thay suppant dddinei 6RA0B oad Mie verar2003

10 the top. The tray support frame 1203 supports in it a
plurality of stacked customer trays KST. Only the
stacked customer trays KST are moved up and down by
the elevator 1204.

The pre-test IC stocker 1201 holds stacked

15 customer trays KST on which the IC chips to be tested
are held, while the post-test IC stocker 1202 holds
"stacked customer trays KST on which IC chips finished
being tested are suitably classified.

Note that since the pre-test IC stocker 1201 and

20 the post-test IC stocker 1202 are structured the same,
the numbers of the pre-test IC stocker 1201 and the
post-test IC stocker 1202 may be suitably set in
accordance with need.

In the example shown in Fig. 13 and Fig. 14, the

25 pre-test stocker 1201 is provided with two stockers
STK-B and provided next to that with two empty
stockers STK-E to be sent to the unloader sectiocn
1400, while the post-test IC stocker 1202 is provided
with eight stockers STK-1, STK-2,..., STX-8 and can

30 hold ICs sorted into a maximum of eight classes

according to the test results. That is, in addition to




- 56 classifying I1Cs as good and defective, it is possible to divide the
good ICs into ones with high operating speeds, ones with nmedi um speeds,
and ones with |l ow speeds and the defective |ICs into Znkevanheni2p0hg 5
retesting etc. Loader Section 1300 The above-nentioned custoner tray KST is
conveyed fromthe |lower side of the test board 1105 to a wi ndow 1306 of
the | oader section 1300 by a tray transfer grm 10 1205 provi ded between the
| C magazi ne 1200 and test board 1105. Fur £ er, in the | oader section 1300,
the 1C chips | oaded _on_the stonmer tray KST_are. transferred qQnce to a
preci ser 1305 byctﬁgsk?%n%o:m‘%y%sr %4a¥‘?h§%',ect'h‘ée'nu%lt%ualls Egﬁsﬁggﬁs of the
| C 15 chi ps are ceordectiad, thdegodderdsCinkiopsntsanstieriiash tapertaténpr eci ser
1305 are rel oaded on the test tray TST stopped at .the | oader section 1300
b the XV CORGBISY 78R Wyt e REBHRveatt SR Fbdding the |O
chips from 20 aspestenehdttRy &sfedtiviehackeshtbr ayed Hequiirishown in  Fig.
13, is provided with two rails 1301 laid over the top of the test board
1105, a novabl e FHE&FEE56P9aBF€-to nove back and forth (this direction
designated as the Y-dbhgeti 883+ bet very the test tray TST and a custoner 25
tray KST by these two rails 1301, and a novabl e head 1303 supported by the
nmovabl e arm 1302 and ZbPe2bgvempektionatheurtgmesctray BFHntf 1A vieyedbl e arm
1302. The novabl ehaadnd393,0F 8 %o GRNRLRN 14304 1166 SYG iandagads.
attached facing downward. The 30 suction heads nove while drawi ng out air
to pick up the 1130éhiofstheokrader ceattoiney 1308y bKST bnaly retanafarth@rml

Novermber 2ﬂ93 1205 provided between the IC magazine 1200 and test

board 1105. Further, in the loader section 1300, the

IC chips loaded on the customer tray KST are

transferred once to a preciser 1305 by the X-¥Y-

conveyor 1304. There, the mutual positions of the IC
15 chips are corrected, then the IC chips transferred to
the preciser 1305 are relocaded on the test tray TST
"stopped at the loader section 1300 using the X-Y
conveyor 1304 again.
The IC conveyor 1304 reloading the IC chips from
20 a customer tray KST to the test tray TST, as shown in
Fig. 13, is provided with two rails 1301 laid over the
top of the test board 1105, a movable arm 1302 able to
move back and forth (this direction designated as the
" ¥-direction) between the test tray TST and a customer
25 tray KST by these two rails 1301, and a movable head
1303 supported by the movable arm 1302 and able to
move in the X-direction along the movable arm 1302.
The movable head 1303 of the X-Y conveyor 1304
has suction heads attached facing downward. The
30 suction heads move while drawing out air to pick up

the IC chips from the customer tray KST and reload the



- 57 1Cchips on the test tray TST. For exanple, about eight suction
heads are provided on the novable head 1303, so it is possible to rel oad
eight 1Cchips at one tine on the test tray TST. 5 Giddembse200dn 1100
The above-nentioned test tray TST is conveyed into the chanber section
1100 after being |oaded with the I C chips by the | oader section 1300, then
the 1C chips are tested in a state carried on the test tray 10 TST. The
chanber section 1100 is conprised of a cordt ant t enperature chanber 1101

for giving a desired, .high t erature or low tenperature thermal stress to
the 1C chips Ioa&ggcgﬁpfhgntigg %?%ﬁ'ﬁﬁ§ﬁ Tggt'e Pr18*¢ eFHTﬁﬁé for maki ng
the 1 C chi ps contegthtt Bactesh hbeds drve provatiedgonebhd hoddiEldeast r ess by
the constant te rature.chanber 1101, and sqQak, chanber . 1103 for
renmoving the giv %Pheﬁﬁaﬁtsﬁ?eggs?¥ ﬁﬁbrﬁgpa hEHEnt ekt et iRT e test
chamber 1102. 20 dne tieseakt+gbapbet kS rgwhen a high tenperature was
applied in the constant tenperature chanber 1101, the I1C chips are cool ed
by bIovving?n air to L tenperature. Alternatively, when

a low tenperature of 18R0ubovaQehefolRERARPLIEEY TBTtHe RSt ant
tenperature chanber 1101, it heats the IC chips by hot air or a heater

etc. to return tHéht §he chemperaserielathdrldOnafEprdensng i Brrdrdtmiigh Next,
the thus treatedyd @hichsqar sycsz%emt?%equfsefcmhelwwaé@én &Rf ticon 1400.

30 As shown conceptually in Fig. 1 e constant tenperature chamber 1101
is provided w th chigs tareaktetefojenbertat@0garried on the test tray

10 TST.

The chamber section 1100 is comprised of a
constant temperature chamber 1101 for giving a desired
high temperature or low temperature thermal stress to
the IC chips loaded on the test tray TST, a test

i5 chamber 1102 for making the IC chips contact the test
head in a state given the thermal stress by the
‘constant temperature chamber 1101, and a soak chamber
1103 for removing the given thermal stress from the IC
chips tested in the test chamber 1102.

20 In the soak chamber 1103, when a high temperature
was applied in the constant temperature chamber 1101,
the IC chips are cooled by blowing in air to return
them to room temperature. Alternatively, when a low
temperature of about -30°C has been applied in the

25 constant temperature chamber 1101, it heats the IC
chips by hot air or a heater etc. to return them to a
temperature where no condensation occurs. Next, the
thus treated IC chips are conveyed out to the unloader
section 1400,

30 As shown conceptually in Fig. 14, the constant

temperature chamber 1101 is provided with a vertical



- 58 conveyor. A plurality of test trays TST stand by supported by the
vertical conveyor until the test chanber 1102 becones enpty. while
standi ng by, a high tenperature or |ow tenperature tHdrNeNemfter@g@3is 5
applied to the I1C chips. The test chanber 1102 has a test head 1104
arranged at its center. Atest tray TST is conveyed above the test head
1104 and the IC chips are tested by bring% g their input-output termnals
HB into 10 electrical contact with the contdct pins 151 of the test head

1104. On the oth t he tray ST . fiolLshe ej.n sted is
treated in the sggwggﬁgﬁbeg p%§%§l¥t fg%uFﬁtt%ggigﬁ%%fa %%5$o the ICs to
room tenperat ur suppleenedsbg] eb¢ edettoiddle conbeaderusect e tEst1400. The

test board 1105 has te r conveyor. 1108..mounted. on .it. The test tray
TST ej ected fronf?ﬁ%gggaéaoéhgé%%weﬁf%gmﬁy %ﬁél?e§€a? %@géﬁﬁvéy&ﬁg$108 i's
returned to the aengeantuirenper bbwrtenimamhearelifdrm20 stresghis he unl oader

section 14q9 and th%.lﬁgger sec#iqgfl300. Figure 15 is a disassenbl ed
per spect i ve® vi ew B~ *8t i€t Ir °15fPSt test tray TST used in the present

enmbodi ment. The test tphaytdSt bhafewpriiednek a 2esteréanouiey franme 1012
provided with a plurality of A= crosspieces 1013 in parallel at equal
1

intervals and h&ETENGedr aki L§S ofertit il FoSitet88Y 1890 ¥Hr5RAVINSS ect i ng

out at equal inteineies tak £R8! WOadi OAM Qna LRESECCERSEPI SLe bt he sides
1012a of the frame 30 1012 facing the crosspieces. Insert holders 1015 are

conpri sed bet weeP® REd@IANGs §PPEE eENPHetAEPN Tt FerPINAbS e ekn 003

10 electrical contact with the contact pins 151 of the
test head 1104. On the other hand, the test tray TST
finished being tested is treated in the soak chamber
1103 to return the temperature of the ICs toc room
temperature, then is ejected to the unloader section

15 1400.

The test board 1105 has a test tray conveyor 1108
‘mounted on it. The test tray TST ejected from the soak
chamber 1103 by the test tray conveyor 1108 is
returned to the constant temperature chamber 1101

20 through the unloader section 1400 and the loader
section 1300.

Figure 15 is a disassembled perspective view of
the structure of a test tray TST used in the present

" embodiment. The test tray TST is comprised of a

25 rectangular frame 1012 provided with a plurality of
crosspieces 1013 in parallel at equal intervals and
has a plurality of mounting pieces 1014 formed
projecting out at equal intervals at the two sides of
these crosspieces and the sides 1012a of the frame

30 1012 facing the crosspieces. Insert holders 1015 are

comprised between these crosspieces, between the




- 5.9 crosspieces 1013 and the sides 1012a, and the two nounting pieces
1014. The insert holders 1015 are designed to receive one insert 1016
each. An insert 1016 is attached to 5 the two nounti rigi [dovesswer2003 in a
floating state using 10 fasteners 1017. Therefore, nounting holes 1021 to
the nounting pieces 1014 are forned at the two ends of the inserts 1016.
For exanple, about 16 x 4 of these insert_55§016 are provided in one test
tray TST. Note that the inserts 1016 are fmade the sane shape and sane

di mensi ons and t ' re egelyed d he, i r.t The I C

hol der 1019 of tEggs%ageeéet% ii(;ul%siaglddgtrlér %nﬂri\ééﬁ ]b(%/lrbt%fe%%dégzgeo?w?he IC chip
to be recei ved amdunhitdepix@aplld®ighown in Fig. 15 is 15 nade a rectangul ar
i ndentation. Here, if e, 1 C ¢chi once nected to the test -head 1104
are arranged in four ?%gsl%snedr é“%zlgleﬁrsfnéﬁgg al%%o‘\g\%sji%n |d:.° fg,cetl‘h%n for
exanpl e four rowsnefifisert ro®ldimmmhof AhCiakeps BV B6 sisndttavhedsiky t est ed.
That 20 is,. in thﬁ f{;rst tes% the 16 l?oghi S ar%fn ed ever faourth
colum from the FPPsERoTORRCEIE HESEEI I0LEnhRCT et 1B Y1k ST EadE1BPns 1051
oflthe t est hﬁadfgéﬂ;ﬁﬂertnlﬁr)]hk. smﬂemﬁotrgstmoﬁﬂem@?ﬁolersﬁmo'blsﬂtios;:ﬁavedh one
colum's worth and the |1 C chips arranged _every 25 fourth colum fromthe
second col urm ar E‘OEPHPSrPFC‘g%S]tOel& a%)‘? EBFﬂﬁ‘Xt?ﬁ" sEhe (T enge Péuitg?i mes,
all of the |C chihpsraseites! ethr HiRupNeseRbohAVENLE: 0N, 0f RWRNEr, 1S not
limted to this. There is no need to_ attach inserts 1016 to all of the

col ums and rows 1nFET8R {91H03%F MO*igledeBcPNE hESHE ticdemT posi ti ons of

the insertys 1016 in gecerdpnce-md tihdiest €86 are made the same

shape and same dimensions and that the IC chips are

received in the inserts. The IC holder 1019 of the
insert 1016 is determined by the shape of the IC chip
to be received and in the example shown in Fig. 15 is
15 made a rectangular indentation.
Here, if the IC chips once connected to the test
‘head 1104 are arranged in four rows and 16 cclumns as
shown in Fig. 15, then for example four rows of four
columns of IC chips are simultaneously tested. That
20 is, in the first test, the 16 IC chips arranged every
fourth column from the first column are tested
connected to the contact pins 1051 of the test head
1104. In the second test, the test tray TST is moved
“one column's worth and the IC chips arranged every
25 fourth column from the second column are similarly
tested. By doing this a total of four times, all of
the IC chips are tested. The present invention,
however, is not limited to this. There is no need to
attach inserts 1016 to all of the columns and rows. It
30 is possible to select the attachment positions of the

inserts 1016 in accordance with the test




21 Novenber 2003 - 60 specifications. The results of the test are stored

at addresses determned by for exanple the identification nunber assigned
to the test tray TST and the nunbers of the | C chi p2iadsvegibed 200%i de t he
test tray TST. 5 As shown in Fig. 20, a Z-axial drive (part of pusher)
1060 is provided at the top side of the test head 1104 and is noved
vertically in the Z-direction by for exangbe a fluid pressure cylinder.

Mat ch pl at es (part of pushers) 1061 shown~"I'n Fig. 19 are attached 10 at
the bottom side o

e 10 The tc Al 1
supported by thesﬁeﬁkfﬁa‘a’r‘?r% 9{&,&66&3 Qgg % hen?taelsge% E%P%\%gre al ong
with the Z- aX|ahddfeyeeé0££tefﬂnhemabghfpkaEEaﬂﬁmé.uhe[mdmntdélmhthoa pusher

15 (part of pusher) 1030 sh n th eC| i ons of
the 1C chips corP# Sﬁd?ﬁ@ﬁ? ] §|§ iﬂ% 85% test at

one time as shows tReFi@. ctl:.gps FEl@i"g@neBﬁ:;ﬁdeEl 'ghe Jﬂeahctwa@ mss-her 1030.
This 20 pusher 1030 has | ead pusher  base 103 %Efusher ba e 1034
attached t& the aboveAﬁaﬁﬁﬂW%F§%@“£06f and Znﬂ%fﬂg 5 B PH the

Z-axial directiop,ahepy Wéh léfE%é%ﬁ@@dahtdEhéetéQGQidﬁKbﬁiﬂMQSheétblock
1031 attached to the Eusher base 1034 via two_sprin corresgondlng to

el astic nenbers)hf9§61 Q@SBndT%%IW§§ﬂiﬁﬁ%ﬁé?a%égelﬁ T tE P8 her base

1034 are bol ted g; gwexhﬁpféga flﬁald“prte@%u&!éocﬂﬂﬁ@er Ofmém @:Q%JE@E base
1034 are provided gui I NS to be inserted into guide holes 1020 of

the insert 30 loﬂ@awﬁnpfoneah$aﬁbrlQﬁki%ﬂﬂW@elBughés Parsratipchedocket
gui de 1040, Furt her .y PYSHEL : §2SS 1434 #8xial drive 1060. The

match plates 1061 are supported by the Z-axial drive
1060 so as to be raised and lowered along with the 2Z-
axial drive 1060.
The match plate 1061 is provide with a pusher
15 (part of pusher) 1030 shaped in accordance with the
specifications of the IC chips corresponding to the
‘intervals of the IC chips under test at one time as
shown in Fig. 19.
Figure 16 and Fig. 17 show a pusher 1030. This
20 pusher 1030 has a lead pusher base 1035 and pusher
base 1034 attached to the above match plate 1061 and
moving vertically in the Z-axial direction along with
the Z-axial drive 1060 and a pusher block 1031
“attached to the pusher base 1034 via two springs
25 (corresponding to elastic members) 1036, 1036.
The lead pusher base 1035 and the pusher base
1034 are bolted as shown in Fig. 17. At the two sides
of the pusher base 1034 are provided guide pins 1032
to be inserted into guide holes 1020 of the insert
30 1016 mentioned later and guide bushes 1041 of the
socket guide 1040. Further, the pusher base 1034 is




21 Novenber 2003 - 61 provided with stopper guides 1033 f.or limting the
descent of the pusher base 1034 along with the Z-axial drive 1060 as a

lower Iimt. The stopper guides 1033 abut agai nst t e Noveogder 2608 f ace 1042
of the socket 5 guide 1040 to determ ne the standard di nensions of the
lower Iimt position of the pusher for pushing by a suitable pressure not
breaking the IC chip. As shown in Fig. 17 d Fig. 18, the pusher bl ock
1031 is for exanple nmade of al um num or c'o% er. It is 10 inserted in a

t hrough hole nade in.the center of the .push ase 34. Wi th rings 1035,
1036 gnd, i f necé’§§é(vl§1,egsﬁ?"ﬁlé ?ﬁ?ﬁp%&ﬁgeﬁnﬁé?gog%ﬂ]%r%tlt% t_ﬁlclgead gpusher

base 1035. The spidskestl1B86+hd O96sde bac@MNOEESaDENSG prittystielBaikial
menbers) giving a spri

n% 15 bias_to the usheFl bl ock 1031 jcﬂ t;@\;govmmrd
direction in thed5iyg d0€8i P%c?i%?\‘*’%‘bi#ﬂplttomﬁ 8 FEOPRAT pJUHif el astic
coefficients in agrer dancasw the Scditiar eneeabeadodn dhech& sddkex The shim
inserted in accordance with need along 20 with the spri ng_s 1036_adj usts

the referenze | erfptife A04Phsondakerning &he StanAerdpfHRYRS1YSs o W) ust
the initial |oadfehingm9R bBE: PUSHES s iRCIbub83E. £dhabusBing @4e™m wWhen

usi ng springs 1036 of the same elastic coefficient, the insertion of the
shi m makes the 25uifiablgl presguaet holy Wiraki@gpdBeLChbFBER- 1031 | arger.

Note that Tt is sulfiGleaholg bg Aphe 1P A wil.thg, ehandassll anqidk of the

springs 1036, so the position sertion of ‘the shim nay be between a

spring 1036 and ¥&hers foockx2dfle onadetafe@iumiauneay poBPe¥- bisds 30 1035

and a spripg 1036:‘.nserte<:1 in a through hole made in the center of the

pusher base 1034 with springs 1035, 1036 and, if
necessary, shims (not shown) interposed with the lead
pusher base 1035. The springs 1036, 1036 are
compression springs (elastic members) giving a spring
15 bias to the pusher block 1031 in the downward
direction in the figure (direction going toward IC
“chip) and have elastic coefficients in accordance with
a reference load on the IC chips.
The shim inserted in accordance with need along
20 with the springs 1036 adjusts the reference length in
the mounted state of the springs 1036 to adjust the
initial load acting on the pusher block 1031. That is,
even when using springs 1036 of the same elastic
"coefficient, the insertion of the shim makes the
25 initial load acting on the pusher block 1031 larger.
Note that it is sufficient to be able to adjust the
standard length of the springs 1036, so the position
of insertion of the shim may be between a spring 1036
and pusher block 1031 or between the lead pusher base
30 1035 and a spring 1036.
Between the two springs 1036, 1036 and on the



Bet ween the two springs 1036, 1036 and on the 21 Novenber 2003 - 62 top
surface of the pusher block 1031 is secured for exanple an al um num heat
sink 1038 superior in heat conductivity. This heat s4inNovEOB®r 2003 s
planarly against the top surface of the pusher block 1031 and 5 is forned
with heat radiating fins with large surface areas on its opposite side.
The pusher block 1031 is nade of al um num or copper with superior heat
conductivities and directly contacts the"I é chip, so absorbs t he heat

generated by the | Cs occurrin n heat
conducted to the 55&sfREF %aﬁ?o%g tﬂ?ﬁ% %‘eéb %dg%iftjhsé ﬁweecéﬁr r?l?r1038 and
radi ated to the sampiedafngsldtrdmam tﬂwtheahkr adBatssmrjfamsL:scmeaa to

prevent destruction or dapage to t ue to t t gener at ed by
the 1C chips or f@“ﬂuﬁéﬁﬁé’t‘?on@’r% er‘?& tséﬁ’g Ei?’g UG ﬁ Y The insert

1016, as expl ai negadnge tReFt8p Sbrfdde oft tﬁ@hgdsh@rtﬂmadxesnostlr andTST usi ng
a fastener 1017. It is forned at its two sides with guide holes 1020

through whizh t hé-SaforBeAeRi Fhnkenty Hasd atiing £539 ‘ﬁ%tlioléf%e RHére1030 and
the guide bushes JQ4L of ths o§§>&é<§ée Quigde %940?%1%!: nsesdied.oMhizlse a

detailed illustrationis omt for exampl e the upper half of the guide
hol e 1020 at the Masker ofj gdumsnymder LanRar] Wl@haﬁﬁP@ﬂ%l@%ere t he gui de

pin 1032 of the Rusicc39ibase H03%uitdeisPebadalol PRsi$é Qi SThe |ower

hal f of the gui Is made a |l a i anmet er e the guide
bush 1041 of the Swskis gbiadée4©4@em%rahaqis@m &tef 6€s posturviingumpge t hat

(e QU9 191 RS, Lo 6L S804 Fetcubleh L5 LROSpihal (20 (e
block 1031 is absorbed by the heat sink 1038 and
radiated to the surroundings from the heat radiating
fins so as to prevent destruction or damage to the IC
chips due to the heat generated by the IC chips or

15 fluctuations in the temperature conditions.
The insert 1016, as explained also in Fig. 15, is
"attached to the test tray TST using a fastener 1017.
It is formed at its two sides with guide holes 1020
through which the above-mentioned guide pins 1032 of
20 the pusher 1030 and the guide bushes 1041 of the
socket guide 1040 are inserted. While a detailed
illustration is omitted, for example the upper half of
the guide hole 1020 at the left side is made a small
" diameter hole where the guide pin 1032 of the pusher
25 base 1034 is inserted for positioning. The lower half
of the guide hole 1020 is made a large diameter hole
where the guide bush 1041 of the socket guide 1040 is
inserted for positioning. Note that the guide hole
1020 at the right side in Fig. 17 fits loosely with
30 the quide pin 1032 of the pusher base 1034 and the
guide bush 1041 of the socket guide 1040.



gui de bush 1041 of the socket guide 1040. 21 Novenber 2003 - 63 As shown
in Fig. 16 and Fig. 17, the insert 1016 is fornmed at its center with an IC
hol der 1019. By dropping the IC chip here, the | C ctipNowenibeadeéad on the
test tray TST. 5 On the other hand, the socket guide 1040 fixed to the
test head 1104 is provided at its two sides with guide bushes 1041 for
insertion of the two guide pins 1032 of the pusher base 1034 and
positioning with these two guide pins 10383 The gui de bush 1041 at the 10
| eft side al so perfor ositioning w,th_the inser 016. At t ower
side of the socket gug%e D s F FQEE ﬁpgd%%%ﬂg%%SG avPRG s gfh%ality of
gont act pi BS 105éhf3ﬂﬁ§@ ﬁﬂfﬂiﬂﬁbﬁwtﬁf %061 ﬁe:da:crasmrihnoulae Bpwarﬂ 15 )
irection by not shown springs. Therefore, even if ., pushiing.an |IC chip, the
contact pins 105%TQPPLDY eftl?%g"tc o R ﬁ‘@r?Opt]%%ﬁ%c"éutﬁp ltshéLog‘SlEEe‘Pn 1050. On
the other hand, thk t&sPossaplesd.or the contact pins 1051 to contact al
of the ICtermnals even if the IC chip is 20 pushed sonmewhat ,at an angl e.

Unl oader Séction 14000AstReHGH hang, ¥he seekein Buids 1940t FoKed 480 i s

provi ded with X-¥neop¥gy Ohsad 40fha 14048l i1k88 S@MBs Shid/Glides asthhe X-Y
conveyor 1304 provided at the 25 | oader section 1300. The X-Y conveyors

1404, 1404 rel oadidhebueleed 143 difpinseshiehef ddie thwgy gndHe BAR?| ed out
to th | oad i ; ; in Fig.
0 the unioader ﬁﬁg?iﬁﬁ %ﬁ&?%%&%;g%as%uiggﬁména raYs #3bn A%y Shewn in Fig

13, the test boar unl oader section 1400 I's provided with
two pairs of these two guide pins 1032. The guide bush 1041 at the
10 left side also performs positioning with the insert
1016.

At the lower side of the socket guide 1040 is

fixed a socket 1050 having a plurality of contact pins

1051. These contact pins 1051 are biased in the upward
15 direction by not shown springs. Therefore, even if

pushing an IC chip, the contact pins 1051 will retract

‘to the top surface of the socket 1050. On the other

hand, it is possible for the contact pins 1051 to

contact all of the IC terminals even if the IC chip is
20 pushed somewhat at an angle.

Unloader Section 1400

As shown in Fig. 13, the unloader section 1400 is
provided with X-Y conveyors 1404, 1404 of the same
" structure as the X-Y conveyor 1304 provided at the
25 loader section 1300. The X-Y conveyors 1404, 1404
reload the tested IC chips from the test tray TST
carried out to the unloader section 1400 to the
customer tray KST.
As shown in Fig. 13, the test board 1105 of the
30 unloader section 1400 is provided with two pairs of

windows 1406, 1406 arranged so that the customer trays




wi ndows 1406, 1406 arranged so that the custonmer trays 21 Novenber 2003 -
64 KST carried to the unl oader section 1400 can be brought close to the
top surface of the test board 1105. Further, while ridtNovember 268%d,

el evator tables 5 for elevating or |owering custonmer trays KST are

provi ded bel ow the wi ndows 1406. A custoner tray KST becomng full after
being reloaded with the tested IC chips |§ pl aced on there and | owered and
the full tray is passed to the tray trans % arm 1205. 10 Note that in the

device testing apua’alus 400 Qe LOSoRRERCILC MO ool @ there are a

maxi mum of ei ght types sort 51 & ca eqgori only p055|ble to
arrange a naxinubroﬁgmtnulmnﬁnﬁmnahettapssut&ﬁbeﬂoﬁthhamﬂaﬁﬁmboa466 of the
unl oader sectionliﬁgo 15 To make up for this, a buffer section 1405 is
provi ded between test unloader section rarely appearing section

1405. tray TST and thEurwmmk»Nwhﬂﬂé abtt heluddbfednelevathirpsabllea cat egory
are stored tenporarll at._ this buffer .20 The node of_ o iLon will be
expl ai ned rext . ?i%vt%%?gdegé??rﬁﬁgl Estﬂ%eEH%ﬁﬁﬁgﬁggtﬁfgn 1100, the

| C chips are CO“!SQMGQdé@ BN ﬂrhn_e dmabwheados 1104cu gt dokerr stratyexsarru ed on

the test tray TST shown in_Fig nore speci fically the individuya
chi ps 25 are conP&GeBips twbl s‘"t‘ﬁd%eé: edpFedei ﬂf‘ﬂe‘{lh‘él‘t%iﬂtﬂ d&se d16§9 of the

inserts 1016 of thepki gurg1adbienod haer@Stintil BYwdSda sdpsid fuhe tesy head
is passed to the tray transfer arm 1205.

10 Note that in the device testing apparatus 1001 of
the present embodiment, while there are a maximum of
eight types of sortable categories, it is only
possible to arrange a maximum of four customer trays
KST at the windows 1406 of the unloader section 1400.

15 To make up for this, a buffer section 1405 is provided
between the test tray TST and the window 1406 of the
‘unleoader section 1400, and IC chips of a category
rarely appearing are stored temporarily at this buffer
section 1405.

20 The mode of operation will be explained next.

In the test process inside the chamber section
1100, the IC chips are conveyed to above the test head
1104 in the state carried on the test tray TST shown
“in Fig. 15, more specifically the individual IC chips

25 are conveyed in the state dropped into the IC holders
1019 of the inserts 1016 of the figure.

Wwhen the test tray TST stops at the test head
1104, the Z-axial drive starts to operate and each
pusher 1030 descends with respect to each insert 1016.

30 The two guide pins 1032, 1032 of the pushers 1030

formed at the bottom surface of the pusher base 1034




1104, the Z-axial drive starts to operate and each pusher 1030 descends
wWth respect to each insert 1016. 30 The two guide pins 1032, 1032 of the
pushers 1030 formed at the bottom surface of the puskieNovemkerP?083 21
Novenber 2003 - 65 pass through the guide holes 1020, 1020 of the inserts
1016 and engage with the gui de bushes 1041, 1041 of the socket guides
1040. This state is shown in Fig. 17 and Fi 18. The 5 inserts 1016 and
the pushers 1030 have a certain degree of positional error with respect to

the sockets 1050, and cso6keh gl dgsidP4R1dadzho 1Rsytsat.fieat o el (thar

is, the device testing apparatus gui de pi ns t he
| eft side of the O épuskeengageswitiB4tlzg arfiide bnsbesh&04bml 1041 arfet er

hol es of the gui 020.qf _t inserts 1016 for positioning the
pushers 1030 and eihegosloﬁ:z{g?tt guigﬁ {'Q%é. as aresult it is possible for the

pusher bl ocks 1031 atmhechedate i’beslpmmheirn lFdges 170344t pigusis it lmhd C chi ps
15 at suitaple positigns.in the X-Y direction. Further, the |arge dianeter
hol es of thg gui d’élse.rl%(ﬁ é‘gqfofﬁdth? h%uﬁq.é‘?ﬁs rslioagsBSVet ReCFhERY s 1016
engage with the glidiedushessi@4dnel éheod afitnsirdepeot tdhensasddietgui des
1040, whereby the]e'! gserts 10%6 and, 20 t he saocket %ui des 1040 are_ positioned

with respect to B EPCkRY ARLfeny! 14 Tigect FonFRE Bettr®R8A of the IC

chips and the contred @inae 1@91ths a&plewaddtinyh@ppXr¥tdiregdi on. Further,
when the I C chips held by the |IC holders. 25 1019 of the inserts 1016 are

pushed by the pushet® - Juifeypape HHuPH s dRétdalfee futhies 1052
provided ajothe sqedipdr Hia@s0nobhieasocket MiAGnE04Rall diameter

holes of the guide holes 1020 of the inserts 1016 for
positioning the pushers 1030 and the inserts 1016, so
as a result it is possible for the pusher blocks 1031
attached to the pusher bases 1034 to push the IC chips
15 at suitable positions in the ¥X-Y direction.
Further, the large diameter holes of the guide
“holes 1020 at the left sides of the inserts 1016
engage with the guide bushes 1041 of the left sides of
the socket guides 1040, whereby the inserts 1016 and
20 the socket guides 1040 are positioned with respect to
each other and whereby the positioning accuracy of the
IC chips and the contact pins 1051 is improved in the
X-Y direction.
Further, when the IC chips held by the IC holders
25 1019 of the inserts 1016 are pushed by the pushers
1030, they are drawn into the device guides 1052
provided at the socket 1050 or the socket guide 1040
for positioning, so positioning of the input-output
terminals and contact pins 1051 in the X-Y direction
30 can be realized with a high precision.

As opposed to this, for the Z-axial direction,



for positioning, so positioning of the input-output termnals and contact
pins 1051 in the X-Y direction 30 can be realized with a high precision. As
opposed to this, for the Z--axial direction, 21 Novergddio2g®@r208% the

| oad acting on the I C chip when the stopper guide 1033 of the pusher base
1034 and the stopper surface 1042 of the socket guide 1040 abut becones a
problem If too large, it leads to danagesto_the |C chip, while 5if too
smal |, the test cannot be perforned. Accoréingly, it is necessary to
precisely set th di n Yint -axi.al _dj t ] st opper
gui de 1033 of thghﬁusl%tgrg %g'%%“%o"éhmg‘r?g It%hgﬁhﬁu‘éi S %r?goc%c}fg%%ngtr‘% B0

di stance Z i n thaoZ3axifakhéOpdskecthaye B6Bdeandt tike compmir mursate51 and

the stopper surf 1Q42. of the socke i,de_1040. T i.s. h ver a
limit to this as Wd? F’(%F%F‘Fha?? (Lt g&kjﬁgs%%&tg?e %gesﬁec‘? é‘rsﬁc’é’(iu del f has
a large effect. I7Ff tdoe davpee iesiéads appdaanye €60dhefIt hehilh mhddent
enbodi nent, however, the s&ioke of thecfusher is ngg control |l ed. Rather,
the load due to tHe FsKBALLp b UFH GAIRRENPROPFECT 1%y eby enabling t he
pushing force Om&é&cﬂ&gqgi,piiowamé&&a&ﬁﬂ fer predbedly ssetewdie if errors
i1 X, LY, and AZ occur in the reference 20 dinensions x, Y, and Z, the

pusher bl ock 103Hishs@cesY épakhe ckt3xisd dHEerEleni PeHRe? &i%he action of

the springs 1036+tdl}3& andaabsesPsot Nare isheSpasdhet ®f ol dHe i S _
possi ble to prevent "an excessive pushing force fromacting on the IC chip

or conversely 25 rufdgsudtiond 182 teadd dhheisHonge Asyhf tef efn@®iqyrt her, in

addi tion tpythis 40ad yRNAGRIRAL, {Re ddIRRCERAL LOYENEAQ@MNd he pusher
base 1031 is

stopper surface 1042 of the socket guide 1040. These
is however a limit to this as well. Further, the
thickness X of the IC chip itself has a large effect.

In the device testing apparatus 1001 of the

15 present embodiment, however, the stroke of the pusher
is not controlled. Rather, the load due to the pusher
“block 1031 is controlled, thereby enabling the pushing
force on the IC chip to be made uniform. That is, even
if errors AX, AY, and AZ occur in the reference
20 dimensions X, Y, and %, the pusher block 1031 imparts
elasticity to the IC chip due to the action of the
springs 1036, 1036 and absorbs these errors.
Therefore, it is possible to prevent an excessive
“pushing force from acting on the IC chip or conversely
25 the pushing force from becoming insufficient.

Further, in addition to this load management, in
the present invention, the pusher base 1031 is
provided with a heat sink 1038, so even if an IC
generates heat on its own during testing, the heat is

30 absorbed by the heat sink 1038 and discharged from

there to the surrounding environment, so it is



provided with a heat. sink 1038, so even if an IC generates heat on its own
during testing, the heat is 30 absorbed by the heat sink 1038 and

di scharged from there to the surroundi ng environnentd! Neveimber 80081 Novenber
2003 - 67 possible to prevent destruction or damage of the IC due to

over heating, considered a particular problemin high tenperature tests.
Further, since the tenperature rise due to the heat generated is
suppressed by the 5 heat absorbing and radfdting effect of the heat sink
1038, not only for high tenperature tests, it is ossible to test 1 C chips
at the targeted BEEaiRle te aypveRtucesERECERRD (Y iGaRags PiofthenéCt est

results is inprgygdyolvEdNeng,2ecaBouBréd £ighrthuikidprdbleandnFig.
20, since the direction of the air acts well on the heat sink 1038 in the

test chanber 110Righhtemesratuxgiitasitsy ERFERer hetUIR®s W& (EMPeIRtyre
Enbodi ment 15 Thgigsvaﬁs fﬁﬂ %@a%pgeggytaﬁé&% 0 b e 2 pyPR@sENt

enbodi nent is substanti al entica e device testing apparatus 1001
accordi ng tSo t heh&édthabeaboiigremnd dadiagihteesfeqt ol tha@atosipks

e o oAb SRS Py L \lpeh ol ofyd g 20 match
sink 1038 provi dedsatiblbhetpuséer Ihadeps03t théfeasgetdhtadairagiei | e t here
1O Pion® 5e°, RaEERethe! Gt b4 TR ) P A ol SIBA0
enbodi ment as shawprioreBig. 22 and Fig. 23. Therefore, a pusher 1030 has
to be nad%i?bout halthQ%hgkfeagfshown in Fig. 16, Fig. 17, and Figqg.
20, since the direction of the air acts well on the
heat =ink 1038 in the test chamber 1102, the heat
radiating effect becomes better.
11th Embodiment
15 The device testing apparatus according to the
present embodiment is substantially identical to the
‘device testing apparatus 1001 according to the 10th
embodiment, but differs in the number of ICs measured
at the test head. Along with this, the shapes of the
20 match plate 1061 and the pushers 1030 differ. Further,
the shape of the heat sink 1038 provided at the pusher
base 1031 differs.
That is, while there were 2 rows x 8 columns of
'ICs in the match plate 1061 of the 10th embodiment,
25 there are 4 rows x 8 columns of ICs in the present
embodiment as shown in Fig. 22 and Fig. 23. Therefore,
a pusher 1030 has to be made about half the size of
that shown in Fig. 16, so the heat sinks 1038 are
provided at the two sides of a spring 1036.
30 In this embodiment as well, the pusher block 1031

is made of aluminum or copper superior in heat




- that shown in Fig. 16, so the heat sinks 1038 are provided at the two
sides of a spring 1036. 30 In this enbodi nent as well, the pusher bl ock
1031 is made of alum num or copper superior in heat Z2INNewdeb&d02003 - 68
conductivity and the IC chip is directly contacted wth, so the heat
generated by the I C caused during testing is absorbed as it is and the
heat conducted to the pusher block 1031 is absorbed by the heat sink 5
1038. By dissipating this fromthe heat-radBating fins to the
surroundings, it is possible to prevent the destruction or damgge of an IC
chip due to the Readuchévkkatanf hjha AE FBLBr 17| db¥e 1O RONERGHTE
tenperature condifiignsso 4R L2dAx EEbRAIRAL Lihendert Coadfst idigiaRpar at us
according to the present enbodi nent is substantially identical to the
devi ce testing apgatangsisosasewhast disngtt 4st Red10he DegpRABIRtedh P as
shown in Fig. 24_.and_Fi 2 ' t e hdreid ¢ t usher
bl ock 1031 is sg%%r ggggrtﬁgo%gsﬁg?'E%E%B%éggggng?ogﬁeref%ﬁé#ﬁmg.rings
- 1036, 1036 fare i 1088posgddbes ipetindidhigs Herm th8sheat-¥adiateqy Ber base
1035 and t he pusher S 4.. That .,s,. t r.10 i j gned to be
able 20 to nove ?% fﬁe %Pﬁ%?g?dhﬁ ébffgﬁjvgﬁﬁgggggeE%- %??%i?qﬁggd pusher
base 1035. Furt hetestirhetdbneosi dmsage eofSein §6 thap, dae tdhethddieaadm dead

poi nt position of the Z-axjal dri 1060, _.the.staqpper i f, the
pusher base 10343§¥§IF%332 YsF%%bé?‘?ﬁr é%%”f%&%“gfEﬁh%ggdgﬁﬂ%ggﬁﬁ'8 1040
do not abut. Thedwmtittamndead point position of the Z-axial drive 1060 is
deternlnedlgy t he abuHBQ%gE%Loéggeggane

The device testing apparatus according to the

present embodiment is substantially identical to the

device testing apparatus 1001 according to the 10th
embodiment, but as shown in Fig. 24 and Fig. 25, in
15 the present embodiment, the pusher block 1031 is
secured to the pusher base 1034 and, therefore,
"'springs 1036, 1036 are interposed between the pusher
1035a of the lead pusher base 1035 and the pusher base
1034. That is, the pusher 1035a is designed to be able
20 to move in the Z-axial direction with respect to the
lead pusher base 1035.
Further, the dimensions are set so that, at the
bottom dead point position of the Z-axial drive 1060,
the stopper guide 1033 of the pusher base 1034 and the
25 stopper surface 1042 of the socket guide 1040 do not
abut. The bottom dead point position of the Z-axial
drive 1060 is determined by the abutting of the frame
of the Z-axial drive 1060 and the stopper post 1104a
of the test head.

30 Therefore, if the Z-axial drive 1060 is made to

descend and to push the pusher 1035a of the pusher



of the Z-axial drive 1060 and the stopper post 1104a of the test head. 30
Therefore, if the Z-axial drive 1060 is nmade to descend and to push the
pusher 1035a of the pusher 21 Novenber 2003 - 69 basdl No@mbey 203 pusher
1062, the 1C chip receives an upward force fromthe contact pin 1051 and
receives a downward force due to the springs 1036. By adjusting the

bal ance between the two, it is possibleto?S ust 5 the load acting on the
IC chip to a suitable value. 1In this enbo t he pusher bl ock 1031 can

be forned integrall h. t he ush 1034, the heat.sink 1038 is
preferably attaclf&f %&Wfsh by opbt s%‘?sr‘eké%%a]tspf%zt hﬁugﬁe?ﬂbﬁsﬁeiﬁ"fs Blie to
this, the heat lGgener gbedebyrémechd cmteed @ihi 1951 eshd ngedsivanauct ed
through t he pusher bl ock 1031 and the usher base ﬁgg4 to GEhe heat sink
1038 and radi at eBIaEAFPEREr BU¢ oF SRR By #4049%sible to

prevent destructix ya adeaBBgELiOeh h@hé G Ledug besbenle 1Eo goaipisat ed by
the 1C or fluctuations in the tenperature _conditions. Note that t he heat

sink 1038 ndy be ¥t fed pREEgBaPtytif tH (HeFpShér sBasabipavalysy

particular, in the presentienbadbdBita: Wale RRneeNbAGEE 1081 &chia are
menber s W|th a large heat nmass such as the pusher block 1031 and the
pusher base 103450omued tintegpadsybiith otheiffustieadntagesdPB4at eSe He'e heat even
if the I1C chip isone h1936€7BN Kablyrai BF Gf RAL 1of theatopui | dup. 25
Further, in the ;l}esenst/ﬁnté(nbgalerrgﬁt fl%orraexlzir by inter pos?llh)g a Peltier
el ement bet ween t$wrfaeshert theopkshes1basrl ltctﬁé h@me &pnkhinzstasmhestndi ng a

10 generated by the IC caused during testing is conducted

through the pusher block 1031 and the pusher base 1034
to the heat sink 1038 and radiated off from there to
the surroundings, so it is possible to prevent
destruction or damage to the IC chip due to heat

15 generated by the IC or fluctuations in the temperature
conditions.

Note that the heat sink 1038 may be formed
integrally with the pusher base 1034.
In particular, in the present embodiment, what

20 contacts the IC chip are members with a large heat
mass such as the pusher block 1031 and the pusher base
1034, so it is possible to sufficient dissipate the
heat even if the IC chip is one with a remarkably
large amount of heat buildup.

25 Further, in the present embodiment, for example,
by interposing a Peltier element between the pusher
block 1031 and the heat sink 1038 and sending a
current of a predetermined direction in accordance
with the IC temperature through the Peltier element,

30 it is possible to realize suitable temperature

control,



current of a predeterm ned direction in accordance wth the IC tenperature
through the Peltier elenent, 30 it is possible to realize suitable
tenperature control. 21 Novermber 2003 - 70 13th EnbdidNoembeTR80dver al |
configuration of the device testing apparatus of the present enbodinent is
substantially identical to that of the device testing apparatus 1001 5
according to the 10th enbodi nent, but differs in the following point. In

t he present enbodi nent, as shown in Fig. 270 a plurality of through holes

2122 (hereinafter ref o d_ to.as second through holes) are fornmed in the

pushers 10 2121 of thz—ﬁm%lzo. Further, as shown in Fig. 26, a

plurality of through hakesvé2d?l ddigmiejurattion &e£fehid edbdireaselsitia t hrough

hol es) are forned at the gositi on of the Z-axial drive 2110 _positioned
p

directly above tRPPREEERSpPEL BhO BRESeRTe SFBodERRRE 13RIk anddaldxg

positions of the ffden$t candeoSeranhd HMreUdBvhekese2diny alishadbddsangonot
parti cul arl)% limted. In the Eresent enbodi nent, as shown in Fl&g. 27, one
second t hr cugh hdSExE2agj §0 £he nEEls emhediBept  shivt clHdeF o 82 pushers

2121. 20 The second 1hfiayoBohples 2122 are formed so as to be positioned
substantially equally in“the match plate 2120 as a whole. Further, as
shown in Fig. 26, theInogheopreseparambaskimens,t asgt sepiamber F202 2(er @t o t he

soak chamber) i s pip RuQY! dede it bhyR dAMCHILY! ey aPalh £ALd O dilr &g 30,
Insi de of the uni% %;fgd' Xre pr ow‘%%d aoqheat er 2?%% ?or appl ying a high
tenperature, a bltwiasgsecprbietRe@2gk droles) are formed in the pushers
10 2121 of the match plate 2120. Further, as shown in
Fig. 26, a plurality of through hcles 2112
{hereinafter referred to as first through holes) are
formed at the position of the Z-axial drive 2110
positioned directly above the match plate 2120. The
15 shapes, quantities, and positions of the first and
second through holes 2112 and 2122 are not
‘particularly limited. In the present embodiment, as
shown in Fig. 27, one second through hole 2122 is
formed so as to be surrounded by four pushers 2121.
20 The second through holes 2122 are formed so as to be
positioned substantially equally in the match plate
2120 as a whole.
Further, as shown in Fig. 26, the top corner part
“of the test chamber 2102 (or to the soak chamber) is
25 provided with a temperature application unit 2130. |
Inside of the unit 2130 are provided a heater 2131 for
applying a high temperature, a blowing nozzle 2132 for
liquid nitrogen for applying a low temperature, and a
scroll fan 2133 for supplying hot air or cooling air
30 inside of the chamber 2102. Further, the unit 2130 has
formed with a feed port 2134 and intake port 2135 so



liquid nitrogen for applying a-low tenperature, and a scroll fan 2133 for
supplying hot air or cooling air 30 inside of the chanber 2102. Further,
the unit 2130 has fornmed with a feed port 2134 and i2itNkwnmier200335 so 21
Novenber 2003 - 71 that the hot air or cold air flows down as shown by
the white arrow in the figure. In this. enbodinment, a flow of hot air or
cold air or other gas is fed fromthe tenpgrature application 5 unit 2130.
When this flow of gas flows along the ceiling surface of the test chanber

2102 as shown in _,Fig,,26, part_pass rugh the.first_t ol es
2115 formmg T CiasdxpEonol okt PR SENd 2L ARk OCas e o%{:fﬁ‘iﬁ?fl es 2122
formed in the natute phiate 2&26waixd I Higwseon to the heat sink or 1C chip

directly. The rest of the.flow of.the gas _sneak r ound the. right
side wall of the test I@h&ﬁﬁﬁre% Hi pass &s Ot ﬁ?oﬁ%ﬁ t %a%ée)lp le‘{]\ef\ié'é:n t he
mat ch plate 2120 ;anduhee ghestistfay fioh tther ebmpBrbdoutdeappiladeiport 2135

of the 15 unit 2130. That is, in the_ device testing apparatys of the
present enbodi nedtth Bd3Hot "BEP BRI of P¥hiot é‘raso%hggs 533%“% bl own out

fromthe feed pordeidki3dy elirthee beMbies aldite chppbeeabion adidnddBlcan be
blown in 20 parallel to the plurality of IC chips under test carried

pl anarly, so the Bfbub oPakEaPa8apDl FRPUDS Hre FLESENFREOUFRIC ISt

becomes uni form ang A he,rre@MREr ahar 22k 8atdraReOn 11 8dHEl T ORe tddBoridr the
plurality of 1C chips under test becomes uniform Due 25 to this, it is

possi bl e to preveriranmydelesngérat tpemed rlomtdec MRFhgPEdER #F2BATC chi ps
are carriedgand a5 o ISt ¢RASALRLEs A MoricenrnliBeqt BRELR! Ufike €l evation

rest of the flow of the gas sneaks around along the
right side wall of the test chamber 102 and passes
through the gap between the match plate 2120 and the
test tray TST to return to the intake port 2135 of the
15 unit 2130.
That is, in the device testing apparatus of the
‘present embodiment, the hot air or cold air or other
gas flow blown out from the feed port 2134 of the
temperature application unit 2130 can be blown in
20 parallel to the plurality of IC chips under test
carried planarly, so the amount of heat supplied to
the IC chips under test becomes uniform and the
temperature elevation or reduction time for the
“plurality of IC ¢hips under test becomes uniform. Due -
25 to this, it is possible to prevent uneven temperature
from occurring even if 64 IC chips are carried and as
a result possible to shorten the temperature elevation
or reduction time. Further, it is possible to avoid
unevenness of the temperature distribution due to heat
30 generated by the IC chip.
i4th Embodiment




or reduction tinme. Further, it is possible to avoid unevenness of the
tenperature distribution due to heat 30 generated by the I1C chip. 14th
Enbodi ment 21 Novenber 2003 - 72 The overall confi gudlaiovembst 200 devi ce
testing apparatus of this enbodinment is substantially identical with that
of the device testing apparatus 1001 according to the 10th enbodi ment, but
differs in 5 the following point. As shown_in Fig. 28, in this enbodi nent,
a nozzle 3000 is provided between the pai  2of* pushers 3062 provided at

the bottom surface of the Z-axjal drive 3060. The nozzle 3000.i.s forned
with a channel 3002 1’5}@h?%%ﬁ%ljvﬁodﬁlgufféﬁﬁ@a?gr%h%o‘fﬁ‘?]ﬁe £STLPEr

exanpl e, coolingpabkhtGhl 68l et 65 abdampatkr i8f shibovamgiqiasts. Tenperature
control gas is blowm out_fromthe bl ow ng orts toward heat sinks 3038

. . C por
provi ded on the paSRE-Caha¥stBoRt SindbfedeVoCentefetf AR A MSEse 3035

held 15 at the mapeh BkabEd3RE1ro TR ioFReeAbUAEMERD] Nt GBisFrEy Ba a flow
of gas of the sane ten‘gerature as the flow of gas circulating in the

chanber for5 nai ntt@enifRdlenéngPeHitbs at the test tenperature, but may al so

be a flow of gas of axgledpfhersntid eer dhukis THRLAGIMANA! W GidBanbr ol gas
is preferably cooling air tor reducing the tenperature rise due to the

heat generated byX0e isCrrhivpded nbetwarrerrbedpabnt Ofi pushersaifibamy as the
10h‘erbod ent . 4 QUSUET  BL oKk A5L % TR SA 1. 2BuRlatpm o

copper having a ?uperl or heat conductiv directly contacts the IC
chip held in the X¥ddketthe3060218h20&F dirse,farimedamdtiht aofhépeel AP 0 t he

heat 10 through which a temperature control gas (for example,
cooling air) circulates and a pair of blowing ports.
Temperature control gas is blown out from the blowing
ports toward heat sinks 3038 provided on the pusher
base 3034 connected to the lead pusher base 3035 held
15 at the match plate 3061.
The temperature control gas may be a flow of gas
‘of the same temperature as the flow of gas circulating
in the chamber for maintaining the IC chips at the
test temperature, but may also be a flow of gas of a
20 different temperature. The temperature control gas is
preferably cooling air for reducing the temperature
rise due to the heat generated by the IC chip.
In this embodiment, in the same way as the 10th
“embodiment, the pusher block 3031 is comprised of
25 aluminum or copper having a superior heat conductivity
and directly contacts the IC chip held in the socket
3050. Therefore, the amount of heat due to the heat
generated by the IC chip during a test is conducted to
the pressure block 3031 and conveyed from there
30 through the pusher base 3034 or directly to the heat
sink 3038. The heat sink 3038 has temperature control



generated by the IC chip during a test is conducted to the pressure bl ock
3031 and conveyed fromthere 30 through the pusher base 3034 or directly to
the heat sink 3038. The heat sink 3038 has tenperat itleNewnhepR023 Novenber
2003 - 73 gas (cooling air) blown on it fromthe blow ng port of the
nozzl e 3000 and therefore is force-cooled. Accordingly, heat is rapidly

di ssipated fromthe heat- radiating fins of_the heat sink 3038 and it is 5
possible to effectively prevent the tenpefazﬁre of the IC chip from
falling out of the test tenperature range due to heat generated by the IC
chip. Note that t$® EFARE 9086 hahlAR Phet i eano‘f’ﬁ‘égn%‘?’% P at e

3061 rather than ¢l nsaaNieal30dni ¥8d 10hsBSfbrikerrerbodborads Note that the
present invention is not limted to the above enbodi nents. Various

nodi fi cations nmayPEHPTIEEdYui DRRAR LReTRBPEY FLaH@5eEsERPM Ry MM 15

For exanple, the deyifnsanhd e3h@dckythlendeyi£ak IR Radapparatus of the
present inventionis not Ilimted to an | C chip and may be other el ectronic

devi ces as fel | . PasNienider efdegtively greventotievsenpgrpeuse ofiidhg j ng

appar at us Conpri st@%h #, GAREHal @0nbesit N3¢ {1k Wh rafphCathip #udas test
i s detachably connected; a pusher for pushing the chip
due to heat generated by the IC chip.

Note that the nozzle 3000 may also be provided at

the match plate 3061 rather than the Z-axial drive
10 3060.
Other Embodiments

Note that the present invention is not limited to
the above embodiments. Various modifications may be
made within the scope of the present invention.

15 For example, the devices tested by the device
testing apparatus of the present invention is not
" limited to an IC chip and may be other electronic

devices as well.




in the direction of .the connection termnal so as to connect the chip to
the connection termnal.; and -a cooling unit ~attached to the-pusher for
10 cooling the chip! 2. An IC chip testing apparatus21f$bﬁﬁwﬁ52@é%
connection termnal to which an electronic device under test is detachably
connected and .a cooling unit for directly or indirectly 15 cooling the
connection termnal. 3. AnlC chip testing appar atus conprising: a socket
havi ng a connection termnal to which-a’¢hrp under test is detachably
connected and 20 a cooling unit for dlrectl indirectly cooling the
socket. 4. The |C chip- testing appara el %g set forth in any one of

clainms | to 3,.further cgﬁ?@ b Nde 8t £HA R a f A <MRIH §hghﬁ ;@ predeterm ned
anbi ent tenperature of Eebconnectlon tinrnﬁia b which the -chip is

detachabl y attached. 5. IRODPECERPP te%@sﬂﬂng“—%ﬁ@&ﬂat @l d€ satifforth in
any one of cl ai, r t i.ncludes an el enent for
- WBel, 188, JA0SLE AT, C OB L

cooling by el ec C|ty paratus as set forth in
any one ®f clains t()i? RM%@ﬁélﬁOFhEU%QKHQrEPQN¢h1921 Novenber 2003 -- 75.

around the on g 7R bRo AER LS B Wchyar CBB OSIEY U
connect the chip to the connection®
terminal; and. '
‘a coollng unit attached to the- -pusher for
10 cooling the chlpl'
2. AU1K3deftesting apparatus -comprising: - ' -
a connection terminal to.whiéh an electronic
device under test is detachably connected and
.a cooling unit for directly or indirectly
15 cooling the connectlon terminal.

3. AU1H36mmltest1ng apparatus comprising:

a socket having a connection terminal to

which a chip under test is detachab1y<}
connected and | -
20 : a cooling unit for dlrectly or indirectly
coollng the socket.
4. The ICchm testing apparatus as set forth in
any one of clalms 1 to 3, further comprising a chamber
- for malntaln}ng a predetermined ambient temperature of
25 the connection terminal to which theféhip
is detachably attached. |
5. ThenﬁCchﬁf-testing apparatus as set forth in
any one of claims 1 to 3, wherein the cooling unit
includes an element for cooling by electricity.
30 6. The:kldﬁp?testing apparatus as set forth in

any one of claims 1 to 3, wherein the cooling unit




any one of clains 1.to 3, wherein the cooling unit 5 includes

proj ections-or depressions for heat exchange for increasing the cooling
efficiency by blowing the cooling medium S. The | CZHgvembeegpPhg
apparatus as set forth in claim7, wherein the projections or depressions
for 10 heat exchange are heat absorbing and radiating nenbers. 9. A

devi ce testing apparatus conprising: a socket having a connection term nal
to .which an electronic device under test s detachably 15 connected; a
pusher for contacting a first surface of an electronic devi.ce and pushing
the el ectroni APFHHIRE 2j ROPhENYi ML YR LOW1RGnRBEDF of P AT &0 as to
connect the elReh50Q medeMCErdond N1COMNGSIiON -20 termnal; 25 a
tenperature sensor _arranged_at a socket -side for neasuring the tenperature
of a second. surfacd- of Theellerhipt rorfitcinge@PParatug &% deeh hdDto the
first surface,@nde ceobingngediumd) Qdemeans bop1bhovimg. a cooling

medi um ar ound -t ectroni c devi ce. evi ce testing apparatus as

set forth in igicdiudes, prhdeethonheor cigmuressdoassEasohest eFrhasigen
contact-type t r re:sen LULAGL LYPE1FRiAERRS ature
sensor. 11. An C—q'é)h%at%éggi %géa%%glf%ﬁ]g};onpr?s%n9¥ gl N%)v%nber 2003 - 76
a socket havi mpclicgnmedtivon ternnal to which an el ectronic device under
test is detachablyg. The ICchip, testing apparatus as set forth in

‘claim 7, wherein the projections or depressions for

10 heat ekchaﬂge are heat absorbing and radiating
members. A 5
9. A device testing apparatus comprising:

a socket having a connection terminal to

which an electronic device under test is detachably
15 connectked;

a pusher for contacting a first surface of
an electronic device and pushing the electronic device
in the direction of connectioh términal so as to
connect the electronic device to the comnection

‘20 ' terminal;

a temperature sensor arranged ét a socket
side for measuring the temperature of a second surface
of the electronic device at a side opposite to the
first surface; and

25 a cooling medium blowing means for blowing a
cooling medium around the electronic device.
10. The device testing apparatus as set forth in
claim 9, Qherein the temperature sensor is one of a
contact-type temperature sensor and a non-contact type
30 - temperature sensor.

11. AnICchip testing apparatus comprising:



connected; a pusher for contacting a first surface of 5 the electronic
devi ce and pushing the electronic device in the direction of the connection
terminal so as to connect the el ectronic device to t3eNevanhear 208H
termnal; and _ a cooling nedium bl owi ng neans arranged-.at. 10 the socket
side for blowng .a cooling nediumto a second surface-of the electronic
device at a side. opposite to the. flrsté§urface ;An 1 C chip testing
apparatus conprising: a socket having a Snrect i on terninal to 15 which a

chip under test is detachabl nnect ed sher ng the chip,
in the direction of the ohW %&ﬁﬁ eI n59n§8g§§°PoteE%ﬂﬁ%€q“{he chip to
t he connecti onwBicheam addetodh . adldengndedi uashl 0w dgta@eadislar r anged at

an outer circunference of the pusher for blowing a cooling nediumto a
si de surface oF°PH8°§E§her 13. The I1C chip testing apparatus as set forth

in 25 claim12, whereinapp@éest | QS IntdRRABYFSHOASratesufLid@ Gt the
out er C|rcunferent|al surface of the pusher. 14, A device testing

appar at u® conptPSi RGEChTeBERACTERA g PUSRASGt L8R ELRFEFRPL%0 30 which an

el ectroni c deviegivadeh tRstaiSedSidfAblne conngetedn 2drygimagy 2003 -
77 a pusher for contacting a first surface of  the electronic device and
pushi ng t he el 88t £@nFennect the electronic device to the connection

terminal; and
‘a cooling medium.blowing means arranged- at-
10 the socket side for blowing a cooling medium to a
‘ second surface of the electronic device at a side.
opposite to the first surface.
12. .AnIC chip testing apparatus comprising:
a socket hav1ng a connection terminal to
15 which a Chlp under test is detachably
connected; .

a pusher for pushing the chip .. . ... .«
in the direction of the connection terminal so as to
connect the chip to thé connection . -

200 terminal; and
' a cooling medium blowing means arranged at
an outer circumference of the pusher for blowing a
booling medium to a side surface of the pusher.
' 13. The ICchip testing apparatus as set forth in
25 claim 12, wherein projections or depressions are
formed at the outer circumferential surface of the
pusher.
14. A device testing apparatus comprising:
a socket having a connection terminal to
30 which an electronic device under test is detachably

connected;



device in the direction of the connection-termnal so as to connect the

el ectronic device to the-connection 5 termnal; a non-contact type
tenperature sensor arranged at the pusher side for nalaNenenmigpr 2003
tenperature of the first surface of the electronic device; and 10 a
cool i ng nmedi um bl owi ng nmeans for blowi ng a cooling medi um around the

el ectronic device. 15. A device testing agparatus conprising: a socket
havi ng a connection terminal to which-ad’electronic device under test is
detachably 15 connected; 20 a pusher  for pushing the electronlc device in
the direction of the corfh@UShéF £QFnFRAFASHIRG %oflEﬁﬁnﬁHﬁ 4Fe %l ect roni ¢

device to the €RONELdd bty raerﬁk:e %nﬂoﬂuﬁﬁﬂﬁécﬁhé Y&Eediaiflcat ure sensor
arranged at the pusher side for nmeasurin nperature of the pusher; and

a cool i ng nedi %?Nh‘l’%v&‘hd’-%éﬁé—‘%loﬁl e gbeaCOEW’FW Mefitimedr §6nd t he

el ectroni ¢ devigero 2ot/ 8 d @IRFoARBAREY USe 260 SEile. Qe dtlon @Ny oOne
of claine 9 to 15, wherein sald pusher has a suction nozzle attached

ti nder a5suct|%ﬁﬁﬁﬁﬁﬁﬂ the suction head is attached to a rotary arm and

the rotary armis rotaggQ{ _g%ﬁﬁ%%%ht&g 28R Lat%§9 Jdnsf device testing

apparatus conpri sing: I'ng o pushi ng-an 21 Novenber 2003
- 78 eIectronacrdmw¢¢eatcthﬁﬂgudherappd@aéhromenauei@may

temperature of the first su;face of the electronic
device; and o i

10 . '~ a cooling medium blowing means for bléwing a
cooling medium around the electronic device. T

1s. & dévice testing apparatus comprising:

a socket having a connection terminal to
which an electronic device under test is detachably

15 connected;

a pusher for pushing the electronic device
in the direction of the connection terminal so as to
connect the electronic device to the connection
terminal;

20 ' a non-contact type temperature sensor
arrangéd at the pusher side for measuring a
temperature of the pusher; and

a cooling medium blowing means for blowing a
cooiing medium around the electronic device.

25 16. The testing apparatus as set forth im:~

any one of claims 9 to 15, wherein said pusher has a

suction nozzle attached under a suction head, the

suction head is attached to a rotary arm, and the
rotary arm is rotatably attached to a shaft.

- 30 17. A device testing apparatus comprising:

a pusher for holding or pushiﬁg‘an




froma contact portion of a test head; a tenperature sensor provided at the
pusher; a first termnal of the tenperature sensor 5 provided at the
pusher; and a second terminal provided at the contact21 Nevemben2803e and
contacting or not contacting the first termnal of the tenperature sensor
along with the novenment of the pusher. 10 18. A device testing apparatus
conprising: a pusher for holding or pushing an electronic device to nake
it approach or nove away froma contact-ptttion of a test head; a
tenperature sensor provided at the pusher; 15 a first term nal of the

t enper at ure sensHYECTHBLUEGVALSt he PHshert 2RPLOEGRICT eFAYHad¥ 5 ovi ded at
the contact por{ign Siddmead certashi &g Pred@t peaatacting the first
termnal of the tenperature sensor along with 20 the novenent of the
pusher; and an air bl ower auHEMPESELBF DVFSRF Lo FIHOvg9gHr 25t Bhe &6t r oni ¢
device in a state where t@?fi%E%CEEQHiﬂaﬁQ%iQ§meEQ@Q¥aEB§eQ§§Qﬁﬁ:iS pushed
agai nst the contact portion. 25 19. The device testing apparatus as set
forth in @&l ai mayovkded @itmth® pwkeesi mazd | east one of the first term nal
and second terminal is praqyi 0 . ; i.n e~gi i on of
novenent of the pusher. gdo S%%gngihggg%%eqéﬁﬁ@r%eg%pg?gtﬁghgf&;set forth
in claim18, wheretiion mids angd onetaghingicer atargadagtingveier 2003 - 79

around the Contafirggrééfﬁknal of the temperature sensor along with
the movement of the pusher.
10 18. A device testing apparatus comprising:

a pusher for holding or pushing an

electronic device to make it approach or move away
from a contact portion of a test head;
a temperature sensor provided at the pusher;

15 a first terminal of the temperature sensor
provided at the pusher;

' a second terminal provided at the contact
portion side and contacting or not contacting the
first terminal of the temperature sensor along with

20 the movement of the pusher; and

an air blower unit for blowing cooling air
to the electronic device in a state where the
electronic device held by the pusher is pushed against
- the contact portion.

25 19. The device testing apparatus as set forth in
claim 17 or claim 18, wherein at least one of the
first terminal and second terminal is provided to be
able to move in the direction of movement of the
pusher.

30 20. The device testing apparatus as set forth in

claim 18, wherein the air blower unit is arranged



21. The device testi.ng apparatus as set forth in claim20, wherein the air
bl ower unit has-a cooling air passage through which cooling air is blown 5
substantially horizontally to an electronic device FISHMEMbGaPHET the
contact portion. 22. An IC chip testing apparatus conprising: a tray for
testing while pushing termnals of a plurality of chips carried on the 10
tray agai nst contact portions of a test head a pusher for pushing each of
the plurality of chips held on the tray 79mthe - direction of the
contact, portions; and a heat absorbjng and radiating menber 15 provided -
at the pusher anqungg thﬂwé?OPEaCEhP‘pr*%Je%‘h ng apparatus as set forth in claim
22, wherein the pusher %@B’e@@ée fe PUSHEra i@ tis0\Wsdee t gobehabh e to '
approach and nove away froma contact portion and _a pusher _bl-ock provided
integral |y or @bpiraA®l yhersint hbe pashidr L otase WHd %ﬁtécFPﬁélnﬁ chip from
the surface opppsitedd BiroRgi PRLRLLI DM RiRtSIE thewsane. | _ 24. The

| C chip testing apparatus as s in 25 claim22, wherein the heat
absor bi ng and $@@ﬁtﬂﬂtﬂpllﬁemwénzpstﬂblYm%P|¢ﬁeﬁﬂ%ﬁﬂ%PHMQ:ﬂeaﬂcﬁeast part of
the pusher. S as set forth in claim?23,
wherein the pﬁ;g%sﬂ_@% A%qugpé%%f %lg)ﬁ?% g%égée:p% ate fromthe pusher base and

further conprises ai2. eIABEC@hwenbetlngpapparﬁﬁuﬁzﬁﬂmnﬁnﬁ}mgn t he pushing 21
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of a plurallty of chips carrled on the
10 tray agalnst contact portlons of a test head;

a pusher for pushlng each of the plurallty

of chips held on the tray in the
direction of the contact portions; and
| a heat absorbing and radiating member
15 provided at the pusher.
' 23. The ICchip testing apparatus as set forth in
claim 22, wherein the pusher compfises:
a pusher base provided to be able to
approach and move away from a.contact'portion and
20 a pusher block provided integrally‘or
separately from the pusher base and contacting
a chip from the surface oppositamto-the
contact portion to push the same.
" 24. The ICchip testing apparatus as set forth in
25 claim 22, wherein the heat absorbing and radiating
member is formed integrally with at least part of the
pusher. _
. 25. The ICchip testing apparatus as set forth in
claim 23, wherein the pusher block is cohfigured
30 separate from the pusher base and further comprises an

p elastic member imparting elasticity in the pushing



direction of the electronic device to the pusher block. 26.1 The IC chip
testing apparatus as -set forth in claim?25, wherein the heat absorbing
and radiating 5 nenber is provided between el astic netidevwemi®r 20Ghe |1 C chip
testing apparatus as set forth in claim25, wherein heat absorbing and
radi ati ng nenbers are provided at the two sides of an elastic nenber. 28.
The 1C chip testing apparatus as set forth in 10 claim 22, wherein a flow
of gas in the chanber for nmintaining-té@ chip at a predeterm ned: - '
tenperature i s bl own agai nst the heat absorbing and radiating nenber. 29.
The | Cchip! teistddig appd ahySedsctedniorddvice tbbthkapus28; wherein the
pusher is formed with a passage for guiding the flow of gas in the chanber
for maintaini %fre chip at a predetermined, . - - tenperature in the
direction of the hemd. ahser bihigndesath@tdpigraeas 88t 3fordiheid C chip
testing apparatus, as set forth in claim?22, wherein the pusher is forned
with a nozzl e S¥H™ A divfigTedRpEhat hpat c‘ﬂ?ﬁ?’iﬂlng?asa,n%sEBgFgFE‘?rom the gas

flow in ghe chashdr fy gRINLRUNLABWESE- ST id mekibeasRr edet er m ned
tenperature, in the 25 direction of the heat absorbing and radiating
nmenber.- 21 Novenbet? 20 ICahip Atgetine ARRATHC WSO RS S8ENEOTBONHeCt i on

termnal s to wej ey &% ehfd QR fedBVLESoHONRY éxﬁﬁ%aﬂﬁaﬁi@h?%&%é&s

connected; a pusher for pushing the electronic device in tfhe direction of
the connectionere epraviedes ob- &det sweonhéet vherre|dAstdsi #e@kefee to -the

connecti.on ternjna]fé."The_BSChﬁ) testing apparatus as set forth in

10 claim 25, wherein a flow of gas in the chamber for.
‘maintaining the chip at a predetermined’ -
.temperature‘is bloﬁn against the heat absorbing and
‘radiating member.

29. The IC.chip: testing apparatus as set forth in

15 claim 28, wherein fhe éusher is formed with a passage
for guiding the flow of gas in the chamber for

_ maintaining the chip at a predetermined ,. .
‘temperature in the direction of the heat absorbing and
radiatiné member. o ‘

20 o 30. The.chhﬁj testing apparatus as set forth in
claim 22, wherein the pusher is formed with a nozzle '
for guiding temperature control gas, separate_from the
gas flow in the chamber for maintaihing the .chip ..
at a:predetermihed_ﬁemperature,'in the

25 direction of the heat absorbing and radiating member.



a suction head having a vacuum suction bore for adhering the electronic
device by suction, the suction head being attached to the pusher; a
cooling unit attached to the suction head for cool i n@itheveaibec20@hi c
device; a tenperature sensor for neasuring a tenperature of the device;
and a controller for controlling a cooling output of the cooling unit to
cancel out any heat generated by theflel ectronic device during tests and
mai ntain the device constantly at a predeterm ned tenperature on the basis
of a teBper allldeiceitested cofipiipi: by the tenperature sensor. 32. A device
tester conprising: connection termnals to which an el ectronic device under
test is deta€PpIsFyon derminds da; which an clrstronly device ander tasttis ydetachabgli rect | y
cool i ngc&ﬂﬁ ﬁgnnecti on termnals to cancel out any heat generated by the
el ectrofic devi ce duri ng tests and nmaintain the device constantly at a

pr edet er m ned push@efort pushing3he cléoteleyd devit€Sh ahe GIERLMS I0fGhe @ofifdeieh havi ng
connection,termnals to which an el ectronic device under_test is

det ac h_awq?g?ﬁ?é’étt‘éa?m&ﬁﬁhﬁe’é‘fé‘é‘l’mﬁéeﬁ‘lf:%toftb? cemeglaen tprpinalshdi rect |y cool i ng
t he socket t : r i Lce

dur i ng ¢ et s Saqitead ShviAgy vaETim SHARGIRLE friihirte B SRERSNL GeiBi kS

t enper asugtion, th8ductibhédeaibbéing attawhedto the pasther;f orth in claim9, wherein the

cool i ng nedi um kl ow ng ns i s arrapged at the socket side for blow ng
the cooling FERR %tﬁtﬁﬁegié%[?ﬁfugﬂ?qg fopgoaling g eleqtranif deviksyi ce at the
si de opposi tEtéuﬁbefrzt’cﬁr_efdeﬁﬂf&‘%éz%ﬁl%ggi!enll\ﬁ}‘%ﬁ{ﬁé‘i‘iffﬂ?@&%i&?aﬁtﬁ The device

tester as set forth in claim9, \Ahe[el n ‘t he cool i‘ng medi um bl owi ng neans
i s arranged atconirollsutfer cantiollingf @ ceoling @ftputhod the soalmef wnit tol cancelgoutlaey cool i ng

medi um ‘ j rface of the pusher. 36.. The deyice tester as set forth
ool e sbheREF oF Hle BcoRlc deteeBFAR est e s afithe BBy icE Rortati at8 o

ci r cunf gredettinsined wnipResueion the bpdis BLA .texﬁ;?eraﬁfeesi%ﬁ[ lo@fput BS HQS teipefairef Ort h
in any one of clains 34 to 36, wherein said pusher has a suction nozzle

attache¥¥®¥-a suction head, the suction head is attached to a rotary arm
and the rotary armis rotatably attached to a shaft.

32. A device tester comprising:
connection terminals to which an electronic device under test is detachably
connected; and ‘
7 a cooling fin for directly or indirectly cooling the connection terminals to cancel
out any heat generated by the electronic deﬁce during tests and maintain the device

‘constantly at a predetermined temperature.

33. A device tester comprising:

a socket having connection terminals to which an electronic device under test is
detachably connected; and

a cooling fin for directly or indirectly cooling the socket to cancel out any heat
genérated by the electronic device during tests and maintain the device constantly at a

predetermined temperature.

34. The device tester as set forth in claim 9, wherein the cooling medium blowing
means is arranged at the socket side for blowing the cooling medium to the second surface

of the electronic device at the side opposite to the first surface.



21 Novenber 2003 - 83 DEVICE TESTI NG APPARATUS ABSTRACT OF THE DI SCLOSURE
5 A device testing apparatus including a connection termnal to which an
el ectroni c device under test is detachably attached,2laNouester 2083 pushi ng
the electronic device in the direction of the connection 10 term nal so as
to connect the electronic device to tRe connection termnal, and a cooling
unit for cooling the electronic device. As the cooling unit, an el enent

cool i ng ,tzhe viece.using electrigity s for .examl e sed. The ol.ing unit
ol uaedBa e ol S5 fosf e ctaln o6 BTG ot modrtR o O
around tn&ns @& Sfinged hCandfitérCHrcanterBiRl ofeNE PihBeioR bRivARS HRtooBhg nidBRESSI ONs
for raising the cooling efficiency by blowing a cooling nmedium In the
devi ce tesasidsgurfagpefithe nashebven if the el ectronic device generates 20 heat
on its own during testing, the electronic device is cooled through the
pusher, connection termnals, or socket, so the effect of the heat

gener at 8@. by THeedevileateétbOad Set doNh &€ clafin G3NGMERSh Préjectibfls b BebRiJus W C
device can be tested at the predeterm ned tenperature 25 as prescri-bed in

the ' spdemredatherufer qiscymierential surface of the pusher,

37.  The device tester as set forth in any one of claims 34 to 36, wherein said pusher
has a suction nozzle attached to a suction head, the suction head is attached to a rotary
‘arm, and the rotary arm is rotatably attached to a shaft,




