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ipvention relates to an IC testing apparatus, and in particul ar, to}

| C testi ng apparatus which is.provided with.a..5 pestiiened—stat-us R
recoghltlon apparatus on a handler for |nspect| ng REPLAGED SHEBTS an  §7

0 be neasured, as it is sea an, @, .co t @dt 16

assenbl y of an | C socket. An | C testing Desc mn ¢ Bt 5 stopaged ... 1N
mechdhis$ referred to as a handler, nt’ga "S"'ttBPBéed """""
tested H cket of the testi.ng apparatus ? dﬁg"'d-gé---
cl a55| I'C s on the basis of test rep Straéhd aP‘Eé’éQt figfo paged .Z...
appar at us proper which applies a test signha an rCTrrherestedt-tn -
order to perform an el ecl] TRSTENG ARP gﬁAK‘USnDunt ed on the handler

"is a sack n_| aving an 1C to be tested
carried 1534«&5&% 6@%%?&% Q\ﬁﬂigﬁﬁf@\?z ang t he socket gw de 3 on .

which it .is noun dvar n thesvariety of an . 1Cto

tested. Accordi ng‘iv %%&P qﬁg%? tte\%}z}%@pgg éﬁgstﬁ nE‘ested,

it is nece

Iconl/Znt [ ong e%?ainl% I%gflg%gesc \;a\ﬁxﬁ'%@h é(g?leén ggﬁ) %'Wﬁ??»azo

I'n Fig. 53, pobitiened statws mcogﬁm@wapparatm@ bni 2 haihﬂe&rlfdr&hispectm

rectangular_in-its outer configuration and which is nmounted on a socket_
gui de 3, whhemttitude ofiam Koy ds a devieesto bt mehsmted; as it isaeated
abutment 20 has a cross secgtion in orizontal plane which s

rect angul apnj & cantashassem ]éfs%ﬂﬁlrtt‘g ehe outer configuration 25 of ‘an

o e 19, P S AQL 1EPRORINY B de%&“hﬁlﬁ%gﬂr PR Bifhahfl BnaralldS
dropped ont.gelhed fo a8y HENdIZP, wHiEh Hhohta TS t6bd Pé‘sted on an IC

10 socket of the testmg apparatus successively and which classifies

tested IC’s on the basxs of test results, and a testmg apparatus
proper which applies a test signal to an IC to be tested in order to

- perform an electrical test. Detachably mounted on the handler is a
socket guide on which an IC socket having an IC to be tested carried

15 thereon is mounted. . The IC socket 2 and the socket guide 3on

- which it is m'ounted vary depending on the variety of an IC '.tc_) be
fésted. Accordingly, when IC’s of different varieties are to be tested,
it is necessary to change the IC socket 2 and the socket guide 3. A
Conventional example will be described with reference to Fig. 3.

20 In Fig. 8, there is shown an IC socket 2 which is substantially
rectangular in its outer configuration and which is mounted on a
socket guide 3, which is in turn moﬁnted on 'the base qf a handler.
An IC abutment 20 has a cross section in the horizontal plane which
is re'ctang.ular ina mannér corresponding-.tq the outer configuration

25 ofanIC, haviﬁg'pairs of 'opposing sides which run parallel to each
other. When an IC1 which is held attracted by an attractmn pad,
not shown is dropped onto the IC abutment 20, the onentatxon of the
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- 2- ICis defined by the'latter. “Specifically, the I C abutnent has a
bottom surface 21, a pair of bevelled | ateral guide taper surfaces 22X
and a pair of bevelled |ongitudinal .gui.de-taper surfaces 22¥ gurding— -
the dropped ICl so that its |ower surface 13 is brought int
contact with the bottom surface 21 of the |C abutment 20, t 1sRhEPH: Boch Reptaced
respective pair of surfaces being parallel to each other. ﬁlllllU“l" I|| I
attraction head which holds the IC attracted thereto is p05|
above the 1 C abutnment and is then driven downward, followed by
rel easing the suction applied to allow the ICl to drop onto the 1C 10
abut nent.. 1, N - cont act
the longit ?’ aﬁherém)gg%ler ds}%? acgglz%#gﬁv\% Fﬂéé[ e outE bﬁpﬁ'&gagl ng 12 of
the I1CL co 212 Is%r B@mne&méfaq u”i% taper birfdbes gRXNEr,
| C1 noves m%é{iﬁdb%t n% gu gﬁby t hese guid sg p%r surfaces, and if
it conmes taral atpaivef bev&aﬂeﬂdmrgxmdirmiegdiﬂe)taﬁ& shflﬂaoes 22ngmdmg act
‘Wi th the bottom surface 21 of the |C abutnent 20, the termnal pins 11 -
of I1CL arethesdropped IEH so sbatdts lowezaurface d&isthrought snte propere tine
t herew t h: The socke act | nnected _to,an I C testing
appar at (s §PBact ii‘t.ﬁ})ﬁ {’Ottcﬁﬁ %H&;F%E)’Iséé%(}é? I?, aﬁ%m zboﬁ or a
performance ' osllior appar at us
Wi on 1| nopEeRBactive patk of syrfacesiing ﬁﬁﬁ%ﬁé $achSih dThe he |
abut mrent 2 t ot Ly W e.
sensor - (4) g‘t%a%%%rmg‘?‘%gg"gﬁﬁﬁ!&%%ﬂg edééng%%ﬁgﬁ lﬁgﬁl%e\&r)ecept or
el ement b‘bw\lfhé 1O abakufent AAd! llscmexp detwat aévmwfa&a ifbRBwed Biyect or
el ement 25 41. |n the prior art, as shown in Fig. 3, the light projector
elenent  reldadging th@lsmdmmapphetdwt@abhwmhelm $6 ldropr onto ithetI® socket
gui de 3_and disposed to the left of ICl to be neasured while the |ight
10 abutment. IC1 has terminal pins 11, the free ends of which then
contact the longitudinal guide taper surfaces 22Y, Whﬂ(_% the outer
casing 12 of the IC1 contacts the lateral guide taper surfaces 22X,
In this manner, IC1 moves down while being: guidéd by these guide
. taper surfaces, and if it comes to a stop with the lower surface 13 of
15 IClin proper contact with the bottom surface 21 of the IC abutment
20, the terminal pins 11 of IC1 are positioned on a socket contact
'assembly 24 at the same time _therewith. The socket _contac_t
assembly 24 is connected to an IC testing apparatus proper through
an adaptor socket 5, a socket board or a performance board 6.
20 A positioned status recognition apparatus which inspects
 whether or not IC1 is properly positioned on the IC abutment 20 of
the IC socket 2 utilizes a light transmission type sensor (4)
cﬁomprising a light projector element 41 and a light receptor element
42 which receives the light projected by the light projector element
.25 41. Inthe priorart, as shown in Fig. 3,_'the-1ight projector element

41 is inserted into a through-opening 3TL formed in the socket guide
3 and disposed to the left of IC1 to be measured while the light
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receptor element 42 is inserted into a through-opening 3TR formed in
t he socket guide and disposed to the right of the ICl to neasur ed.
‘When the |ight projector el ement” 41 projects 1ight, the’ lirght will be
interrupted by 1C 1, if it exists, and thus the |ight canndhisSheebRasBRseNEd
by the Iight receptor elenent 42. By contrast; in the . ab '
the light projected by the light projector elenent 41 ~di qumyﬂtﬂm
on‘the light receptor elenent 42, allow ng the absence of

recogni zed. _ In a conventional arrangenent, in order to. allow
different 10 varieties. of 1Cs to be tested, it is necessary that the |ight

Phr bugh- opdecsBteiRlinthens ihifspild wlera Rt SoueteohEhilg ITRMGIMERCM | o
currently. ypeshe bbeketkuifle dnd disposed tothesfightiofalic’BCY ficbe  changed .

to one which is comensurate with the variety of an IC 15 which is to be
tested nexmmeaduwedch iWherethedightproyectorelementf4hprojedtslight, thed t he
recept or. ‘el enent, 42 be. agai n

li gh i 1t 41 and 1igh

rrl)gn: e‘gr ?Jn el‘fgt& we;ﬁﬁﬁé Hﬁp@ﬂ?ﬁ@ﬁ B?Lf,d g,ntﬁ it gxists, émd thusdhe Hghtcannotie 3,
ISi ' eni . UVVARY OF THE NTLON. 20 At

ob ect o MeTerRISRABY thie light ratenton eletent A7 | BY.ganktastsin e,

S

Pecor dance ALERd 8t CITERL lehd paOfeted by Re light BoREeSE ioniied 0
Fecept or. Cl e g D T et anowibg tho
provi ded' ambsence of IC1 to be recognized. o ’
In a conventional arrangement, in order to allow different
10 varieties of IC’s to be tested, it is necessary that the light projector
element 41 and the light fecep'tof ehlement be ;e_nioved from the -
through-openings 8TL, 3TR in the IC socket 2 and the socket 3 which
are currently used, the set of IC sockets 2 and socket guide 3 be
changed to one which is commensurate with the variety of an IC
15 which is to be fested' next and which is t_heh mounted on the base of a
handler, and the light projectOr,' element 41 and the light receptor
element 42 be again mounted in thé_through-openings 3TL, 3TR in
t_he'chang;ﬂ socket guide 8, causing an inconvenience. . |
SUMMARY OF THE INVENTION |
20 It is an object of the invention to.provide an IC testing
| apparatus which pér-rﬁits an eagy replacement of a s_ockei: guide
haﬁng anIC sockef in accordance with the variety of an IC to be
tested and which eliminates the need for removal/insertion of a light
-. br’ojéctbr and a light receptor element. |
25 | ~ In accordance with the invention, there is provided an IC
" testing apparatué including a handler on which an IC socket and a
socket guide on which the IC socket is centrally mounted are
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testing apparatus including a handl er on which an IC socket and a
socket guide on which the IC socket is centrally nounted are

-4- . nount ed, and conpri si ng . - a.projected light guide
enbedded in the socket guide and haV|ng a light ineident end which is
| ocated on the peripheral edge of t he socket QU|de and having a |ight

radi ating end on which a light 5 reflecting surface

_ Been Replaced
a received |ight guide enbedded in the socket guide in d
relationship with the projected Iight guide and having i dent

end on which a light reflecting surface is forned,
- projector el enment di sposed on the handler in opposi ng 10 rel ati onshl p with
. the proj ecgupy gdt aggl eemprising and a light receptor el ement disposed

T TESL S, a5 R ol '
R %%@Ssli%r%?ﬁ%m R

paral | el ptheagickbt geite ﬁh'ddﬁﬁv ahﬁghﬂii'aﬁhéﬁi’fgggﬁ cﬁl‘ugﬂ'ﬁ;i %@ ¢

recei ved- | i ght guide may be forne a palr

par al.l els r eefliectithg sglnfa@usjﬁ;rmaﬂ; ng di fferent |engths. The di fference
in the length between the pair of 20 nutually adjacent paral | el projected

i tght | ?w dgs and:itmeélwdélghltgulde embenkdmﬁ ?g ckeirgvgitte mevammel
nutual I'y adj agen ar recej y be_chosen in a
manner cor é@&%?hgp tbhé‘% Pf@‘{?&d hgl%g%da Elﬁ‘@@gaﬁ bghtor an 1C
bei ng measyi&dont end on which a light reflecting surface is formed;

a light prOJector element disposed on the handler in opposing
10 - relationshi_p with the projected light guide; |
S and a light receptor element disposed on the h_andlei' in
opposing relationsllip with the received light guide.
'_ + The IC testing apparatus may include a single set of projected
' l1ght guide and received light guide.
15 . - In the. IC testmg apparatus, the projected light guide may be
) formed by a pair of mutually adjacent, parallel proJected hght guides
having different lengths and the received hght guide may be formed
by a pa1r_of mutually adjacent, parallel received light guides having
~_ different lengths.. The difference in the length bétween the pair of
20 mutually adjacent, parallel projected light guides and the difference
in the length bétween the pair of mutually adjacent; parallel received
light guides may be chosen in a manner corresponding to the size of
the outer conﬁguration of an IC béing measured.
" Inthe IC testing apparatus, a further projected light guide
25 wh1ch is embedded 1n the socket guide 3i in orthogonal relatlonsh1p to
the projected l1ght guide méntioned above, a further received light
gdlde embedded in the socket guide 3 in parallel relationship with
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In the I1C testing apparatus, a further projected |ight guide 25 which is
enbedded in the socket guide 3 in orthogonal relationship to t he

proj ected |ight.guide.nentioned .above,. :a-furt-her received light . guide . .-
enbedded in the socket guide 3 in parallel relationship with '
the further projected light guide, a |ight projector elenent disposed

I n an opposing relationship with the further projected |ight guide, and
a light receptor elenent disposed in an opposing-relationship . wth the
further received |ight guide may be provided. 5 In the IC testing
apparatus, either one of a set of the first - nentioned projected |ight

i R R SO
o RSP o o b Bl
navi g i1 SO B 1ERRGbEBptol Blécifut Qispost 430 41 AR AL SSIa bl o orce
light gui desithnghe arthéf reesived light guifle maydsd ppevigsd. t he pair of

nmut ual |y adj acent, parallel received. light guides may be chosen in a
lbgwr

manner dor r espondirthe ICttesting apparatushe one of & spt of the fofstan | C
bei ng nmeasur e | C testing apparatus, both t-he set of the

First mont Medationed prgj%éadgéhg g}néé iand ecpivedaight guidetoyanotherd t he
e formed set of e BFtHErprgbcled lidhe gtide nd tpoaiyed Hent duiddmay ™
B hoent Do MOrms o bt S3Re WA Bf e hERUY eintents Pl alBlotintlod ™ 1

the IC  ‘light guides having different lengths and a pair of mutually adjacent,

10 parallel received light guides having different lengths. In the IC
' testing apparatus, the difference in the length between the pair of
mutually adjacent, parallel projected light guides and the difference
in the.length between the pair of mutually adjécent_, parallel received
light guides may be chosen in a manner corresponding to the size of
.15 the outer configuration of an IC being measured.
In the IC testing apparatus, both the set of the first mentioned
projected light guide and received light guide and the set of the
 further projected light guide and received light guide may be formed
each by a set of a pair of mutually adjacent, parallel projected light
20 guides having different length, and a pair of mutually adjacent,
~ parallel received light guides having different lengths. ~ In the IC
tesfing apparatus, the difference.in the length betweén the pair of
mutually adja(_:ent, parallel projected light guides and the difference
. in the length of mﬁtually adjacent, parallel received light guides may

25 be chosen in a manner éorresponding to the size of the outer

* configuration of an IC being measured.

" BRIEF DESCRIPTION OF THE DRAWINGS . Thﬂlsiiiﬁﬁiiﬂaﬂmimied
5 - ,l .
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testing apparatus, the difference in the Iength between the pair of
nut ual 'y adj acent, parallel projected |ight guides and the difference

in the length of mutually adjacent, parallel-received |ight—gui-des—ay—25—.-

be chosen in a manner correspondlng to the size of the outer

.configuration of an IC being measured. . BRI EF DESCRI PTI s Speetibas B ;

- 6- _ Fig. 1 is a schematic view show ng an enbodi

i nventi on; Fig. 2 is a cross section taken. .al ong I

shown in Fig. 1 and as viewed in a direction indicated by an arrow, and
5 . Fig. 3 is a schematic illustration of a conventional exanple.

DETAI LED DESCRI PLJ.ON_QF THE, PREFERRED ENBQODI, MENT An enbodi ment of
the invention wi Kighd 1A schgmaticivdiew s aweg@nembomxgentloﬁthez Fig. 1
is a top wm;rq g%lth,e enbodi nment , and Fi.g. 2 is a cross-section taken

al ong the | GO0 Shown i n F|g 1 10 as V|ewed|nad|rect|on|nd|cated

by an arrow. f Ri a hov.vn
substantially" Flgqgalrs?'cgﬁé%ggd{ﬁ? ﬂaq%,v ‘g’ggéﬁeg‘hﬁgg? gﬁﬁ Ekﬁ}g 'gui de
3is . canand ay vieweddinatdiractigbsiriichedd Y)gsﬂﬂadﬁ'oﬁ :04nd0 Wh' chis

smal | er than the | C socket 2. Toward its bdttom the square slot 30 is

15 enl ariged t o alige8tisra schenvabic illastrationaifes convenbionsl exaieple?.

in'a base. SEBAIERD MestirBHON GF i pRrdERRED Ea B ODIMENT: «
Socker quide 5 AHEeRbAERERE oftnsirutitioR will 8o dRadsthdE IR <hown as
BGAI C (bal hefitieh@ t@TiES) 13066 - I'Qfg | PE2h I RpSviRRY ?ﬁ‘%ﬂre_embodlment,

and Fig. 2.is a cross sectio_n taken along the line 2-2' shown in Fig. 1

(@)

10 asviewed in a direction indicated by an arrow.
Referring to Figs. 1 and 2, there are shown a substantially
square IC socket 2 and a socket guide 3.- The socket guide 3 is
. centrally formed with a substantlally square slot 30 wh;lch is-smaller
than the IC socket 2. Toward its bottom, the square slot 30 is
-16 enlarged to a greater size which accommodates for the IC socket 2,
thus forming a step 30S. The socket guide 3 is positioned and
s_écu'red_ ina base 50 of a handler with the IC socket 2 fitted into the
square slot 30, by ﬁttih__g guide pins 36 into guide holes 35 formed in
'the socket guide 3. In the present embodiment, the IC socket 2 is
20" shown as' BGAIC (ball grid arré.y'IC) socket.- At locations adjacent
to the four corners of the square slot 80, the socket guide 3 is formed
with the through-holes 3H reaching the step 30S, and a through-hole
28 having an axis which is aligned with the axis of the through-hole
| 3H is formed in the IC socket 2 and a socket board 5. Screws 33
. 26 pass through the through-holes 38H and correspondmg through-holes
2S thus securing the IC socket 2 to the socket guide 3.
Solder balls 11’ acting as IC terminals are formed on the lower
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to the four corners of the square slot 30, the socket guide 3 is forned
with the through-holes 3H reaching the step 30S, and a through-hole

having an axis which is aligned with the axis of the through-he+e——-—3++TSf—*

formed in the I C socket 2 and a socket board 5. Screws 33 25 h i
the through-hol es 3H and corresponding through- hol es 2gTh gce
the 1C socket 2 to the socket guide 3. . Sol der baII _
|C terminals are formed on the | ower . _

-7- surface of BGAIC in a matri x array. Prlsn}shaped gU|de blocks 22

are fixedly nounted on the upper surface of the IC socket 2 al ong

mut ual | y opposing sides _in a region.outside_the matrix arr of recesses

23 whi ch r suzface oﬁBGAlI&‘eInlaamatrmamayBGHmsmTa apeddg uni/e) bdecks 22 whi ch

PoPmed oo BEsdirediomoinie 03 tasibppe fiftace g shed HRehat 2 glong ° *°
oppost ng. g TnHEIBAS BPOSHESiddd %ﬁﬁ%"o&ﬁsﬂé £86 18 B8R 08, paci ng
between thgepbdils 28'Which $8EEVE thdblfer'Dallk Uik Phé BGAXC 2" THE pRAge’ &
an equal dlstance to t gUI e ot er palir. A'spaCe

subst antg ablyclesi22owildel dppddiceach @ther Karean: se%ﬁsbmg?ﬂi( ,and thuirt he

four guide blocks 22 .defines the IC - abutnent Accordingly, the

cr oss- sect bppasingshinfaces are formedas guﬂeaﬂapemsmrMesrzzxezw taont al
planelsasquae5|mlar tot e 15 out onfiguration of the IC and.its
f our cornepé'OHl Bespaeing there etween,w increaggsdn the Hﬂvﬁa tract ed by

Sbutmen; 280D, "Une pif Ssmpaning Sila Blicks 72t A Topatn vihich,
the 1C.abujdpaig @ﬂan the spacing between the other pair of opposing gmde '
| 10 blocks 22, and are disposed at an equal dlstance_ to the guide blocks
of the other pair. A space substantially sgrrounded by the guide
taper surfaces 22X, 22Y on the four guide blocks 22 defines the IC
abutment 20. Accordingly, the cross-sectional conﬁéuration of the
IC abutment 20 in the horizontal plane is a square similér to the
15 -outer configuration of the IC, and its four corners are left open.
ABGAIC Y which is held attracted by an attraction pad, not
shown, has its orientation defined by the IC abutment 20 when it is
dropped onto the IC abutment 20." Specifically, the IC abutment 20
has a bottom surface 21 a pair of bevelled lateral guide taper
| 20 surfaces 22X and a pair of bevelled longitudinal guide taper surfaces
22Y for guiding the dropped BGAICY’ so that the lower surface 18 of
" BGAICY is brought into proper contact with the bottom surface 21 of
the IC abutment 20, the respectxve pair of guide taper surfaces bemg
parallel to each other. :
2% The attraction pad which holds BGAICY’ attracted thereto is
positioned above the IC abutment 20 and then driven downward,
followed by releaéing the suction applied to allow BGAICYT to drop.

92/8'd o WmE §0%6 8661-EL-¥D
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has a bottom surface 21, a pair of bevelled |lateral guide taper 20 surfaces

22X and a pair of bevelled | ongitudinal guide taper surfaces 22Y for

‘gui di ng the dropped BGAICLl' so that the | ower surface-13 - 0fpy;s shddGfds Bden Rieplaced -
brought into proper contact with the bottom surface 21 of.

abut ment 20, the respective pair of guide taper surfaces bei H“M“‘BH

to each-other. 25 The attraction pad which hol ds BGAI Cl1

thereto is posi tioned above the |1 C abutnment 20 and then driven downward,
followed by rel easing the suction applied to allow BGAICL' to drop.

The outer casing 12 of the dropped BGAICl' contacts the | ongi t udj nal

- Eﬂifigéipiﬁsﬁé‘g dorensrediof thg droRwai B ATCIEcShEata the b ded By nese
ot face o5 oA A5Em AR (i iHabos 22X ST AIAL cPubhel i lakiin) ™"

abut ment Zga%ae%a?éﬂ@hﬁ%bb%ﬁ% aNBwihg BGARSH . me{r@ twmfed 'n the

bal | recei g recesses 23 at the sane time therewt |OWI ng the

sol der bal being guidddbyrthese: gaidetaper surfadisy i CWiiexsohbeBG}bIGatt s 24.

It wll be seen that 36 ball receiving 10 recesses 23 are forned in a
matri x féor eoMes ke astapmithritsdewer sarrface lﬁm pmpencoanbacﬂmthame of the

To°a sockobobiameariace ] ot the 16 abwaRREE 20 the SIder GHlIS A1 gropber ot us
ol o 55 | s HOATCHE 255 hositiond a&t%%é@rr%%%iﬁ&é ?e%%res?%@%g R T
Loegorse i W allSWing the Yolaer IR 1160 b3'th eonfaltdith Y °
' individual socket contacts 24. It will be seen that 36 ball receiving
10 recesses 23 are formed in a matrix form in the bottom surfacé 21 of -
the IC abﬁtx.ne,nt.20. Each of the socket contacts..24 is connected

-through its contacting resilient pin 25 to a socket board 5, and is

then connected to the IC testing apparatus proper through a socket
board performance board or other path. A guide hole 35 is formed
15 in the socket gmde Sto permxt it to be mounted on the base 50 of
- handler of the IC testing apparatus, and is engaged by a gmde pm 36
extendmg from the handler..
In the present embodlment a positioned status recognition
_ ai:paratus which inspecté whether or not BGAICY' is prpperly
'20 positioned onto the IC abutment 20 of the BGAIC socket 2 utilizes a
- light transmission type sensor which comprises a light projector
element 41 and a light receiving element 41 which receives the light
projected by the light emitting element. In Figs. 1 and 2, a total of
. . four pairs of light projector elements 41 and light receptor elements
25 42 which receive the projected light therefrom are provided.
Specifically, a pair‘ of first light pfc_)jector element 411 and first light
receptor element 421 which receives the projectedilight' from the
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extendi ng fromthe handl er. In the present enbodinent, a
positioned status recognition appar at us whi ch i nspects whet her or not
BGAICL' is properly 20 positioned onto-the |I€ -abutnent 20 of 'the BGAI C T
socket 2 utilizes a | ight transm ssion type sensor which compri

| i ght projector el ement 41 and a light receiving el i
recetves the |ight projected by the light emtting gl:m%heef]ﬁas\me cRaced |
and 2, a total of four pairs of light projector el emaﬁmm ht
Teceptor elenments 25.42 which receive the projected |ight

provi ded. - Specifically, a pair of first light projector elenent 411 and

e et g oS e L
412 d ' ' 3 ' | c | ected
gnt i onhet TosertoB Hehhhg2 FhEE Poo e the ProfE b IR Bl ot

413 and a the projéetdr 412, Aqnspioftiila Thrlt p23jottbE Blémeritv433 dyed i o) ect ed

light 5 fromthe projector 413, and -a pair of fourth Iight projector

element - thitilight feveptor lelgmente423 twhich recsives Thenprajecteddight t he
projected Light fromthe pro]jaic;tlgéq #14 are _provi The first
€

ded.
|i ght piboj Eamarthe prelactar 4 a padnof foyrth fightmmjsst@r element: 412
f t oget Y ] Lght .0} ect ir,41yY 10 i he. third Light
proj ect o dmaand:EAEElighE Tecapbr plement 49 witich Bcedverae’1a f or m
_together an_ X1l dRty: | Oofy. 6 oy LAl Simlarly, the first
| ght receBF@'ecggme%a% bﬁgﬁg%gg%4 are PFémd‘? cept oryel enent | 422

form toget her a Yy ikt iR HieSldi Blment 417 dnd¥he'bbldnd Mfghid'l 1o |1 oht

receptor el enent 3 and
projector element 412 form together a Y light projector pair 41Y
10 while the third light projector element 413 and the fourth light

projector element 414 form together an X light projector element pair

41X. Similarly, the first light receptor element 421 and the second
_ light. j'eceptbr element 422 form together a Y light receptor element
pair 42Y while the third light receptor element 423 and the fourth
15 light receptor élément 424 form together an X light receptor element
pair 42X, The two light projector element paix‘s and the two light
receptor element pairs are mounted on the handler of IC testing
apparatus.at locations close and opposite to respective light incident
ends and iight radiating énds of two pairs of projected light gui’des 31
20 and two pairs of received light guides 32 around the peripheral edge
of the socket guide 3. - | | |
A light path from the light projector element 41 to the light
réc'eptor element 42 will be described. | . '
o Light guides which form part of fhe light path from the light
25 projector element'4.1 to the light receptor element 42 are embedded
in the socket guide 3. Specifically, first and second projec'ted"light
guides 311, 312 having light incident ends which are disposed in
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15 light receptor elenment 424 formtogether an X light receptor el enent

pair 42X The two light projector element pairs and the two |ight

receptor elenent.pairs.are nounted an:the -handl er -of:1C testing s
apparatus at |ocations close and opposite to respective light | nci dent

ends and |ight radiating ends of two pairs of pr oj ect ebhi la
and two pairs of received |light guides 32 around the pe
t he socket guide 3. A light path fromthe Ilg enent

41 to the light - receptor elenment 42 will be descri bed. Li ght
gui des. which form part of the Ilght path fromthe light 25 projector
element 41 to the i tor t 42 edd in the socket
gui de 3. SRPPSIOE I atF‘PPéﬁip r%'fr Bpgcii S¢¢<yh§?1g ht guojestog11, 312

ML ! o leRehE Ay, 4‘9%#’4?10% vy REC EHEea8Rd inthe soskat gujde 3,
proj ector andelenid idthe Xlﬁreéﬁéﬁeﬂb ngebule o846 PR IR il S0CKe!

gui de 3, " and extend in the X directr g one si ket

gui de 3.  TheHight gadiatitigaendg of theseprdjestedlight gheides M6 I6CARE ar e
Iocated %éij acent to the periphery -of the |IC socket at a first X position

whi ch’ th@ @emehegr ofthe I&bsoohebat ehfirst X pesitionywhichal |
rece|V|ng rec ses qlg secon X posjtjon whi,ch is allgned W th
the right md8t %Pﬁﬁ’nwﬁtf h@ mosgt gohypn of the matrixiamay-efiballr ¢ h

ected | n A]o de t .epds . which are
8|rgjposed i nﬂe@%&g@*g]ggé%%;e% %ﬁéﬁ}%g\ﬁh ge‘f{?fg;'k Poﬁmﬁ" Hﬂ% F\%ahﬂ}'lﬁ |i ght
proj ect or e\jvﬁma 3.}? #ﬁﬁt\?{‘% B ' \ggleymatnx aheajc;nbedded in the socket

gui de 3, and. exten
. Third and fourth projected light guides 313, 814 having light
10 incident ends which are dispesed in oppos_ing relationship with the
~ third and the fouﬁ:h light projector.element 418, 414, respectively,
are embedded in the socket guide 8, and extend in the Y direction

~ along.one side of t_he socket guide 8. The light radiating ends of
these projected light guides are located adjacent to the peripheral
15 . edge of the IC socket at a first Y position which is a11gned with the
_' uppermost row of the matrix array of ball receiving recesses 23 and
at a second Y position which is aligned with the lowermost row of the
matrix array. ) | |
In this manner, the projected light guides 31 which are
20 disposed in opposing rela_tionship with the Y lfght projector element
pair 41Y and the X light emitting pair 41X have different lengths
between them. Instead of employing a pair of light projector
elements for the Y light projector element pair 41Y and the X hght
‘projector pair 41X each of them may compnse a smgle light
25 pro;ector element in design. _
, First and second received light guides 321, 822 having light
. radiating ends which 'ar'e disposed in opposing relationship with the

10
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al ong one side of the socket guide 3. The light radiating ends of t hese
projected light guides are |ocated adjacent to the peripheral 15 edge of
the 1C socket at a first Y position. which is.aligned with the upperm)st -

‘row of the matrix array of ball receiving recesses 23 andTh153h H edy
position which is aligned with the | owernost row of the
In this manner, the projected |ight guides 31 which are 20

opposing relationship with the Y light projector elenent pair 41Y and
the X light -emtting pair 41X have different |engths bet ween t hem

I nstead of enploying a pair of light projector elenments for the Y |ight
projector elenent pair 41Y and the X |ight proj ector pair 41X, each of

them may cdinstiznd 4hei sagond light r@ceptar elﬂmemslztman422,m'ehpec¢mvely, are
First and sec 3 ceived light gyides 32 322 having_lig radi ati ng
e degoma

ends whi ch €3l the sogkpb guiderd an mﬂnﬂmthpé%dlrection along

Crhedaod i HABAHERAY bt SSERER nBUS TR Tﬁwﬂlﬂsﬁﬁmﬁ (I ERASINGES e
?tegglrvzlddlel g&? gwg%ghgég sccig%'%c]img;tac}%aceniZi e pe @Q%afgﬁgéoqf t he

| C sockel Zhetl® sbicket 2abadfiistoX Imymbn Wlﬁbhaé ethgﬂédl with ﬁl@é lémmost

columm of the matrix array of ball receivi ng recesses 23 and
second X pestuimm ofithetmiatrat agray ofibidll reeeivipgrecesses mhandfat he
matri x array. Third and fourth received light guides 323, 324

havi ng | i gﬁBCQOercﬂ‘@ﬁthjl whichs aligned mﬂpﬁb«edrlghtmpet;@h@mmoitﬁ}mm P
with-the hi rd and the fourth light receptor el enent 423, 424,
respecti vea ray. |

Third.and fourth received‘ light guides 323 824 having light
10 radiating ends which are dlsposed in opposmg relationship with the
third and the fourth light receptor element 423,424, respectwely, are
" embedded in the socket guide 8, and extend in the Y direction along
the other side of the socket guide 8. The light incident ends of these
received light guides are located adjacent to the peripheral edge of
15 the IC socket 2. at a first Y'position which is aligned with the upper-
most-row of the matrix array of ball receiving recesses 23 and at a
second Y position which is aligned with the lowermost row of the
matrix array. -
It will be seen that the recelved light guides 82 which oppose
20 eachoftheY hght receptor element pair 42Y and the X hght receptor
_pair 42X have different lengths. :
The light radiating end of t_he projected light guide 31 and the
light incident end of the received light guide 32 are each formed with
~ alight ieﬂecting surface r which forms an angle (_)f 45°-preferably
25 with respect to the lengthwise direction of eaeh tht éuide. The
light guide -may be formed of an optical glass, and the light reflecting
surface r can be easily obtained by grinding and polishing the free

11 . -
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enbedded in the socket guide 3, and extend in the Y direction al ong t he
ot her side of the socket guide 3. The light incident ends of these '
Yeceived |ight.-guides are | ocated- adjvacent -t'é the peri pheral edge of 15 the"“
| C socket 2 at a first Y position which is aligned wth THiS BeenRel

row of the matrix array of ball receiving recesses 23 andI d Y
position which is aligned with the | owernost row of the

It-will be seen that the received |ight guides 32 which oppose 20 each

the Y light receptor elenent pair 42Y and the X |ight receptor pair 42X
have -di fferent | engths. The |i ght rad| ating end of the projected

| i ght guide_3 nd- t I ght gui de
32 are eacﬁq%}:ﬁgﬁegfpﬁanangg S#r‘gﬁiﬁﬁ h%ggﬁgt\%%éﬁéforns an
angl e of 45&1‘?&%&10%9‘( erably 25 wth respect to the | engt hwi.se direction of
-each’light gur _ | i ght guide may be forned of an optical glass, -

and the light refA genisog optlcﬁllﬂi:m?ﬁ)rrtheira&ﬁﬁ@ﬁlﬂ'dnpbhélpiﬂbﬁe@bemhgﬂiﬁ ng

and polishing the free -
end t her eofguiidead14riglshawn4sf 48 | The sensepeptical axie medgmstem in
di recti on.

proj ect el |elgnat10n t@&lﬂi@'gg‘?g rthgp‘;llﬂggg sg\)i'lfaig; g'lf@hé@]i&r:‘;ﬂfﬂr}fcé-lr ({ilnkébheel S
SMO%e | he boteShT ERRaG: il 4t s bR RAE, lh bRiy The bhirbh & <!
ol ovati on e TG PREgeyabIY: BES Ryel bdibw %**?Vﬁ%lfh*?lee Yeyafticy 'r‘%gyﬁ%um ed

on the |1 C 39GitShen an Ieltamemmﬁm&w 1hBANtBASH thedT isocket R ed
by the I C inpinges

light passing through the space which is occupied by the IC impinges

10 on the light incident end of the received light guide, thus enabling -
| any slight abnormality in the attitude of the IC to be detected.
Light radiated from the first light projector elemeﬁt 411
impinge's“ on the first projected light guide 311 which is disposed in
~ opposing relati_gnship therewith, reflected by the light reflecting
15 "~ surface r at tl_u_a free end thereof to have its path bent through an
| angle of 90° before being i'adiated,' inipinges on the light reflecting
surface r at the free end of the first received light guide 321 where it
is reflected to have its path bent throngh an angle of 90° and
transmlts through the hght gulde 321 to be radiated from its end to
20 be incident on the first light receptor element 421 which is disposed
" in an opposing relationship therewith. Similarly, the light radiated
_ from the second light projector element 412 impinges on and received
| . by the second light receptor element 422. Also, the li;ght radiated
" from thé third light projector element 413 and the fourth light
25 projector element 414 is similarly received by the third light receptor
| element 428 and f:he fourth light receptor element 424, respectively.
A sequence of assembly will now be described. Initially, the .

12 .

9¢/€1 d TNl O _%g 8661-€1-70

[ (E1 39vd QFINIHd) E£7 3Ivd hEID-EES G661 BE: 8B E1/h0 AIAI3IAY ]



10 on the light incident end of the received light guide, thus enabling

any slight abnormality in the attitude of the I1C to be_detected

‘Light radiated fromthe first Iight projector. elenent..411 |np|nges on -
the first projected |ight guide 311 which i s di sposed i fhisShee laced

rel ationship therewith, reflected by the light reflectlng at
the free end thereof to have its path bent through an

bef ore being radi ated, inpinges on the light reflecting surface r at

the free end of the first received i ght gui de 321 where it

reflected to have its path-.bent through an angle of 90[err] and

transmits through the light guide 321 to be radiated fromits end to 20 be

i nci dent " onY tlight prejedtoplelemmasppair 41 ¥ the X lighhprojectorielenseast pairin
an. opposing r Iatiggihlp therewith. Simlarly, _the Ilg-t radi at ed from -
t he secand 41¥hthgr¥lightrecgptarrlement pgind2y, and the Xdight yeceptoy t he

third || ghelBPigaE %»%ﬁr%ﬂé?%a% ogntal o shlhAdl8) B Sh SR e Y A e v
414 i.s si myhan mgg@exﬁﬂe sihe T@gﬁéﬂd@@ E‘xﬁ@&txﬁéd usufé sr@,gs 4@ and

t he fourthllug

==

tor e enent respective ence
of assengl ythﬁﬂdbea%d%vﬂmrpbﬁiltd aidocket ulﬁbehavm%a maximum size
- 13- .Y light projector elenment pair 41Y, the X |light projector elenent.
pair 41>fprt1bs outergionfigurgiion wfmlems eptpecteftiafo benpossibl forgide as
recept or el ement pair 42X are mpgunted on the base 50 of the handl er by
usi ng mdbe tp@k%emde Sto wmtmedsaadeﬁmdmmanssthgsea owepaiys. 5
t her ebet we h ermis a s cke vin e for its
outer confi PE,hanOSé é'gil@& g&ég @Spgﬁﬁﬁﬂg?s%“é& that {

socket gui 4g y ’fﬁd?&eﬁf ﬂ-&ﬁc’ﬂféﬂ?ﬂghft 'BroJe AR Wlehl G e ph 4 18P iinhinges -
| © 10 on the first prqje‘cfed light guide 311 and the second projected light
guide 812, light radiated from the X light projector element pair 41X
impinges on the third light projected guide 313 and the fourth
projected light guide 314 while light radiated from ._the-ﬁrst received
| light guide 321 impinges on the first light receptor element 421, light
15 radiated from fhe second rece'ii?ed light guide 322 impinges. on the
| _ eecpnd light receptor element 422, light radiated from the third |
‘received light guide 328 impinges on the third light receptor element
423, and light radiated from the fourth received light guide 824
" impinges on the fourth light receptor elemént 424, Subseqﬁently, | _
20 thelevel of BGAIC socket 21is adJusted relative to the socket guide 3.
" IntheIC testing apparatus which is provided with the
positioned status recognition apparatus which is constructed in the
manner mentioned above to inspect the attitude of an IC, being a
'_device to be measured, which is seated on contacts on the IC socket,
25 when light is radlated from the light projector element pair, the light
will be mterrupted by BGAIC Y, if it is present on the IC abutment,
to prevent the light receptor elements from receiving the hght. - By

13 - -
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In this manner, a positional relationship is established such that
light radiated fromthe Y light projector element pair 41Y i rrpl nges 10 on
the.first projected |ight guide 311 :and the:second.-projected ight

gui de 312, light radiated fromthe X Iight projector gkd Wﬁvh&lﬁé{ Tlil]aced

i mpi nges on the third Iight projected guide 313 and th

projected light guide 314 while light radiated fromth

li-ght guide 321 inpinges on the first | ight receptor e

radi ated fromthe second received |ight guide 322 inpinges on the
second |ight receptor element 422, light radiated fromthe third

425, and | ké%%rgéﬁf‘ii@éﬁ@ﬁﬂ e Eulerl’éé Fvatilog Egarbas gt h
i moi 424 .S 20
| ovel o pexPIScol Btk b Rkly BB 80e Bl HHA s Yot IYHE Hehe 37

In.the IC a3tu ) |

ctat s 1 oodenrpRd RBRLHY ésﬂ%ﬂ% BSGREBAA AT BORICT dBRR fhpRstit
nentioned ppYBe IC abwitetént 29, attitude of an | C, being a deV| ce to be
measur ed, which.is seated on contacts on the |IC socket, 25 when light is.

radi at ecs f rom t hdnl theforegningtdescription; l!giltrprajbetdrlsgtﬂ.l 412y418, 414
i nterrupted by BGAI Cl', iif it is present on ,the | C abuytnent, to prevent

the |ight magmach eomprise an optical aystem m@ludlggta lgxs or lenses

- 14- f BGALC t ht radiated f t i ght
proj ectorcoﬁa:”fc WB&?F?% h*g@%lrsiﬂg 3m§h§b IP&{}{%?EI_ e. rolr‘r&wfaeedlg
eCERLOT AR o Aol B8Pt iR e 1ptR 55 bR o
projectors b‘élérogi‘é ﬁi‘iﬁﬁo thtdight iﬁ@iﬂe‘%ﬁcéh&mﬂiesﬁr&}@cﬁé’d fght g43gem

including al
10 Alternatively, each projector itself may comprise a light emitting

ght 15

- element and a projection lens and electric power may be fed to the
light emitting element from the handler. Similarly, light receptors
421, 422, 428, 424 may each compﬁse a lens and a light incident end
portion of an optical fiber so that the received light may be
' 15. transmitted through the dptica’l fiber to.a photo detect;or provided on
the handler (not shown). . Alternatively, each light i'eceptor may
~ comprise a lens and a photo detector 80 that a detected signal may be
transmltted to the handler.
' The IC socket described w1th reference to Figs. 1 and 2 is for
20 moﬁhtmg an IC of BGA type. For IC of the type shown in Fig. 3 and
for other .types of IC’s, the lengths of projected light g,ili'des 311, 312,
313, 314 and received light guides 321, 822, 323, 324 are pre-
determined in accordance with the size of the outer configuration
and the terminal arréy of the associated IC, and socket guides 3 are
- 95 previously provitie'd which ixit_ernally contain such light guides.
‘When the socket guides are so constructed, the spaéing between two
light guides which form together a pair for each'pair_of light

14 -
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whi ch converges light derived froma light ‘emtting el enent provided on
a handl er, not shown, through an optical fiber into a thin beamto be
Projected into the light incident. end.af the. prajected Ti ght gui de. 10
Al ternatively, each projector i tsel f may conprise a |i gl gmtu{aw@nkeﬁaced

el enment and a projection lens and el ectric power nmay be f
light emtting elenent fromthe handler. Simlarly, I|i ghtmllﬂmun
421, 422, 423, 424 may each conprise a lens and a |ight

por.tion of an opti cal fiber so that the received |ight. may be 15
transmtted through the optical fiber to a photo detector provided on
the handl er (not shown). Alternatively, each |ight receptor my
conpri se a prejectors angfoxn Hght receptorsomspbe fixied drtespecitiyebf mmy be

transmitted tqQ the. dl er The |.C socket described with
ref erence tVAReEE Of ?ﬂ @nd canche chosen equaldon nresst spaginghetween c of

the type shown in for other types of 1Cs, the |engths of .
proj ect ed :}g’gﬂwpa&uf’hg@}%ﬁm@ﬁm 313, - 314 and recei ved | i ght guides -
321, 322, W NV?E?’P{ oNped in accordance with the size of
t he outer con |gura$| on - nd ermnal array of ‘the associated IC,
and sockgt gui deAs déserizfedormvamkimmeowmfﬂhéﬁn%ntmxﬁrmdén/tﬁent ain

such i ght guides. Wien the socket guides are so construct ed, the
spaci ng betvmety wf an IC| wbm gslmle:vmb edhisrchanged, whateich

pair of light - and/or | i regeptors may. pe fixed
i rrespecti \r@%nradys a Selﬂﬁtl 9!11& 3hw££0@§umqmmng@ eset

|S Rﬁ/g\r?? Otile trvéelﬁgval of the l?glﬂi proj ectgxh telgxrn%netcrt) hand theEﬁgEgecg;tng 3
element pair, the socket guide 8 selected having projected light

10 guides and received light guides émbedded therein which have
" lengths corresponding to the varying configurations and sizes of IC’s.
There is no need to change the design and the mounting pds'ition of
" the light projector element pair and the. tht receptor element pair.
When light gui;lés are used which are formed with light reflecting |
15 surfacer at the light radiating end l‘ox'-— the projectéd light guide and
at tlxe_light incident end for the received light guide, all _that is
) requ_ired_ is the provlsion of sbéket guides having light guides of
_predeterinined lengths depending on the varieties of IC’s. By
éhoosing the difference in the length bel:ween the pair of adjacently
| 20 embedded projected light guides and the différence in the length
between the pair of ad;acently embedded received light guides to be
slightly less than the size of the outer configuration of IC, the
-provision of socket guides 8 which are commensurate with the
varieties of IC’s provides the only requirement. By providing two or
" 25 more light transxﬁission tjpe sensors operating in different '
. directions any tilting of an IC in any orientation on the IC socket

" could be detécted, as.an abnormal attitude with an increased

1:'5.. -
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5 As described, in accordance wth the invention, when the

variety of an IC which is a device being neasured i s changed, what is
required is a selection of only the secket guide 3, without requiring a o
removal of the light projector elenment pair. and the |ight receptor

el ement pair, the socket guide 3 selected having projected |light 10 gui des

and received |ight guides enbedded therein which have . [|engths
corresponding to the varying configurations and sizes of IC s. There is
no need to change the design and the nounting position of the |ight
projector elenment pair and the light receptor elenent pair. When i ght

Pilont v aai 2EoRgL %ﬁ%@ﬂ&ﬁ%ﬁ’@%ﬁ‘n}l#ﬁ%ﬁ it risiAn hoidhndc [ 0L 10

‘i ncident engefigpili dﬁ?ﬂﬁ%?@ ggpt guide, all that is required is the
provi si on o?esoc et gul avi ng 1ight guides of predet er mi ned | engt hs

depending- on the varieties of 1Cs. By choosing the difference in the

| engt h"between the pair of adjacently 20 enbedded projected |ight guides
and the difference in the length ~  between the pair of adjacently
enbedded received |ight guides to be slightly less than the size of the
outer configuration of -1C, the" provi si on of socket guides 3 which are
comensurate with the varieties of IC s provides the only requirenent.
By providing two or 25 nore |ight transm ssion type sensors operating in

di fferent directions any-tilting of an ICin any orientation on the IC
socket could be detected, as an abnormal attitude with an increased

- 16 - could be detected, as an abnormal attitude with an increased
reliability advantageously. '
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WHAT 1S CLAIMED I S: 1. An IC testing apparatus including a handl er
whi ch successively mounts an IC to be tested on an | C socket and which

noves .t he tested | C anay therefremand—atesting apparatus proper whi ch . .
applies a test signal to the ICto EE l‘ested to conduct a measurenent,

" conpri sing a sad ﬂﬁmm w abl y mounted on thﬂmlm
an | C'socket centrall y ocket guide and on which an

tested.i s nounted; : prOj ected |ight guide neans haV| lﬁaedHaﬁJﬁéenRe ced
i ncident end | ocat ed on the peripheral edge of the socket ng
i nci.dent light and radiating |light which passes through a I

the ICto be tested is mounted on the socket; - recei ve

means havi t d | ocated adj acent to the peri pheral edge
of the IC Q@ﬁé{f?g ?teﬁl\%iﬁbﬂg]l i ght that has passed t hrough the space in
which the ICis d|n cej.ved ki ndhwngallght-
radi ati ng end thgdgﬂemt PBEE? llil? mgsa @Fé'dwgtl

Phe hanal crurpemvAomaRaE ot 1P be tosta o Al CBBEkRE AT REC N, ' °
onBCr ot mob g SR IC R kil AR h L he AR,
{5 Len?, SBonl Fhoh APREH f 14 ARRIRRRE IO b4 hnddto 0 one o

conduct a measurement, comprising
a socket gulde detachably mounted on the handler;
an IC socket centrally mounted on the socket gmde and on
wh1ch an IC to be tested is mounted
pro;ected light guide means having a light incident end
lc'»cated'on the peripheral edge of the socket .gulde fqr guiding
~ incident light and radiating light which passee through a si)ece
‘in which the IC to be tested is mounted on the socket;
' received light guide means haﬁng a light incident end
‘located adjacent to the peripheral edge of the IC socket to receive
the light that has passed through the space in whlch the IC is
"mounted for guiding the received hght and having a light
radxatmg end through which the recewed light is radiated at the
peripheral edge of the socket guide;
light projector means secured to the handler and having a
light projecting 'e_tzd which is spaced from and opposes the light
incident end of the projected light guide means;
' ~ and light receptor means Sectlred to the handler and
having a light rece1v1ng end which is spaced from and opposes
the light radlatmg end of the received hght gu1de means.

. _ 17
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2 An | C testing apparatus according to Claim1l in which a single pI‘OJ ected
| i ght guide and a single received |ight guide are provided. 3. AnIC
. ‘testing apparatus according to Caim-2.in which the projected tight-guide ---
conprises a pair of mutually adjacent, parallel projected Iight guides ———
having different | engths and the recelved | i ght gui de conprises a pair of
nmut ual | y adj acent, eB%FETTEFﬁH%%ﬂA&ELlIght gui des havi ng dnﬁ%SMmﬂhSBam
4. An I C testing a according to Claim3 in which a d ﬂ:
t he | engt'h bet vveen [’gi" al ly adj acent, parall el
gui des and a -difference gt h between t he pair of rru
adj acent, parallel recelved Ilghf QUIdeS are chosen in a nanner
‘corresponding to the size of an outer conflguratlpn of an |1 C being
neasur ed. 2. An ICtestingrapparsies accadingdioBlaim - #hwhich & t her
conpr.i si ng a further projected |ight guide enbedded in the socket
guirde so asingleyprejetted kight prridecmdia §imgletreceived higletxgaide aaredi rect i on
of the first mentioned projected |ight guide;. a further received
light gui dprevideded in the socket guide so as t'o extend in a direction
different fromt he ext endi ng direction of the received Ii ght gui de neans;
further light pr& @ndC testingappaatusaceprdingstoeClaim Aiinpwhdchc! ose to
-and in an opposing re tlonshl with the |ight incident _end of the further
proj ected & rg@pg@é 1ght gm comprises a pair of mutually adjacent,
' parallel projected light guides having different lengths and the
received light guide compnses a pair .of mutually adjacent,
parallel received light guides having different lengths.
4, An'IC testing apparatus according to Claim 3 in which a
difference in the length between the pair of mui;ually adjacent,
parallel projectéd light guides and a difference in the length
between the pair of mutually adjacent, parallel received light
guides are'chqs'en in a manner corresponding to the size of an -
outer configuration of an IC being measured. _
5. An IC testing apparatus accordmg to ClaLm 2, further
'comprlsmg
a further projected light guide embedded inthe socket
guide so as to extend in a direction different from the extending
direction of the first mentioned projected light guide;
 a farther received light guide embedded in the socket
guide so as to extend in a direction different from the extending
direction of the recéived light guide means;
further light projector means secured to the handler and

-disposed close to and in an opposing relatiohship with the light
incident end of the further projected light guide;
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- 19 - and further light receptor neans secured to the handl er and
di spose close to and in an opposing relationship with the |ight radiating

end of. the further received |ight guide. 6. An. lCtW’
according to Caim5 in which either one of a ‘set of the fi ment i oned

projected |ight.guide and received-light guide and anot her Haémahweenke laced
further projected |light guide and received |i ght gui de conpri

pair of rnutuall ﬁ“‘mﬂﬁmﬂl el. projected light guides h%mm

| engt hs and a pm“‘m“ dj acent paral l el received Ii

havi ng different *| ehgths." 7. An | C t esti ng apparatus accordi ng to

20 acent paral el ppojected Light tﬂ.ed'eingtnﬂ : ﬁteweeP foranoe Lo the | aagth
beJt ween thg pai raﬁhﬁ%ﬁﬁlﬁgggﬁ ?01' pGans gecy é&lﬂnﬁéﬁﬁﬂﬁﬁl des a?e
o o Pt e W Bl a%;a@&f- R
(o i B
tsggkgt u;p\é\ard thg gb‘b“@ﬁﬁ%ﬁ%é@ﬁ%&& g‘f QE e§ ‘Fh&@d into
aceord ng. £ et R ok The bk mentiondd 1‘3@1%&8?135&%?%‘%3@ " rount ed

on the “PP¥eceived light guide and another set of the further projected light

guide and recewed light guide comprlses a set of a pair of
mutually adJacent parallel pmJected hght guides having
different lengths and a pair of mutually adjacent, parallel
| received l1ght gu1des havmg dlfferent lengths.
7. An IC testmg apparatus accordmg to Cla.lm 6 in which
the difference in the l_ength between the pair of mutually
'a_djacent, parallel projected light guides and the difference in the
length between the pair'df mutually adj acent, parallel received
. light guldes are chosen in a manner correspondmg to the size of
an outer con.ﬁguratlon of an IC being measured
8. AnIC testmg apparatus accordmg to Claim. 1 in which
the 'socket guide is centrally formed with a square slot which is
greater than the outer configuration of the IC socket toward the
lowef surface thezfeaf and which is smaller than the outer
configuration of the IC socket toward the upper surfa'ae thereof,
the IC socket being fitted into the square slo.i; on the smaller side.
9. An IC testing apparatus accordiilg_.to Claim 1 in which
prism-shaped guide blocks are fixedly mo_unted on the upper

surface of the IC socket at locations adjacent to the four sides of
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surface of theIC so.ckét at |ocations adj acent to the four sides of
- 20 - the ‘outer configuration of the |IC socket, the guide bl ocks of

1ength .l ess than.the-lengths. of the:respective-si-des-of ‘the outer s
configurati W} t he gui de bl ocks whi ch’\()M%@_s,_e,_ga_cb_gt—heh——
havi ng their surfaces | as gui de tapered surfaces I ch have a sp?cédng
t her ebet ween ' m‘ l\g}m I n:the upward direction. This Shéd) H ac
testing appa %\ ¢gto Caiml in which the end of ‘“e
projected Ii' tguitde neans which is | ocated adjacent to t\ S
|

provided mrror neans which reflects light in a direction erent fromin

whi ch the projected |ight guide neans extends. 11. An ICtesting
apparatus according to Caim1l in which the outer configuration of the IC

socket is stheoater ionfiguarationl ofpheIGrabcketythe guide hlockswfed and t he
recei ved Ithght ui de means extend along the sides of the IC socket which -
oppose eac &ng‘l&l less thanthe lengtbs: efstheyespective sides of thienouter Gl ai m 1

in which each of the'_pro%ect ed and the received |ight guide nmeans is formed
by a gl ass e@afiguration of tha I(soeket, thegpide blocks:whichroppesei ght -
projector means conprise, optical nmeans which acts to converge |ight

transni t t edceael athes baving thein surfaces fopmeshasiguide tapexed o irradiate -

e B e o A o B S merbdsod o
| ~ the upward direction. =~ | '
710, AnIC testing apparatus according to Claim 1 in -
.which the end of the respective projected light guide means _' 
which is located adjacent to the IC socket is provided mirror *
means which reflects light in a direction differeﬁt from in which
the projected light guide means extends.
11. An IC testing apparatus according to Claim 1 in
| whiéh the outer configuration of the IC éocket is substantially .
 parallelogram and in which the projected and the received light
‘guide means extend along the sides of the IC socket which oppose
" each _othéi. | _ ' L
" 12. AnIC téstiné apparatus acx:ordi'ng to Claim 1 ip
which each of the_ pfojecfed ai_1d the re'ce_iyet_i. light guide nieans 18
formed by a glass rod. ) o |
13 An IC testing apparatus in which the light projector
means coﬁpﬁse optical means which acts to converge light
transmitted from- the handler throtigh an optical fiber so as to
irradiate the light incident end of the projected light guide.
14. AnIC testing apparatus according to Claim 1in

which the light Iirojector means b(')mpljises light emitting element
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which the |ight projector neans conprises light emtting el ement
- 21 - means which is fed fromthe handler to emt |ight. : 15. An
I'C testing apparatus according to :Caim'1l-in which ttie light receptor nmeans=

conpri ses optical neans which acts to condense |ight radiated—fronrthe
l'ight radiating end of the received Iight guide neans and to feiﬁ such

light to the handler through an optical fiber. “umt“m sting
appar at us according to daim1 in which the li ght\“‘ conpri ses
phot o det ector neans which detects l|ight radiated*from" hé I I ght radiating
end of the recelved Ilght gui de neans and feeds a detection signal to the

handler
means wluch is fed from the handler to em1t hght

15 AnIC testmg apparatus accordmg to Clalm lin

which the lhght receptor means-comprises optical means which _
| acts to condense light radiated from the light radiating end of the

rece1ved light gulde means and to feed such light to the handler
through an optical fiber.

16. An IC testing apparatus accord.mg to Claim 1 in
which the light receptor means comprises photo detector means

. which detects light radiate.d from the light radiating end of the

received light guide means and feeds a detection signal to the
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