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sem conduct or |ntegrated circuits by applying a test signal ving a
predeterm ned pattern to the |ntegrated circuits being tested have an IC
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as handl er he -h for transporting the 2 0O
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for measuring the electrical characteristics of ICs -2- by applying a
test signal opantigudaEy-torarsamicornductorantegrated circuit testing apparatus
capable of testing semiconductor integrated circuits in which
10  memory sections and logic circuit sections are formed together as a

semiconductor integrated circuit in the same single chip.

2. Description of the Related Art
Many of semiconductor integra’ted circuit testing apparatus for
15  measuring the electrical characteristics of semiconductor integrated
circuits by applying a test signal having a predetermined pattern to
the integrated circuits being tested have an IC transporting and
handling (processing) apparatus (which will be referred to as
handler hereinafter) connected therewith for transporting the
20  semiconductor integrated circuits (which will be referred to as IC
hereinafter) to be tested to a test or testing section where an IC is

brought into electrical contact with a socket on a test head or tester

head of the aforesaid testing apparatus, followed after the testing by
carrying the tested ICs out of the test section and sorting out them
25  into conforming (defectless or pass) articles and non-conforming
(defective or failure) articles on the basis of the test results. The
testing apparatus for measuring the electrical characteristics of ICs



including the I1C testing apparatus (I C tester) having the handl er of the
type descri bed above connected therewith is herein generally ternmed "IC
testing apparatus” or "IC tester". 5 ° "1 Cs have heretofore been
generally classified into two types, one called nenory 1 Cs each of which is
constructed mainly of a nenory section ang,_the other called logic ICs each
of which is constructed mainly of a logiccircuit section (which will be
referred to as logic section). The nenory |IC has the nunber of pins
(terminals) held to 10 the order of not nore than several tens (20 to 40

pins) despite the regent trend towards an increase in nmenory capacjty. In
contrast, the MQa@pﬁma testesignabof anpredetesmined pAteH 49 ﬁ%@#és
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relatively large capacity was built in alogic IC In order to test such

conposi te | Cs, mainky ofiaulogit rirtrdt sedtion (whith will be referred to as logic
section). The memory IC has the number of pins (terminals) held to

10 the order of not more than several tens (20 to 40 pins) despite the
recent trend towards an increase in memory capacity. In contrast,
the logic IC has an enormous number of pins often as many as
several hundreds pins (the order of 500 pins);

Due to the marked difference in number of pins between the

15 memory IC and the logic IC as discussed above as well as the
complete difference between the testing methods for the memory IC
and the logic IC, it has conventionally been a practice to provide
separately the IC testing apparatus for memory ICs (memory testing
system) and the IC testing apparatus for logic ICs (logic testing

20  system) and conduct test on. memory ICs and logic ICs using
completely differently constructed IC testing apparatuses,
respectively (particularly the construction of the handlers being
different).

It should be noted here that the recent tendency is toward

25  manufacturing composite ICs (commonly called system LSI) in each

of which a memory section of relatively large capacity was builtin a

logic IC. In order to test such composite ICs, it is naturally desirable



to carry out the overall testing in a formconbining the |ogic and nenory
sections. Such approach, however, would involve an enornmous nunber of test
patterns required for testing, nmaking'it difficult to take shape. In
addition, it would al so necessitate a nuch 5 | onger period of time for
testing, keeping the expensive testing sx?ten1in use for a long time with
the undesirable result that the cost required for testing would be
excessively high. In view of the foregoing, generally the nmanner of
extension of the pins (termnals) of conposite ICs is contrived so as to

permt the 10 menor sectlons and | ogi ¢ sections to be se tely tested,
so that it is t@&ala'art% tmngént% fOEm combiping, % 1C and

| ogi c sectlons u5|n bé the se arate nmeno C testln paratus and | ogic
IC testing appaF cEPBS: | aPﬂYQaS BYEE W MOl¥€ a8 ¢ est i ng

EE’FE‘T ;% anhh %ﬁé}‘e’rﬁégémﬁfeﬁp?a%%qepé% iy M&?ﬁqﬁ E%tiriémaﬂéﬁ i mor e
éf f egofg SERCHIc o B Miathd 2HE Adiriond oo Tl vaeg%sﬁﬁaﬁ%ﬁgﬁns
knowngl n ftghe é?tﬁg%?ﬁﬁ-h@d%f ‘Eﬁﬁé Fﬁgltgsgisﬁ a%&ﬁmg @P@?ﬁts ‘?tﬁ gadapt ed
to wite a teegs%eﬁmlefeﬁ?xpaqﬁﬁg%me%ﬂ:gﬁg{eefggx cor%éti?luécj{kgﬁl 1tk

read the witt test signa e test hea separatey
fromthe IC tQﬁs@&*equxfedrf@me@ﬁﬁgﬂmaege'ékdéseﬁasihfgel&t'0” of the
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(termnals) of the ICs under test. The nunber of contacts that can be
formed in thi $hespinséerminals)of edmpbsite ICs is contrived so as to permit the

10  memory sections and logic sections to be separately tested, so that it
is currently a common practice to test the memory sections and logic
sections using by the separate memory IC testing apparatus and
logic IC testing apparatus, respectively.

The differences between the IC testing apparatus for memory

15  ICs and the IC testing apparatus for logic ICs both of which have
been conventionally in use will now be described in more details.

The memory IC having a relatively small number of pins on the
order of 20 to 40 pins permits the use of an IC testing apparatus
which is configured to be capable of testing many ICs at a time. As

20 is well known in the art, the IC tester includes a section called test
head adapted to write a test signal of a predetermined pattern on
ICs under test and to read the written test signal, the test head being
constructed separately from the IC tester main frame and disposed
in the test section of the handler. Mounted on the test head is a

25  performance board on which there are mounted sockets adapted to
electrically contact the pins (terminals) of the ICs under test. The
number of contacts that can be formed in this test head is limited (of



-4- the order of 500 to 600), which in turn [imts the nunber of sockets
that can be nmounted on the test head. Consequently, in the nenory |IC tester
the test head is equipped with an appropriate nunber of sockets dependi ng
on the nunber of 5 pins of 1Cs to be tested, say 16 sockets for the IC
with 40 pins so as to enable testing of 15 ICs at one tinme, 32 sockets for
the ICwth 20 pins so as to enable testing of 32 ICs at one tine, and 64
sockets for the ICwith 10 pins so as to enable testing of 64 I1Cs at one
time. In this manner, the nunber of ICs that can be tested at a tine is 10
determ ned depen d|n on the nunber of pins of I1Cs to be tested. In recent
years the one- 01’ er @it R tes60Q) . Wbﬂébé@ turn braissdhy Bupxbex pf segkiets o
extend the |engt h of i me reqU| ed for tes 8 In view of this, for the
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this manner, the number of ICs that can be tested at a time is

10  determined depending on the number of pins of ICs to be tested.

In recent years the one-way trend towards an increase in IC
memory capacity tends to extend the length of time required for
testing. In view of this, for the memory IC tester, an attempt has
been made to shorten the test time and hence reduce the cost

15 reqplired for testing by subjecting many ICs to testing at one time.

In contrast, the logic IC tester is greatly limited as to the
number of ICs that can be tested at a time by the number of pins as
many as several hundreds pins involved with the logic IC. It is the
logic IC tester configured to test one to several ICs at a time that is

20  generally in practical use.

Next, the general construction of the handler used with the prior
art IC tester for testing memory ICs will be described with reference
to Figs. 4-10.

Fig. 4 is a schematic plan view illustrating one example of the

25  conventional handler for use in transporting and handling memory
ICs, with the chamber section shown in a perspecti.ve-like view

while Fig. S is a schematic perspect:ive‘ view of the handler shown in



-5- Fig. 4. The illustrated handl er conprises a chanber section 100 for
testing I Cs (sem conductor nenories) which have been brought in as | oaded
on a test tray TST, an IC storage sect'ioh 200 for storing ICs to be tested
(I'Cs under test) and ICs already tested and sorted, a |oader 5 section
300 where ICs to be tested which a user 3; bef or ehand | oaded on uni versal
trays (custoner trays) KST are transferred and rel oaded onto a test tray
TST capabl e of withstanding high/low tenperatures, and an unl oader section
400 where the tested | Cs which have been carried on the test tray TST out

SiftPgagi‘?‘z‘??rﬁﬁg?smfﬁéﬁh&gu%‘égiﬁé’%% G Comtoriaes & Cafnizal seqtian “”: ; d
4Q0

égr?aoﬁt SQSigﬁt esBrglcs [Smitmtidtor SlempRiedovhiot HRE bk BRERE R as”

compr i Se. g"é‘onéﬁg#?l' é‘ﬁ%@é%ﬁ%ﬂﬁm@a{&%ﬁ“@%@m sﬁgéiﬁﬁmms to

onded on a tedtt Pea e GHARERRSEY apEtCEIREAIY LEsR pi SOHIEH, Aidader

Egi;ng?u£562|§ECE@ﬁg§%E?ﬁqggqp§%ghgWﬁ%a.é@%ﬁnv C0|3E?§§§§2Fﬂ§ﬁ§%§§? 103

for renoving theadedrehainiversil (Bestemes &ﬂ?s??iﬂfﬁﬁ‘é ttRiserféd ghd
chanber 101 fromthe I Cs having un ergone the tests in the test chanber

102. The test oiedohdediditoartest teay FSEcapable iofswithseandidg ghrmmry

testing of the IC tester, the nenory 2 5 testing test head 104 serving to

apply various ttempegaumﬁst, and angmiloader sdetioL4@0 avhere aheytesoad dGsed
with the I C sockets nmounted on the nenntg testing test head 104 and to
recei ve respondéhighylhave beem carried on the test tray TST out of the chamber

10  section 100 subsequently to undergoing a test therein are

transferred from the test tray TST to the universal trays KST to be
reloaded on the latter. The unloader séction 400 is generally
configured to sort out tested ICs based on the data of the test results
and load them on the corresponding universal trays.

15 The chamber section 100 comprises a constant temperature
chamber 101 for imposing temperature stresses of either a designed
high or low temperature on ICs under test loaded on a test tray TST,
a test chamber 102 for conducting electrical tests on the ICs under
the temperature stress imposed in the constant temperature

20 chamber 101, and a heat-removal/cold-removal chamber 103 for -
removing the temperature stress imposed in the constant
temperature chamber 101 from the ICs having undergone the tests
in the test chamber 102. The test chamber 102 contains therein the
test head 1Q4 fo‘r memory testing of the IC tester, the memory

25  testing test head 104 serving to apply various testing electric signals
to the ICs electrically contacted with the IC sockets mounted on the
memory testing test head 104 and to receive response signals from



-6- the ICs and transmt sanme to the IC tester. The test tray TST is noved
in a circulating manner from and back to the | oader section 300
sequentially through the constant tenperature chanber 101 of the chanber
section 100, the test 5 chanber 102 of the chanber section 100 and the
heat -renoval /col d-renoval chanber 103 of gt he chanber section 100, and the
unl oader section 400. The constant terrpergfure chanber 101 and the

heat - r enoval / col d-renoval chanber 103 are taller than the test chamber 102
and have upper portions protruding beyond the top of 10 the latter, as is
apparent fromFig._ 5. Spanning between these protruding upper portions of
the constant tH@dEsaned tbansmitsame tovhe leitast@fioval chanbers 101 and
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with heated air or-a heater up to a tenperature at wh

condensati on ogalvader sectiba 460. VEhethristamt adinperatifre’Chanibercdon and
section 400. Atest tray TST, loaded with ICs to be tested in the |oader

section 300, i thedreatyremiovaly cokiiremlevalehaimbefd®3 arermallmmthizamnthe test
chamber 102 and have upper portions protruding beyond the top of

10 the latter, as is apparent from Fig. 5. Spanning between these
protruding upper portions of the constant temperature and heat-
removal/cold-removal chambers 101 and 103 is a base plate 105 as
shown in Fig. 5 on which there is mounted a test tray transport 108
by which test trays TST are transported from the heat-removal

15 /cold-removal chamber 103 side toward the constant temperature
chamber 101,

If ICs have had a high temperature of, say, about 125°C applied
thereto in the constant temperature chamber 101, the heat-removal
/cold-removal chamber 103 cools the ICs with forced air down to

20  the room temperature prior to delivering them out to the unloader
section 400. If ICs have had a low temperature of, say, about -30°C
applied thereto in the constant temperature chamber 101, they are
heated with heated air or a heater up to a temperature at which no
dewfall or condensation occurs prior to delivering them out to the

25  unloader section 400.

A test tray TST, loaded with ICs to be tested in the loader
section 300, is conveyed from the loader section 300 to the constant



-7- tenperature chanber 101 of the chanber section 100 which is equi pped
with a vertical transport configured to support a plurality of (say, nine)
test trays TST in the formof a stack. In the illustrated exanple, a test
tray newy received fromthe | oader section 300 is 5 supported on the top
of the stack while the |owernost test tray is delivered out to the test
chanber 102. 1Cs to be tested are | oaded with either a predeterm ned high
or low tenperature stress as the associated test tray TST is noved
sequentially fromthe top to the bottomof the stack by the vertically

downwar d novenent of the 10 vertical fransport.  and durin iLtd n
period until tfeMpefauEgfhamber 1@1ewém§@?1amb€ﬁéeegﬁpe£0§rw ‘éhtlgst
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tenperature prior to being vered to the unl oader section 400. Like the

constant t enpergithr itheardh predetefnined Highedr dbAr temipegrature stress as the
heat - renoval / col d-renoval chanber 103 is al so equipped with 2 5 a
vertical transmssociatedt tdttway P§Pis moped sequentiallysfromrihreejop detthe ays
TST stacked one on another. In the illustrated exanple, a test

bottom of the stack by the vertically downward movement of the

10  vertical transport and during a waiting period until the test chamber
102 is emptied. In the center of the test cl}amber 102 there is
located the test head 104. The test tray TST which has been carried
one by one out of the constant temperature chamber 101 is placed
onto the test head 104 where a predetermined number of ICs out of

15  the ICs under test loaded on the test tray are brought into electrical
contact with IC sockets (not shown) disposed on the test head 104,
as will be discussed hereinbelow. Upon completion of the test on all
of the ICs placed on one test tray through the test head 104, the test
tray TST is conveyed to the heat-removal/cold-removal chamber

20 103 where the tested ICs are relieved of heat or cold to be restored
to the room temperature prior to being delivered to the unloader
section 400.

Like the constant temperature chamber 101 as described above,
the heat-removal/cold-removal chamber 103 is also equipped with

25  avertical ransport adapted to support a plurality of (say, nine) test
trays TST stacked one on another. In the illustrated example, a test

tray newly received from the test chamber 102 is supported at the



tray newy received fromthe test chanber 102 is supported at the - 8-
bottom of the stack while the uppernost test tray is discharged to the
unl oader section 400. The tested I1Cs are relieved of heat or cold to be
restored to the outside tenperature (roomtenperature) as the associ ated
test tray TST is noved successively frongthe bottomto 5 the top of the
stack by the vertically upward novenent of the vertical transport. The
tested 1Cs as carried on the test tray TST are passed to the unl oader
section 400 where they are sorted out by categories based on the test

rave st boHEa ALY Cledibbhertioudest Ll RANBENE "
Lo et oat oq Té i deR e ko S0 TRE kesiEi Toistard rEEYRd SFBRG Y o

P O™y w19 R FestBr&ldo the bilfside @At UrobhE WRhEI Akl s £,
o oved par o raficlafed tegethay SSTEM hitfyed MRERSLIVEY OM he' aupRih. ©
(et erred o oo SSHRUTHY Stk By tHe WRagicCAR) Wiviatt hblcpflelt of W TC !

novabl y nmountedrdtabapasportends on the pair of rails 301, and a novable
head 303 nmounted on the novable arm 302 for novenent thereal ong
| ongi t udi nal | y of Thieetestedl I0saas carried dhehe gist tray TST akte paksed tof thde
handl er (referred to as X direction herein). Wth this construction, the
novabl e head Bodoaier secdoncd@0|wherettheyrade serted outbyaeategbeiesibased al
tray KST and the

Y on the test results and transferred onto and stored in the

10  corresponding universal trays KST. The test tray TST emptied in the
unloader section 400 is delivered back to the loader section 300
where it is again loaded with ICs to be tested from the universal
tray KST to repeat the same steps of operation.

As shown in Fig. 5, the IC transport for transferring ICs from the

15 universal tray KST to the test tray TST in the loader section 300 may
be in the form of X and Y direction transport 304 comprising a pair
of opposed parallel rails 301 mounted on the base plate 105 over

- the loader section 300 and extending in the forward-rearward
direction of the handler (referred to as Y direction herein), a

20 movable arm 302 spanning and movably mounted at opposite ends
on the pair of rails 301, and a movable head 303 mounted on the
movable arm 302 for movement therealong longitudinally of the
arm, that is, in the right to left direction of the handler (referred to
as X direction herein). With this construction, the movable head 303

25 is movable in the Y direction between the universal tray KST and the

test tray TST as well as in the X direction along the movable arm
302.



test tray TST as well as in the X direction along the novabl e arm 302.

-9- The novabl e head 303 has at | east one device grasping head vertically
novably nmounted on its bottom surface. The novenent of the novabl e head 303
in the X and Y directions and the downward novenent of the grasping head
bring the grasping head 5 into abutneg?_mdth an | C placed on the

uni versal tray KST to attract and grasp Tt by vacuum suction, for instance,
for transfer fromthe universal tray KST to the test tray TST. The novabl e
head 303 nmay be provided with a plurality of, say, eight grasping heads so
that eight 1Cs at_a tine may be transported fromthe universal_ tray KST 10
to the test tray g mpyvabletheash 363 basrat least anedeyice gasping g@ﬂéﬂg

device 305 for correcting the orientation or position, of | C called
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recesses for holding I Cs"which are oversiZed as conpared to the size of
| Cs, resul tingeiprovided with a plurality of, say, eight grasping heads so that

eight ICs at a time may be transported from the universal tray KST
10  to the test tray TST.

It is to be noted here that a position correcting device 305 for
correcting the orientation or position of an IC called "preciser” is
located between the stop positions for the universal tray KST and
test tray TST. The IC position correcting device or preciser 305

15  includes relatively deep recesses into which ICs as being attracted
against the grasping heads are released to fall prior to being
transferred to the test tray TST. The recesses are each bounded by
vertical tapered side walls which prescribe for the depth to which
the ICs drop into the recesses by virtue of the tapering. Once eight

20 ICs have been positioned relative to each other by the position
correcting device 305, those accurately positioned ICs are again
attracted against the grasping heads and transferred to the test tray
TST. The universal tray KST is provided with recesses for holding
ICs which are oversized as compared to the size of ICs, resulting in

25  wide variations in positions of ICs stored in the universal tray KST.
Consequently, if the ICs as such were grasped by the grasping heads
and transferred directy to the test tray TST, there might be some of



25 wde variations in positions of 1Cs stored in the universal tray KST.
Consequently, if the 1Cs as such were grasped by the graspi ng heads and
transferred directly to the test tray TST, there m ght be sone of -10-

t hem whi ch coul d not be successfully deposited into the I C storage recesses
inthe test tray TST. This is the reasgygfor requiring the position
correcting device 305 as descri bed above, which acts to array |ICs as
accurately as the array of the I1C storage recesses in the 5 test tray
TST. The unl oader section 400 is equipped with two sets of X and Y
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mounted gn t hesfpvAPTETr m 402 for novement thereal ong | ongi tudinally of
the arm that Is, I'n the right to left direction of the handler (X

direction). Fig. Theualoades seetivh 400 Breghipped axittiptwodetsiuf X eaid ¥r ay
TST. The illustrated test tray TST conprises a rectangular frame 12 20

havi ng a pl udite¢tionftranspbrys df4dcehicharte jdentital i constucice todhe Xhe
opposed side frane nenbers 12a and 12b of the franme, each of the cleats 13
havi ng a pl uaald Yydirectigmttansporta304praovidedhfonthe lgader sectionudog
therefrom on Tbﬁ)ete ?( gﬁge\? dgpgélieg; ﬂeggsgg%s ?1]2)4} Sgrform to transship the tested
10 ICs from the test tray TST delivered to the unloader section 400 onto
the universal tray KST. Each set of X and Y direction transport 404
comprises a pair of opposed parallel rails 401 extending in the
forward-rearward direction of the handler (Y direction), a movable
arm 402 spanning and movably mounted at opposite ends on the
15  pair of rails 401, and a movable head 403 mounted on the movable
arm 402 for niovement therealong longitudinally of the arm, that is,
in the right to left direction of the handler (X direction).
Fig. 6 shows the construction of one example of the test tray
TST. The illustrated test tray TST comprises a rectangular frame 12
20  having a plurality of equally spaced apart parallel cleats 13 between
the opposed side frame members 12a and 12b of the frame, each of
the cleats 13 having a plurality of equally spaced apart mounting
lugs 14 protruding therefrom on both sides thereof and each of the
side frame members 12a, 12b opposing the adjacent cleats having
25  similar mounting lugs 14 protruding therefrom. The mounting lugs
14 protruding from the opposed sides of each of the cleats 13 are

arranged such that each of the mounting lugs 14 protruding from



side frame nmenbers 12a, 12b opposing the adjacent cleats having 2 5

simlar nounting lugs 14 protruding therefrom The nounting |lugs 14
protrudi ng fromthe opposed sides of each of the cleats 13 are arranged
such that each of the mounting lugs 14 protruding from -11- one side of
the cleat 13 is positioned internedi ateqquwo adj acent nounting |ugs 14
protruding fromthe opposite side of the cleat. Simlarly, each of the
nmounting lugs 14 protruding fromeach of the side frane nenbers 12a and 12b
is positioned internediate two 5 adjacent nounting |lugs 14 protruding
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conpartments 15 formed in each of aforesaid spaces, in I ch sixteen IC

carriers 16 @ermedrbetiveéhnesch paie ofiopposed eledtsel 3 axk batweereeach of
illustrated example, 16 x 4, that is, 64 IC carriers in total can be

mount ed i n orthe side frammentiembers I2a anel 12bcandi the oppasedacleathatet o t wo
of the 2 0 mounting lugs 14 in a floating (novable) state b&_fasteners
17. Each of tspaqes farracecommedating aimudtipligitys pife caraiers doii its outer

contour and has an I C pocket 19 forpged. in the center, faqr. .
r}uxtaposm(g)n. li\siore specifically, each IC carrier 16 is accommodated

10 inoneofan array of rectangular carrier compartments 15 defined in
each of aforesaid spaces, each compartment 15 including two
staggered, obliquely opposed mounting lugs 14 located at the
diagonally opposed corners of the compartment. In the illustrated
example wherein each cleat 13 has sixteen mounting lugs 14 on

15  either side thereof, there are sixteen carrier compartments 15
formed in each of aforesaid spaces, in which sixteen IC carriers 16
are mounted. Since there are four of the spacés in the illustrated
example, 16 x 4, that is, 64 IC carriers in total can be mounted in one
test tray TST. Each of the IC carriers 16 is attached to two of the

20 mounting lugs 14 in a floating (movable) state by fasteners 17.

Each of the IC carriers 16 is of identical shape and size in its
outer contour and has an IC pocket 19 formed in the center for
accommodating an IC device therein. The shape of the IC pocket 19
of each IC carrier 16 is determined depending on that of the IC

25  device to be accommodated therein. In the illustrated example, the
IC pocket 19 is in the shape of a generally square recess. The outer

dimensions of the IC carrier 16 are sized so as to be loosely fitted in



accommodating an | C device therein. The shape of the |IC pocket 19 of each
IC carrier 16 is determ ned depending on that of the IC 2 5 device to be

accomodat ed therein. In the illustrated exanple, the IC pocket 19 is in
the shape of a generally square recess. The outer dinensions of the IC
carrier 16 are sized so as to be looseky2fitted in -12- the space

defi ned between the opposed nmounting lugs 14 in the carrier conpartnent 15.
The IC carrier 16 has flanges at its opposed ends adapted to rest on the
correspondi ng nounting |lugs 14, these flanges being fornmed therethrough
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formed al ong the four sides thereof wth w ndows™ (openi ngs) 23 as shown in

Fig. 7 so asflangepbeing Ifernmrdrﬂmei-e@imfglﬁmthtmwﬁﬁm@ holed 2thfomi ndows
23 fromthe bottomtoward the backside of the IC carrier 16 so that the

exposed ter nireaeivingsfasteneys 3¢ pheréthrouginand holesh2 2 foripassingt act s
(socket term nals) 24 of the | C sockets nounted on the test head 104
(speci fi cal | yopatngrpitaschereshoughnt ed on the test head 104) as shown in
Fig. 8 to effect testing. In order to insure _electrical contact between the
termnal pins 18Il8heR$&Ehedkttxbe tested isofthe fype havngstarmingl pins t her e

I's mounted a , pusher.20 for pushing. do 20 on an I C acco dat.ed in each
| C carrier 16%45%‘3@%#@?2?@?.&4& %ﬁtﬁgrfesqgarﬁar RRECEARgUAr LR
package as is the case with the QFP (Quad Flat Package), the IC
10 carrier 16 may have the bottom of the IC pocket 19 formed along

the four sides thereof with windows (open{ngs) 23 as shown in Fig. 7
sO as to expose the terminal pins 18 of the IC through the windows
23 from the bottom toward the backside of the IC carrier 16 so that
the exposed terminal pins 18 may be put into contact with the

15 contacts (socket terminals) 24 of the IC sockets mounted on the test
head 104 (specifically performance board mdunted on the test head
104) as shown in Fig. 8 to effect testing. In order to insure electrical
contact between the terminal pins 18 and the contacts 24, on the top
of the test head 104 there is mounted a pusher 20 for pushing down

20  onan IC accommodated in each IC carrier 16 to urge the terminal
pins 18 against the contacts 24.

As discussed above, the number of ICs which may be tested at a

time depends on the number of IC sockets mounted on the test head
104. By way of example, where sixty-four ICs are carried in an

25  array of 4 rows x 16 columns on a test tray TST as shown in Fig. 9, 4
x 4, that is, 16 IC sockets are arranged and mounted on the test head
104 such that the ICs (shown as cross-hatched) in every fourth



As di scussed above, the nunber of ICs which may be tested at a tinme depends
on the nunber of |C sockets nounted on the test head 104. By way of
exanpl e, where sixty-four 1Cs are carried in an 2 5 array of 4 rows x 16
colums on a test tray TST as shown in Fig. 9, 4 x 4, that is, 16 IC
sockets are arranged and nounted on thgd.est head 104 such that the ICs
(shown as cross-hatched) in every fourth -13- colum in each of the rows
may be tested all at once. Moire specifically, in the first testing run the
exam nation is conducted on sixteen ICs located in the first, fifth, ninth
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testing runsragpebyeshiftiog tive @éwmg/ JiIST By a disedned corrdsgomiingngednen an
array of 4 rows x” 16 columms. The I C storage section 200 conprises an

| C-t 0- be- t estelurmtrofilEs,r and the gtivdkand Fourthrtestingmarstanegcanried ol
trays KST | oaded with I1Cs to be tested and a tested I C storage rack or

st ocker 202 imthecsiomilanmangenninel all of the JCesra tested. \Iha test regultss

sorted 2 0 out by categories on the basis of the test tesalts. The
|C-to-be- are stored in a memory with the addresses determined by the serial

10  numbers (serial numbers in one lot) assigned to the ICs, the

identification number affixed to the test tray TST and the numbers
assigned to the IC pockets 19 in the test tray TST. It is to be
appreciated that where thirty-two IC sockets are mounted on the
test head 104, only two testing runs are required to examine all

15  sixty-four ICs arranged in an array of 4 rows x 16 columns.

The IC storage section 200 comprises an IC-to-be-tested storage
rack or stocker 201 for accommodating universal trays KST loaded
with ICs to be tested and a tested IC storage rack or stocker 202 for
accommodating universal trays KST loaded with tested ICs sorted

20  out by categories on the basis of the test results. The IC-to-be-
tested storage rack 201 and the tested IC storage rack 202 are
configured to accommodate universal trays in the form of a stack.
The universal trays KST with ICs to be tested thereon stored in the
form of a stack in the IC-to-be-tested storage rack 201 are

25  transported successively from the top of the stack to the loader
section 300 where the ICs to be tested are transferred from the
universal tray KST onto the test tray TST on standby in the loader



tested storage rack 201 and the tested I C storage rack 202 are configured
to accommpdate universal trays in the formof a stack. The universal trays
KST with ICs to be tested thereon stored in the formof a stack in the

| C-to-be-tested storage rack 201 are 2 5 transported successively from
the top of the stack to the | oader secti_ﬁ%SOO where the ICs to be tested
are transferred fromthe universal tray T onto the test tray TST on
standby in the | oader -14- section 300. The I1Cto-be-tested storage rack
201 and the tested |IC storage rack 202, one of which is shown in Fig. 10,
may be of identical struction and conprise a tray supporting frame 203
open at the SSECQQB~§ﬁ§-haVing an opening at the bottom and an el evator

ﬁﬁftﬁinsﬁgiﬁ?ng.e' ?ﬁ‘ﬂqﬁﬁc{tba egéeﬁsisl Psragtrack 80 L %gae:" eesed @*ém“’:i“e;“e
' ' . KST... . [
Ao vert ;:Zl Etﬁ{;@v%doﬁb%%?‘éﬁi@iea%%% 15,8 A0, 1291 bs e “e;t tom
\ . . enro! A L
oot Packs SeRDSEHHIH ard ORINEIPLEY SRR frdlld 303 Sp@iGine
ks 202 : [ [
Coht cat sgor R EPhaYENG 40 ofieifg £ HRE tdttoill it BB el B 26401 1 M1
because in sodéspodd m@m&xém% swsrt@pwéi—&@mﬁ@pgbbgg into

categories of "conformng article” and "non-conformng arti t also be
ho ™ cont or o e O e
"non- conf or ni therearestesedamd supported a plurality of universal trays KST
stacked one on another which are vertically moved by the elevator
10 204 acting through the bottom opening of the frame 203.

In the example illustrated in Figs. 4 and 5, eight racks STK-1,

STK-2, - - -, STK-8 are provided as tested IC storage racks 202 so
as to be able to store tested ICs which may be sorted out into eight
categories at a maximum according to the test results. This is

15  because in some applications tested ICs may not only be classified
into categories of "conforming article” and "non-conforming article"
but also be subclassified into those having high, medium and low
operation speeds among the "conforming" articles and those required
to be re-tested among the "non-conforming" articles, and others.

20 Even if the number of classifiable categories is up to eight, the
unloader section 400 in the illustrated example is capable of
accommodating only four universal trays KST. For this reason, if
there occur some among the tested ICs which should be classified
into a category other than categories assigned to the four universal

25 trays KST arranged in the unloader section 400, the procedures
taken are to return one of the universal trays KST from the unloader

section 400 to the tested IC storage section 200 and in replacement



20 Even if the nunber of classifiable categories is up to eight, the

unl oader section 400 in the illustrated exanple is capable of accomvodati ng
only four universal trays KST. For this reason, if there occur sone anong
the tested 1 Cs which should be classified into a category other than
categories assigned to the four universg{ 2 5 trays KST arranged in the

unl oader section 400, the procedures taken are to return one of the

uni versal trays KST fromthe unl oader section 400 to the tested |IC storage
section 200 and in replacenent transfer a universal tray KST for storing
the 1Cs belonging to the new additional category fraomthe tested I&&storage
section 200 tEransderd yniversdcraynKSddorrupring sbe ICssbelanging ithe, t he
new tray. Referrin Q Fig. 5 a tray transport 5 .is disposed ve the 5
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of the tray transport 205. Once the uppernost universal tray KST | oaded

with | Cs bei nthe eatks (mtheerighitrtanieife diret iontdfethie systing regppatat2ly., The -
el evator 204 is lowered to its original position. At the sane tinme, the
tray tray transport 205 is provided on its bottom surface with a grasping
- 10 device (not shown) for grasping a universal tray KST. The tray
transport 205 is moved to a position over the tray supporting frame
203 of the IC-to-be-tested storage rack 201 whereupon the elevator
204 is actuated to lift the universal trays KST stacked in the tray
supporting frame 203, so that the uppermost universal tray KST
15 may be engaged and grasped by the grasping device of the tray
transport 205.
Once the uppermost universal tray KST loaded with ICs being
tested has been transferred to the tray transport 205, the elevator
204 is lowered to its original position. At the same time, the tray
20  transport 205 is horizontally moved along a guide (not shown) to
| and stopped at a predetermined position in the loader section 300
by means of a driving device such as chains or wires where the tray
transport 205 has its grasping device release the universal tray KST
to unload it onto an immediately underlying tray receiver (not
25 shown). The tray transport 205 having the universal tray KST
unloaded therefrom is again moved horizontally along the guide by

the driving device and stopped at a position away from the loader



20 transport 205 is horizontally noved al ong a guide (not shown) to and
stopped at a predeterm ned position in the | oader section 300 by neans of a
driving device such as chains or wires where the tray transport 205 has its
graspi ng device release the universal tray KST to unload it onto an

i mredi ately underlying tray receiver (08-2 5 shown). The tray transport
205 having the universal tray KST unl oaded therefromis again noved
horizontally along the guide by the driving device and stopped at a
position away fromthe | oader section 300. In this condition, the

el evator 204 is . nov a upward from below the tray receiver to lift up the
uni ver sal tré?cﬂgﬁf Qded with 1Cs to be tested so that the universal tray
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held in the atoréesaid conditl pi ng devi ce engagi wth the

uni versak tr 3usfASd fhdiaied Winddow EObdienédintthe basePiare Qs (with thee

ICs to be tested are | oaded fromthe universal tray KST through the w ndow

106 onto the d%ér suefaceSof thbaimivessal atay KET 'exf)@bed thoongh thiet he area

overlying the unl oader section 400 with simlar windows 106. In this
exanpl e, eaclwirfdow}. Wodespetificallys azgraspingldevicenmatghown)foaces of
two universal trays to face the wi ndow. Hence, the arrangenent is such that
tested | Cs mgrasping & vniversalgnaynkSTie mouaded andsherundersirfaget the
section 400 ibnaES% {)i)aijtre fggtgroliﬁilc\l/ ?c{lséa\!vixtxcrigw '10%, asséptil;]agt the universal tray
10 KSTis held in the aforesaid condition by the grasping device
engaging with the universal trays KST loadgd with ICs to be tested.
In this condition, the ICs to be tested are loaded from the universal
tray KST through the window 106 onto the test tray TST.
The base plate 105 is also formed in the area overlying the
15 unloader section 400 with similar windows 106. In this example,
each of the windows 106 is sized to allow the upper surfaces of two
universal trays to face the window. Hence, the arrangement is such
that tested ICs may be stored through the two windows 106 of the
unloader section 400 into four empty universal trays. Grasping
20  devices (not shown) for grasping universal trays KST are also
mounted on the undersurface of the base plate 105 around the
windows 106 of the unloader section 400, so that universal trays
KST may be grasped by the grasping devices. Tested ICs are sorted
and stored in these empty universal trays KST according to the
25  categories assigned to the respective trays.
Although not shown, as with the loader section 300, the

unloader section 400 is also provided with tray receivers and



20 devi ces (not shown) for grasping universal trays KST are al so nounted
on the undersurface of the base plate 105 around the wi ndows 106 of the
unl oader section 400, so that universal trays KST may be grasped by the
graspi ng devices. Tested ICs are sorted and stored in these enpty universal
trays KST according to the 2 5 cat egoriyes assigned to the respective
trays. Al though not shown, as with the | oader section 300, the unl oader
section 400 is also provided with tray receivers and -17- associ ated
el evators for tenporarily keeping (supporting thereon) universal trays KST.
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Next, the general construction of the handler used with the prior art IC

tester for tedemporamily plasedidn the tdayarddedviery dadriefsubsecrdmtlyistoréd.
in the tray storage position assigned to that particular tray by the
tray transport 205.

10 Indicated by the numeral 206 in Figs. 4 and 5 is an empty tray
storage rack for accommodating empty universal trays KST From
this empty tray storage rack 206, empty universal trays are
transported to the respective windows 106 by the tray transport
205 and held thereat by the associated elevators 204 to be ready for

15  receiving tested ICs.

Next, the general construction of the handler used with the prior
art IC tester for testing logic ICs will be described with reference to
Fig. 11.

Fig. 11 is a schematic plan view illustrating the genefal

20 arrangement of the conventional handler for use in transporting and
handling logic ICs. This handler comprises a base 111, a feeding tray
116 located on the base 111 on the upper left side portion thereof as
viewed in the drawing and having ICs 115 under test placed
thereon, a receiving tray 117 located on the base 111 below the

25  feeding tray 116 for receiving tested ICs 117 thereon, and an X-Y
transport 130 adapted to transfer ICs 115 to be tested from the
feeding tray 116 to a test head 112 for testing logic ICs and to



Fig. 11 is a schematic plan view illustrating the general 2 0 ar r angenent
of the conventional handler for use in transporting and handling | ogic ICs.
Thi s handl er conprises a base 111, a feeding tray 116 | ocated on the base
111 on the upper left side portion thereof as viewed in the draw ng and
having I Cs 115 under test placed thereonsgqa receiving tray 117 |ocated on
the base 111 below the 25 feeding tray 1%3 for receiving tested ICs 117
thereon, and an X-Y transport 130 adapted to transfer ICs 115 to be tested
fromthe feeding tray 116 to a test head 112 for testing logic ICs and to
-18- transfer tested I1Cs fromthis test head 112 for testing logic ICs to
the recei vi ngtkansfertestad dGsdromdhds test head: 212 far tesging logic ICshta taed
on the base 111 on.the ceni right portion thereof as viewed in the
drawing 5 aRSCEYIRELTRY| i?iy connected with the main frame 113 of the
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131, and a novabl e head 133 nountéd on the novable arm 132 for novenent

t her eal ong i ncohmettedwavithrdres veondacts'of thesoeket thrbagh which a test signal

of a predetermined pattern is supplied to the IC 115 under test for

10  testing the logic sections of the ICs under test.
The X-Y transport 130 comprises a pair of opposed parallel rails
131 mounted on the base 111 and extending along the upper and
lower lateral edges of the base 111 in the left to right direction
(referred to as X direction herein), a movable arm 132 spanning and
15  movably mounted at opposite ends on the pair of rails 131, and a
movable head 133 mounted on the movable arm 132 for movement
therealong in the forward-rearward direction of the base 111
(referred to as Y direction herein). With this construction, the
movable head 133 is reciprocally movable in the X direction with
20 movement of the movable arm 132 in the X direction as well as
being movable in the Y direction along the movable arm 132.
The movable head 133 has an IC grasping head 134 vertically
movably mounted on its bottom surface. The IC grasping head 134
in this example is a vacuum pick-up head for attracting and grasping
25 ICs by vacuum suction and is configured to be moved downwardly
by the driving power of a drive source such as an air cylinder and to

be moved back to its original position by a normally upwardly



(referred to as Y direction herein). Wth this construction, the novable
head 133 is reciprocally novable in the X direction with 20 novenent of
the novable arm 132 in the X direction as well as being novable in the Y
direction along the novabl e arm 132. The novabl e head 133 has an IC
graspi ng head 134 vertically novably noupged on its bottom surface. The IC
grasping head 134 in this exanple is a vacuum pi ck-up head for attracting
and grasping 25 |Cs by vacuum suction and is configured to be noved
downwardly by the driving power of a drive source such as an air cylinder

and to be noved back to iits original pagsition by. a.nornal [

5. bi asi ng. PRABDE membaT et Bs ohve seis adat BHaten 18 130Vp she
driving power. t of the novable head 133 in the X and Y
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The illustrated exanpleé shows the case in which the novable head 133 is
provi ded w t htestdidh gplaced onthefekdimg teay 183 vatthatt and dr@sp itsbyi ne may
be suction attracted and held for transporting. The receiving tray 117 is
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conpartnents on the tray so that the results of decision on the %uality
(conf or ni ng/ n&easbadad:. n{]pon completion of the test by the test head 112, the

grasping head 134 picks up and grasp the tested IC from the test

10 head 112 and transport it to the receiving tray 117. The illustrated
example shows the case in which the mova‘ble head 133 is provided
with a single vacuum pick-up head 134 so that one IC at a time may
be suction attracted and held for transporting.

The receiving tray 117 is provided with a storage device

15  (memory) for each of the IC holding compartments on the tray so
that the results of decision on the quality (conforming/non-conformi
ng) of tested ICs accommodated in corresponding compartments may
be stored in the corresponding storage devices, respectively.

In the case of testing composite ICs containing memory sections

20  and logic sections, assuming that the testing sequence is to test the
logic sections following the testing of memory sections, only those of
the ICs that have been determined as conforming articles through
the testing of the memory sections will be subjected to testing of the
logic sections. Consequently, ICs placed on the feeding tray 116 of

25  the handler for use in transporting and handling logic ICs are those
of equal quality which have been determined as conforming articles

through the testing of the memory sections and which have been



ng) of tested |ICs accommodated in correspondi ng conpartnents nmay be stored
I n the correspondi ng storage devices, respectively. In the case of testing
conposite ICs containing nenory sections 20 and |ogic sections, assun ng
that the testing sequence is to test the |logic sections follow ng the
testing of nenory sections, only those qbdjmelcs t hat have been determ ned
as conformng articles through the testing of the nenory sections wll be
subjected to testing of the logic sections. Consequently, |ICs placed on the
feeding tray 116 of 25 the handler for use in transporting and handling
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I C tester for infgrmdd-efthe qualitidse(thetdstresultsof thelmetdfyseations) of
construction or structure as

the ICs on the feeding tray 116. It will be thus appreciated that the

10 results of testing of the logic sections which will be effected from
now as well as the transmitted test results of the memory sections
will be stored as the ultimate results of decision on the qualities of
the composite ICs. |

Since the IC tester for memory ICs-and the IC tester for logic ICs

15 use the handlers of entirely different construction or structure as
indicated hereinbefore, in the case of testing composite ICs
containing memory sections and logic sections, it has been required
for the operator to operate separately the handler for use with
memory ICs as described with reference to Figs. 4 to 10 and the

20 handler for use with logic ICs as described with reference to Fig. 11
and to carry the composite ICs already tested for either their
memory sections or their logic sections from one handler having
finished with the testing to the other handler which will now
proceed with .the testing and load the ICs on an appropriate tray

25 associated with rhé .latter handler.

Such operations not only requires much human effort but also

disadvantageously prevents the automation of the IC tester. In



I ndi cat ed hereinbefore, in the case of testing conposite |ICs containing
menory sections and | ogic sections, it has been required for the operator
to operate separately the handler for use with menory I Cs as described with
reference to Figs. 4 to 10 and the 2 0 handl er for use with logic ICs as
described with reference to Fig. 11 and2fio carry the conposite | Cs already
tested for either their nmenory sections or their logic sections from one
handl er having finished with the testing to the other handler which wll
now proceed with the testing and load the 1Cs on an appropriate tray 2 5
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as occasioned by infernmediati on of human 6perations woul d

i nconsi st encyaseteastonelchby datermediaton ehhuirhaadperdtions woektleqd t&
tester and the order of delivery of trays, resulting in the inconvenience
of conseguentamingonsissénqy detwesn sheaest rgsults trartsmittad tOstha 0
SUVWARY OF THE INVENTION It is an object of the present I nvention to
provi de a serfuseeedinglC tesséer andi therander ofdeliverappfiizays; rasudtingsin
capabl e of autonmtically testing the ne sections and | ogic sectlons
successi vel y mﬁzb\éen@nceso qoasequenna{bf gausing geroneeus sortag of

af oresai d obj&l testea ﬂfesent

10  SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
semiconductor integrated circuit testing ap;)arams which is capable
of automatically testing the memory sections and logic sections
successively of composite ICs. |
15 In order to accomplish the aforesaid object, the present
invention provides a semiconductor integrated circuit testing
apparatus in which a test tray is moved in a circulating manner
along a predetermined path of movement so as to test ICs to be
tested placed on the test tray by a test head disposed in the path of
20 movement of the test tray, the testing apparatus being characterized
in that: a memory testing test head and a logic testing test head are
disposed in the path of movement of the test tray, and ICs to be |
tested placed on one test tray, each having a memory section and a
logic section, are tested by the respective test heads while the ICs
25  are placed on the one same test tray.
In a preferred embodiment, the ICs to be tested placed on one

test tray have their memory sections first tested by the memory



I nvention provides a sem conductor integrated circuit testing apparatus in
which a test tray is noved in a circulating manner along a predeterm ned
path of novenent so as to test I1Cs to be tested placed on the test tray by
a test head disposed in the path of 2 0 novenent of the test tray, the
testing apparatus being characterized ispd.hat: a nenory testing test head
and a logic testing test head are disposed in the path of novenent of the
test tray, and ICs to be tested placed on one test tray, each having a
menory section and a | ogic section, are tested by the respective test heads
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tested placed on one test tray are successive Intotontact with a

testing sgocketragf vehdcally mayebel pebvieiid,ard che Idiete‘bé R teaPpPREFGH SM

and the Z-axis drive neans while the I Cs are placed on the one sane test

tray. 10 onbitesy tray areysudvessivailyt beought intdeontatewithi edsdidye been
determ ned as non-defective in respect of their nenory sections as a result

of testing bysacketefithe logict tasing sesthhedd bywhe KeY rmoving mechaaism

further tested Qy . the logic testing test head, whereby the testing tinme may

be substanti A0 thedrdxas drive means while the ICs are placed on the one same
test tray.

10 Moreover, only those of the ICs to be tested, which have been
determined as non-defective in respect of thelr memory sections as
a result of testing by the memory testing test head, have their logic
sections further tested by the logic testing test head, whereby the
testing time may be substantially reduced.

15 With the construction as described above, it is possible to
automatically test the memory sections of the ICs and the logic
sections successively while remaining loaded on the same test tray
TST, thereby eliminating the need for the human operations of
transshipping ICs from one handler to the other handler to reload

20  the ICs on the corresponding tray between the testing of the

memory sections and the testing of thé logic sections so that the
testing may be carried out in a reduced time. In addition, the
present invention provides the advantage of enabling both the
testing of the memory sections and the testing of the logic sections
25 without the need for human operations to thereby provide for
constructing a highly reliable composite testing system.



15 . Wth the construction as descri bed above, it is possible to
automatically test the nenory sections of the ICs and the | ogic sections
successively while remaining | oaded on the sane test tray TST, thereby
elimnating the need for the human operations of transshipping ICs from one
handl er to the other handler to reload 24 the ICs on the correspondi ng
tray between the testing of the nenory sections and the testing of the

| ogic sections so that the testing nay be carried out in a reduced tinme. In
addition, the present invention prOV|des the advantage of enabling both the

testing of the n Iﬁiﬁﬁéﬁiét] g.of the logic sections 2 5
wi t hout the n dL

':y provide for constructing a
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testing igpar @hﬁfx&ﬁ@f"é@cﬁﬂn’zﬂ% n%flagpeﬁ?écﬁvgl \jigw-of the drawi ng of

Fig. 2; IS a Sc n vi ew ustrétlng one exanpl e

of the handler fomglszelyv'atéldéﬁelémmftr Fm{)ﬁﬁgﬁrhﬁ%&i 86 thepeat us,
wi th the chanmber section shown in a perspective-likeview, Fig. 5is a

schemati ¢ per apeving medleanisin tuisedwidchaheshandlen ofithe I testing

apparatus shown in Fig. 1;

Fig. 3 is a plan view of the drawing of Fig. 2;

10 Fig. 4 is a schematic plan view illustrating one example of the
handler for use with the conventional memory IC testing apparatus,
with the chamber section shown in a perspective-like view;

Fig. 5 is a schematic perspective view of the handler shown in
Fig. 4;

15 Fig. 6 is an exploded perspective view illustrating an example of
the test tray for use with the handler shown in Figs. 4 and 5;

Fig. 7 is a plan view illustrating the construction of the IC
carrier useful with the test tray shown in Fig. 6;
Fig. 8 is a cross-sectional view taken along the line 8-8 in Fig. 7

20  and seen in the direction indicated by the arrows;

Fig. 9 is a plan view illustrating the sequence in which ICs under
test stored in the test tray shown in Fig. 6 are subjected to testing;
Fig. 10 is a perspective view illustrating the construction of a
IC-to-be-tested storage rack or a tested IC storage rack for use with
25 the handler sho_wn in Figs. 4 and §; and
Fig. 11 is a plan view.illustrating the general construction of one
example of the handler for use with the conventional logic IC testing



15 Fig. 6 is an expl oded perspective view illustrating an exanple of
the test tray for use wth the handler shown in Figs. 4 and 5; Fig. 7 is a
plan view illustrating the construction of the IC carrier useful with the
test tray shown in Fig. 6; Fig. 8 is a cross-sectional view taken along the
line 8-8 in Fig. 7 2 0 and seen in thegljrection indicated by the arrows;

Fig. 9 1is aplan viewillustrating the sequence in which I Cs under test
stored in the test tray shown in Fig. 6 are subjected to testing; Fig. 10
is a perspective viewillustrating the construction of a I Cto-be-tested

storage rack or a tested IC storage rack for use with 2 5 the handl er shown
in Figs. 4 and2PP3gAlusi g. 11 is a plan viewillustrating the general
construction of one exanple of the handler for use with the conventi onal

logic ICtesting  -24- apparatus. One enbodinent of the present invention
w il be descripaerAf) iy DEEERIPTION Ok TREPREFERRED EMBOBDIMENTY: 1 1S @
schemati ¢ pl an™vrew Trtuastratrng tie generar constructron of a handl er used

wi th one enbodi mant%ﬁg Efrn?béﬁ'n | @&g | o1 119e e cPitRG®

i nvention. This handler, TiIke téﬁgtdcfor\%lvegﬁ?lé%%?ﬁhan ﬁfe)g‘?%lom in Figs. 4 and
5, conprises addiails ShHPLEfeseAiced F%%_flog.testi ng 1 Cs) which have been
brought in as |loaded on a test tray TSI, an | C storage section 200 for

storing ICs to be Fgsteds @ Schemdeic phai viendillistratingadye tgesterdl and

sorted, a | oader section 300 where | bei ng tested which a user has
bef or ehand | oadedstruction @fsehandles usedswitizone exbodisiientofi thei€erred
and 15 reloaded onto test trays TST capable of w thstandi ng high/low
testing apparatus according to the present invention. This handler,
like the conventional handler shown in Figs. 4 and 5, comprises a
10 chamber section 100 for testing ICs) which have been brought in as
loaded on a test tray TST, an IC storage section 200 for storing ICs to
be tested (ICs under test) and ICs already tested and sorted, a loader
section 300 where ICs being tested which a user has beforehand
loaded on universal trays (customer trays) KST are transferred and
15 reloaded onto test trays TST capable of withstanding high'/low
temperatures, and an unloader section 400 where the tested ICs
which have been carried on the test trays TST out of the chamber
section 100 subsequently to undergoing a test therein are
transferred from the test trays TST to the universal trays KST to be
20  reloaded on the latter.
The chamber section 100 comprises a constant temperature
chamber 101 for imposing thermal stresses of either a designed high
or low temperature on ICs under test loaded on a test tray TST, a
test chamber 102 for conducting electrical tests on the ICs under the .
25  thermal stress imposed in the constant temperature chamber 101,
and a heat-removal/cold-removal chamber 103 for removing the
thermal stress imposed in the constant temperature chamber 101



tenperatures, and an unl oader section 400 where the tested | Cs which have
been carried on the test trays TST out of the chanber section 100
subsequently to undergoing a test therein are transferred fromthe test
trays TST to the universal trays KST to be 2 0 rel oaded on the latter.
The chanber section 100 conprises a congjgant tenperature chanber 101 for

I nposi ng thermal stresses of either a designed high or |ow tenperature on

| Cs under test |oaded on a test tray TST, a test chanber 102 for conducting
electrical tests on the I1Cs under the 2 5 thermal stress inposed in the
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101 | Cs
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Figs. 4 and are reference nu and w Il not be
further 10 ;d@ém-réﬁsbm ERanIS&e 363 of the durmberesdcdtith 403, mmhe
configured such that a test tray TST is noved in a C|rculat|ng manner al ong
a predet er m nadlgadér séctions4@0! IasFirtl fdidde phoveahd élemenes | C under
test placed on the test tray TST while remaining thereon into electrical
contact with eorresponding to the parts and elements shown in Figs. 4 and 5 are

designated by like reference numbers, and will not be further
10 described unless necessary.
In an IC testing apparatus configured such that a test tray TST
is moved in a circulating manner along a predetermined path of
movement as set forth above to bring an IC under test placed on the
test tray TST while remaining thereon into electrical contact with a
15  socket on a test head of the IC testing apparatus to subject the IC
under test to testing, according to the present invention, a test head
104A for testing memory sections and a test head 104B for testing
logic sections are disposed in the path or route of movement of the
test tray TST, the arrangement being such that both the memory
20 sections and the logic sections of the IC (composite IC) under test are |
subjected to testing while the IC is placed on the same test tray TST. |
In the embodiment shown in Fig. 1, the memory testing test
head 104A and the logic testing test head 104B are disposed in the
interior of the test chamber 102 for conducting tests on ICs under
25  test while maintaining the temperature of the ICs loaded with a
predetermined thermal stress in the constant temperature chamber

101 at a predetermined level. Specifically, the memory testing test



15 socket on a test head of the IC testing apparatus to subject the IC
under test to testing, according to the present invention, a test head 104A
for testing nmenory sections and a test head 104B for testing |ogic sections
are disposed in the path or route of novenent of the test tray TST, the
arrangenent being such that both the nepgry 2 0 sections and the logic
sections of the IC (conposite 1C) under test are subjected to testing while
the ICis placed on the sane test tray TST. In the enbodi mrent shown in Fig.
1, the nenory testing test head 104A and the logic testing test head 104B

o1& ncer el 16 i e ol sS4 0S50, 104 B ALY Bt T0L5
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o 1os" hbBEot PR SulC S be ARbrRcRieh MR R ArERhilIREIaT | |
thus be appr eahfRl ddiRirbldh fis HARSLE HBFEnREtHTsRAriiRed g6tneray in I1s

pat h of novemnen arrrves a nmenory testing test head 104A and
then is gout gﬂehfb eeéﬁﬂgqekeﬁedmm AP théA4R rdiedetd the dogi0! e,
where | Cs under test are placed 1n an array of 4 rows x 16 colunns -on a
test tray TStesHiny tbst!h@idil94B.6 | C sockets are arranged and nounted on
the nenory testing test head 10 104A so that the I1Cs (shown as

cross- hat ched i n By svaw)ofi example, wherehlCo umder testarte placedbin ansaray be
tested all at once. More specifically, as already explained with reference
to Fig. 9, iofthrows stl6ealumns on aestieay LH1,¢hxi 4, BaadisstlaIGn sixt een

| Cs located in .
sockets are arranged and mounted on the memory testing test head

10 104A so that the ICs (shown as cross-hatched in Fig. 9) in every
fourth column in each of the rows may be gested all at once. More
specifically, as already explained with reference to Fig. 9, in the first
testing run the examination is conducted on sixteen ICs located in
the first, fifth, ninth and thirteenth columns in each row, the second

15  testing run is effected on another sixteen ICs located in the second,
sixth, tenth and fourteenth columns in each row by shifting the test
tray TST by a distance corresponding to one column of ICs, and the
third and fourth testing runs are carried out in the similar manner
until all of the ICs are tested.

20 The test results are stored in the addresses of a storage device
(memory) determined by the identification number affixed to the
particular test tray TST and the numbers assigned to the IC-placed
locations in the test tray TST. It will be evident that if thirty-two IC
sockets are mounted on the memory testing test head 104A, only

25  two testing runs are required to examine all sixty-four ICs arranged
in an array of 4 rows x 16 columns.

Stored in the storage device are, not to mention the data of



the first, fifth, ninth and thirteenth colums in each row, the second 15
testing run is effected on another sixteen ICs |ocated in the second,
sixth, tenth and fourteenth colums in each row by shifting the test tray
TST by a distance corresponding to one colum of 1Cs, and the third and
fourth testing runs are carried out in gﬁg simlar manner until all of the
ICs are tested. 2 O The test results are stored in the addresses of a
storage device (nenory) determ ned by the identification nunber affixed to
the particular test tray TST and the nunbers assigned to the I C placed

| ocations in the test tray, TST.. 1t wll be.evident {h ' LY I C
sockets are nﬂHﬁ%‘&?%@?ﬂ@%éﬁ}‘ﬁﬁ/t%w e()egﬁ &h%éﬁém gg{‘ﬁ%ﬁ% Qoft&ﬁ? WO
testing runs are r i Q.. exan hXLy | 74
array of 4 roletedies, sFG 40aBEP DR Aot Gler! Gl LohErdild BaES Hfving
mention the d 5 2: il PN - gde ' | rhife”
nmenory secti oﬁgggﬁéphgl?(gls@gd%bwm)%% %ﬁ%%?ge‘éﬁ@ﬁgfﬁig @éd%xgé) g
concer ni N9 ONERHRR Afd! difed'r 8uirTRe 1 B Re. telteARANBE thE PRBASCOARSENI ©
conform ng" artircles and ones*require 0 be re-tested anong the
" non-confg)rm'gu artickes.articles. The test tray TST having gone through the
testing by the€ nmenory testing test head 104A is then passed to the | ocation
of the logic testThe tedtitragePSTHAvindgohedhrough tse ltesdhigobyahe he | ogi ¢
testing test head 104B is an X-Y noving nmechani sm 140 for 1 receiving the
i ncomi ng t est memoryXesting itasekiead 1040y iptieentpassecetd therlonation ¢htheh)

in X and Y directions (bi-axial directions in a horizontal plane). .
logic testing test head 104B. Mounted over the location of the logic

testing test head 104B is an X-Y moving mechanism 140 for

10 receiving the incoming test tray TST and indexing it by
predetermined increments (pitch) in X anq Y directions (bi-axial
directions in a horizontal plane).

Figs. 2 and 3 are side and plan vieWs, respectively, illustrating

the construction of the X-Y moving mechanism 140 used with the

15  handler shown in Fig. 1. The X-Y moving mechanism may comprise
opposed X-axis screw shaft 141 and X-axis guide shaft 142
extending parallel to the direction of movement of the test tray TST
(which is referred to as X direction) along the opposite sides of the
logic testing test head 104B, two spaced apart X-axis ball screws 143

20 threaded on the X-axis screw shaft 141, two X-axis sliders 144
slidably engaged on the X-axis guide shaft 142, two Y-axis rails 145
spanning between the X-axis screw shaft 141 and X-axis guide shaft
142 and extending in the Y direction perpendiéular to the X
direction, each of the rails secured at one end to one of the X-axis

25  ball screws 143 and at the other end to the corresponding one of the
X-axis sliders 144, a Y-axis screw shaft 146 extending along one of
the Y-axis rails 145, Y-axis guide shaft 146 extending along the



Figs. 2 and 3 are side and plan views, respectively, illustrating the
construction of the X-Y noving nechani sm 140 used with the 15 handl er
shown in Fig. 1. The X-Y noving nechani sm may conpri se opposed X-axis screw
shaft 141 and X-axis guide shaft 142 extending parallel to the direction of
nmoverment of the test tray TST (which is jpgferred to as X direction) along
the opposite sides of the logic testing test head 104B, two spaced apart
X-axis ball screws 143 2 0 t hreaded on the X-axis screw shaft 141, two
X-axis sliders 144 slidably engaged on the X-axis guide shaft 142, two
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screw shaft 140, -axi's ers y engaged on the Y-axis
gui de shaff 147y bfs 4149 Gt it SupBreofraneus edsuspeaatéd droth eh¥-faxirs
bal | screvé 14%’%%%}??%@8% g axi s %?I ders 149, andusz? support franme 151

suspended fronytieisfdtileZaaitissl Si0isceasitotise hhoved imsthe Zsaxisodigction he
Z-axis direction (vertically) by the drive units 150. As is best shown in
Fig. 3, the re¢vertycally) dypphetdriverenitS1153. supported at two points spaced
apart a predeterm ned distance 10 along each of the opposed -direi$iqn
si des thereof by tHes i3 bestshowrninFigs3,the reqtamgulansuppert ﬁ’%mf— s
drive units 150 each . .

supported at two points spaced apart a predetermined distance

1 o- along each of the opposed X-direction sides thereof by the Z-axis
drive units 150. In this example, the Z-axis drive units 150 each

comprise an air cylinder mounted to the corresponding Y-axis ball
screw 148 or Y-axis slider 149 in a downwardly facing orientation.
The outer ends of the piston rods of these air cylinders are attached
15  to the respective X-direction sides of the support frame 151 such
that the support frame 151 is moved in the Z-axis direction by
simultaneous actuation of the four Z-axis drive units 150.
An X-axis drive pulse motor 154 rotatively drives the X-axis
screw shaft 141 the rotation of which in turn moves the two X-axis
20  ball screws 143 together reciprocally in the X direction. The
reciprocal movement of the two X-axis ball screws 143 in the X
direction causes the simultaneous reciprocal movement of the two Y-
axis rails 145 in the X direction. Similarly, a Y-axis drive pulse
motor 155 rotatively drives the Y-axis screw shaft 146 the rotation
25  of which in turn moves the two Y-axis ball screws 146 together
reciprocally in the Y direction. The reciprocal movement of the two
Y-axis ball screws 148 in the Y direction directly causes the



conprise an air cylinder nounted to the corresponding Y-axis ball screw 148
or Y-axis slider 149 in a downwardly facing orientation. The outer ends of
the piston rods of these air cylinders are attached 15 to the respective
X-direction sides of the support franme 151 such that the support frame 151
s noved in the Z-axis direction by simgg.aneous actuation of the four
Z-axis drive units 150. An X-axis drive pulse notor 154 rotatively drives
the X-axis screw shaft 141 the rotation of which in turn noves the two
X-axis 2 0 ball screws 143 together reciprocally in the X direction. The

Causes the Si s Eecififocal bidydfiencf BB sz s Q‘Q.f%‘('é?‘g.fﬁ?fé 139 i
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the two Z-axis drive units 150 mounted to the Y-axis ball screws 148 and
al so causes, imnthedh dibectdopport franme 151, the sinultaneous reciproca
novement of the other two Z-axis drive units 150 nounted to the Y-axis
sliders 149 5 i bt i$ito thaisrbe appreciated that aktivatiomofrthe Xeaxist drive
activation of the X-axis drive pulse notor 154 and the Y-axis drive pul se
nmot or 155 caupadsenmetahiSdr anddhai¥paxis drivepulse motorelX Saaauses
directions and that sinultaneous activation of the four Z-axis drive units
150 10 causeEQyeman: obthe suppopdrame il intheXiard X direcions an

that simultaneous activation of the four Z-axis drive units 150

10  causes movement of the support frame 151 in the Z direction.

Since the support frame 151 is designgd to receive the incoming
test tray TST and carry it thereon as such, the spacing between the
two Y-axis ball screws 148 (specifically the spacing between the two
Z-axis drive units 150 mounted té these Y-axis ball screws 148)

15  must be greater than the width (the dimension in the Y direction) of
the test tray TST. Likewise, the spacing between the X-axis screw I
shaft 141 and the X-axis guide shaft 142 must be greater than the
width of the test tray TST.

The test tray TST loaded with composite ICs after finishing with

20 the testing for the memory sections is delivered in the X direction by

' a transport composed of rollers 152 to a position overlying the
support frame 151 which is at this point of time supported at the
lower limit position (bottom dead center) of the stroke of the Z-axis
drive units 150 shown in Fig. 2. Upon the test tray TST being placed

25 on the support frame 151, the Z-axis drive units 150 are activated to
lift the support frame 151 with the test tray TST placed thereon up
usually to the upper limit position of the stroke of the Z-axis drive



Since the support frame 151 is designed to receive the incomng test tray
TST and carry it thereon as such, the spacing between the two Y-axis bal
screws 148 (specifically the spacing between the two Z-axis drive units 150
mounted to these Y-axis ball screws 148) 15 nmust be greater than the
width (the dinmension in the Y directionggof the test tray TST. Likew se,

t he spaci ng between the X-axis screw shaft 141 and the X-axis guide shaft
142 must be greater than the width of the test tray TST. The test tray TST
| oaded with conposite I1Cs after finishing wth 2 0 the testing for the
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the Z-axis drive ernatvely, the arrangenent may be

such thag whehet fRtdhi ti$ eoithe uppet MEnit posRicH] %eﬁ%&ﬁé suppored

off, the piston rods of the Z-axi's drive units 150 are np up to the
upper limt foaime 43 bandhthe teskerdy T9harecomayed ¢o apredeterminasdng 5
the piston rods to the upper limt position. Thereafter, the support frane
151 and t he tpositionagvErlyingethelogizdestingitestcheadr04BbydbietXoh
overlying the logic testing test head 104B by the X-Y noving nechani sm 140.
The | ogi c t egnoningsvechandsmolfOhas two, in this exanple, testing

The logic testing test head 104B has two, in this example, testing
10 sockets 153 mounted thereon. ICs placed on the test tray TST are
successively two by two brought into the two testing sockets 153 to
carry out the testing for the logic sections. It is to be noted that the
testing for the logic sections is conducted on only those ICs which
have been determined as non-defective in the testing for the
15 memory sections while the logic section testing is omitted for the
defective ICs, whereby the testing time is reduced to enhance the
testing efficiency.
Since the operatibns of moving the support frame 151 and the
test tray TST placed thereon in the X and Y directions by activation
20 of the X-axis drive pulse motor 154 and putting the ICs placed on
the test tray TST successively two by twolbrought into the two
testing sockets 153 on the logic testing test head 104B by activation
of the Z-axis drive units 150 are obvious to those skilled in the art,
the detailed description thereof is omitted herein.
25 Once the testing for the logic sections have been completed on
those ICs which have been determined as non-defective in the

testing for the memory sections, the test tray TST is removed from



10 sockets 153 nmounted thereon. ICs placed on the test tray TST are
successively two by two brought into the two testing sockets 153 to carry
out the testing for the logic sections. It is to be noted that the testing
for the logic sections is conducted on only those I Cs which have been
determ ned as non-defective in the testi3lg for the 15 menory sections
while the logic section testing is omtted for the defective |ICs, whereby
the testing time is reduced to enhance the testing efficiency. Since the
operations of noving the support franme 151 and the test tray TST pl aced
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Is omtted hereln. e the testin or the |l ogic settions have

been conpl et egh pRihg Pesse@StoVhe irlovdeperit dbt #00. THeawsted- 13! entthee in

the testing for the frenory sections, the test tray TST is renoved from

-31- the supptast tragnESTxdelvdred itovire dnloadée sbedonr400\ate soited oatrbyal
chanber 103 shown in Fig. 1 where the tested I1Cs are relieved of heat or

cold to be recategatiesbasedrontheamserasults andaransiémiedfiomstdre testt he
unl oader section 400. The tested I1Cs on the 5 test tray TST delivered to
t he unl oader trayt TST anto and storechin thetgorresponding universahtnays KTt
results and transferred fromthe test tray TST onto and stored in the

cor r espondi ngTBgi t@st J5ayt TS emptiedrin thesunloasdermsection 4QQ is delivered

| oad tJ 400.i s, del i i
unt oader Secthatk o the loaecaéx\'/ gcreggon 300 where it is again loaded with ICs to be

10 tested from the universal tray KST to repeat the same steps of

operation.
In the illustrated handler, eight storaée racks STK-1, STK-2, - -

-, STK-8 as tested IC storage racks 202 so that tested ICs may be
classified into a maximum of 8 storage racks and stored in the

15 corresponding storage racks. This is because it may be desired not
only to sort tested ICs into conforming articles and non-conforming
articles but also to subclassify them into those having high, medium
and low operation speeds among the conforming articles and those
required to be re-tested among the non-conforming articles, and

20  others. Even if the sortable categories are eight at maximum, the
number of universal trays KST which can be disposed in the
unloader section 400 is limited to four in the illustrated example.
For this reason, if there occur some tested ICs which are to be sorted
into categories other than the categories assigned to the universal

25  trays KST disposed in the unloader section 400, the procedures
taken are to return one of the universal trays KST from the unloader

section 400 to the IC storage section 200 and in replacement



back to the | oader section 300 where it is again |loaded with I1Cs to be 10
tested fromthe universal tray KST to repeat the sane steps of operation.
In the illustrated handl er, eight storage racks STK-1, STK-2, STK-8 as
tested 1 C storage racks 202 so that tested ICs nmay be classified into a
maxi mum of 8 storage racks and stored i4pthe 15 correspondi ng storage
racks. This is because it nmay be desired not only to sort tested ICs into
conform ng articles and non-conformng articles but also to subclassify
theminto those having high, nmediumand | ow operation speeds anong the
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uni versal tr or storin C belonging to the newly occurring

category fr oy Hisiblestoatssntidcdliy 18P thé memorygectionisi and408id or

storage of the I C. As discussed herei nabove, according to the present
i nvention, 5 sections $ucessirelyeef theddsdvhilererstiningtoadedi on tthatitestier
section, it is possible to autonaticall % test the nmenory sections_ and | ogic

secti ons sucdeayi Tl ytheraheeliminating eed fgr e bumantoperatiens of
transshipping ICs between the testing of the memory sections and

1.0 the testing of the logic sections. It will thus be appreciated that the
present invention provides the marked ad\{antage of enabling both
the testing of the memory sections and the testing of the logic
sections in a short time.

In addition, the complete elimination of the need for human

15  operations eliminates possible occurrence of an accidental change in
the order of delivery of trays from one of the IC testers. It is thus to
be understood that the present invention provides for constructing a
highly reliable IC tester. _

While the present invention has been described in the

20  illustrated embodiment with reference to the case where the
invention is applied to the handler of the construction in which the
test tray is circglated in a three-dimensional path, it will readily be
appreciated that the present invention is also applicable with equal
functional effects to the handler of the type as shown in Fig. 11 in

25  which the test tray is circulated in a planar path.



tray TST, thereby elimnating the need for the human operations of
t ransshippimg tCs—between—-t he testing of the nenory sections and 10 t he

testing logi c_sections. It will thus be appreciated that the present
inventijmmﬁ’wi Jm ﬂl"tar ked advantage of enabling both the testing of the
menory c smtesting of the_ggic sections in a short tine. In
addition, the conplete elimnation of the need for human 15 oper ati ons

el i m nat es possi bl e occurrence of an accidental change in the order of
delivery of trays fromone of the ICtesters. It is thus to be understood
that the present. inventi I des for constructing a highly reliable IC
tester. VMiIéNThﬁrBSégiﬁﬁﬂﬂﬁbg fion has been described in the 2 0
illustrated enbodiment with reference to the case where the invention is
applied to the handl er of the construction in which the test tray is
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circul ating nner g a predeterm ned path of nmovement so as to test 1GCs
to be tested glhpeddoethehestaghyibpa testheadidispaged isptsepdth ofie path of
novenent of the test tray, said testing apparatus being characterized in

that: a nenomyovesheng dfadie testdrayd saidl agstingeappagatusbeimgd are di sposed
in the path of novenent of the test tray, and ICs to be

characterized in that

a memory tésting test head and a logic testing test head are
disposed in the path of movement of the test tray, and ICs to be
tested placed on one test tray, each having a memory section and a
logic section, are tested by said respective test heads while the ICs

are placed on said one same test tray.

2. The semiconductor integrated circuit testing apparatus
according to claim 1, wherein the ICs to be tested placed on one test
tray have their memory sections first tested by said memory testing
test head, followed by having their logic sections tested by said logic
testing test head.

3. The semiconductor integrated circuit testing apparatus
according to claim 1 or 2, further including an X-Y moving
mechanism for moving and indexing one test tray by predetermined
increments in X and Y directions, and wherein the ICs to be tested
placed on one test tray are successively brought into contact with a
testing socket of said logic testing test head by said X-Y moving

mechanism while the ICs are placed on said one same test tray.



—————

tested placed on onetest-tray, each having a nenory section and a |l ogic
sectiog1 y said respective test heads while the ICs are placed
on sai "ﬂ‘ﬂmm[%’m’nay 2. The sem conductor integrated circuit testing
appar at Us accor #icl aim 1, wherein the 1Cs to be tested placed on one
test tray have their nmenory sections fixygt tested by said nenory testing
test head, followed by having their |logic sections tested by said |ogic
testing test head. 3. The semi conductor integrated circuit testing ,
apparatus according to claiml1l or 2, further including an X-Y noving

mechani sm for noving and i ndexi ng one test tray by predeterm ned increnents
in X and Y directions, and wherein the ICs to be tested placed on one test
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their nenory sections as a res testing by sard nmenory testing test
head, have t hmiemoegisections a9a fasulber tessiobhysaid themory dedtirg tegiest
head. 5. The sem conductor integrated circuit” tésting apparatus according
to claim 3, head;haveitheir Yogirvsergiores fanilter testedbyniadd logée eestidgaxi s
drive neans for noving one test tray vertically so as to successively bring
the ICs to béE$§§Kﬁulplaced on one test tray into contact with the testing
socket of said logic testing

5. The semiconductor integrated circuit testing apparatus
according to claim 3, wherein said X-Y moving mechanism have
mounted thereon Z-axis drive means for moving one test tray
vertically so as to successively bring the ICs to be tested placed on
one test tray into contact with the testing socket of said logic testing
test head while the ICs are placed on said one same test tray.

6. A semiconductor integrated circuit testing apparatus in
which a test tray is moved in a circulating manner along a
predetermined path of movement so as to test ICs to be tested
placed on a test tray by a test head disposed in the path of
movement of the test tray while the ICs are placed on said one same
test tray and the test results are managed according to addresses
determined by identification number affixed to the test tray and the
numbers assigned to the IC-placed locations in the test tray, said
testing apparatus being characterized in that:

a memory testing test head and a logic testing test head are
disposed in the path of movement of the test tray, and ICs to be

tested placed on one test tray, each having a memory section and a



test head while the 1Cs are placed on said one sane test tray. 6. A

sem conductor integrated Circuit testing apparatus in which a test tray is
noved i nner al ong a predeterm ned path of novenent so as
to test I,m"lml"ﬂm "malﬂpl aced on a test tray by a test head disposed in
t he path of ‘rovenentso he test tray whhke the 1Cs are placed on said one
sane test tray and the test results are nanaged according to addresses
determ ned by identification nunber affixed to the test tray and the
nunbers assigned to the |G placed locations in the test tray, said testing
apparatus being characterized in that: a memory . testing te

| ogi ¢ testing logia Sﬁéﬁ@naaﬁed% &y sald Fespe %/‘HVSf M‘@ﬁ@ﬁ@aqg&
tray, and ICs to b ted ced on one h st_tray, each having a nenory
section and aarep %is 9n§rs@mgstﬁé ?:E% Ysai d respective test heads

while the I1Cs are pl aced on said one sane test tray. 7. The sem conduct or
Integrated circuit testing apparatus according to claim6, wherein the ICs
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I ntegrated cir ng appafatus accor di to claim6 or 7, further
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predeterm ned I'n rerrent s 1n X an rections provided at a predeterm ned
position over g&itchéAd) follewedBytieavine dieirdugicsectionsttesteddy said logic

tested pl aced on one test tray are successively brought into contact with a
testing sockettaytinsgitdst bgad.testing test head by said X-Y

8. The semiconductor integrated circuit testing apparatus
according to claim 6 or 7, further including an X-Y moving
mechanism for moving and indexing one test tray by predetermined
increments in X and Y directions provided at a predetermined
position over said logic testing test head, and wherein the ICs to be
tested placed on one test tray are successively brought into contact
with a testing socket of said logic testing test head by said X-Y
moving mechanism while the ICs are placed on said one same test

tray.

9. The semiconductor integfated circuit testing apparatus
according to claim 7, wherein only thdse of the ICs to be tested,
which have been determined as non-defective in respect of their
memory sections as a result of testing by said memory testing test
head, have their logic sections further tested by said logic testing
test head.

10. The semiconductor integrated circuit testing apparatus



novi ng nmechanismwhile the 1Cs are placed on said one sane test tray. 9.
The sem conductor integrated circuit testing apparatus according to claim
7, wherein e I1Cs to be tested, which have been determ ned
as non- def Hmwm'lmilﬂMHm of their nenory sections as a result of testing
y said nmenwryctestidngstest head, have_ggweir |ogic sections further tested
by said logic testing test head. 10. The sem conductor integrated circuit

testing apparatus -36- according to claim8, wherein said X-Y noving
mechani sm have nounted thereon Z-axis drive neans for noving one test tray

Vst tray i nacComiRects G 8, wheteith bl X imgh g RS BBYe" oot
head while tBesh{fed thePoSfi % a0ds Hive MEan Tor' midvihl Bhe test tray

vertically so as to successively bring the ICs to be tested placed on

* one test tray into contact with the testing socket of said logic testing

test head while the ICs are placed on said one same test tray.



