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present invention is related to distribution systens. In particular, the

5 present invention is related to the transfer and distribution of

I nt egrated circuit (1C packages. BACKGROUND OF THE | NVENTI ON
The production of |C packages require numer qus st eps I ncl udi ng

packaging, trimmng and form ng, and testing. Each step has/its own 10
requi renents, and sophisticated distribution and pick and ace systens are

required to automate and streaniREBISRBRIBUHON, SYSTEM t\fst handler for
quality control, a fixed nunber of devices may be tested in one cycle. This

nunber differs according to the type of test site and the type of device.
I n

FIELD OF THE INVENTION

The present invention is related to distribution systems. In particular, the
5 present invention is related to the transfer and distribution of integrated

circuit (IC) packages.
BACKGROUND OF THE INVENTION

The production of IC packages require numerous steps including
packaging, trimming and forming, and testing. Each step has its own

10 reqt:lirements, and sophisticated distribution and pick and place systems are
required to automate and streamline the transfer. In the test handler for
quality control, a fixed number of devices may be tested in one cycle. This
number differs according to the type of test site and the type of device. In
order to transfer the devices from the apparatus of the previous step to the

15 test site, various systems may be employed. These include the use of
sophisticated pick and place system which transfer the devices to
intermediate stacking trays or hot plates, before a second transfer system is

used to distribute the devices or trays into the test handler and test site.

The systems available in the art are not efficient, as they involve multiple

20 transferring steps or sophisticated software control. This is because of the
differences between the various apparatus, which result in different
arrangement of the array of devices. For example, the devices may be

arranged in a 5x3 matrix in the lead frame, with a fixed pitch or spacing



order to transfer the devices fromthe apparatus of the previous step to

the 15 test site, various systens may be enpl oyed. These include the use
of sophi sticated pick and place system which transfer the devices to
i ntermedi ate stacking trays or hot plates, before a second transfer system
S used to distribute the devices or trays into the test handler and
test site. The systens avail abl e i®the art are not efficient, as
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5 devices, to spread them to the prerequisite pitch, and then to place them on a
tray to be transferred into the test site for testing. Furthermore, a certain
amount of soak time is required to bring the devices to the test temperature,
further complicating equipment requirements. Sophisticated algorithms have
to be developed to keep track of the complicated arrays resulting from the

10 transfer of fixed numbers of devices during each testing cycle.

OBJECT OF THE INVENTION

it is therefore an object of the present invention to provide a redistribution

system to overcome the shortcomings as stated above.

15 It is another object to provide a redistribution system which is simple and cost

effective.

It is yet another object to provide an embodiment of a redistribution system

which is adjustable according to the soak time requirement.



extensive rearrangement has to be made, or a sophisticated pick and place
systemis needed in the test handler to pick up the required nunber of 5
devices, to spread themto the prerequisite pitch, and then to place them
on a tray to be transferred into the test site for testing.
Furthernore, a certain amount of soak tinme is required to bring the
devices to the test tenperature, furt ier conplicating equi pnent

requi renents. Sophisticated al gorithnms have - to be devel oped to keep
track of the coBPMMARY OF FHErINVENTION romthe 10 transfer of fixed
nunbers of devi ces during each testi ng cycl e. ] OBJECT OF THtE

| NVENTI ON I.s therefore an ect of the present invention to
provi de a redi s‘f\?ﬁ’q{gﬂgow the °bJe§t§‘s?feM E'VSOE‘P%OW"? He pyRvidedoairagistrilaution
stat ed above. I't. is another, object to provide a redistribution system
which is sinpl esﬁtﬁf“c'aé‘{mg a spagiat é’@ﬂ!stfébmlon ability whichecannisansfer sigvicas t o
provi de an enbodi ment of a redistribution system whi ch is adjustable
according to tHhTangad in aarralof celvsmis and rows to a test handler having a test site

5 with a plurality of test sockets. According to one aspect of the invention, at
least one receiving tray with a plurality of receiving sites is provided. The
receiving sites are for receiving IC devices and are arranged into at least one
receiving matrix having specific distance between the rows and columns.
The pitch or distance between the columns is ideally the same as the

10 distance between the test sockets, which are normally arranged in a linear
row. Pick and place instruments are provides to deliver columns of devices
from the array to columns of receiving sites in the receiving tray. The number
of columns to be placed in each matrix of the receiving tray is preferably the
same as the number of test sockets. As a result, a simple linear delivering

15 system may be used to transfer a row of devices into the test site for testing.

In another aspect of the invention, the number of matriqes in each tray,
and the number and arrangements of the trays may be adjusted to increase
the soak time needed for the devices under test to warm up to the test
temperature, while maintaining the efficiency of the system. In yet another

20  aspect of the invention, the receiving tray is provided with a cover to provide

small devices from being dislodged.



3 . SUMMARY COF THE | NVENTI ON According to the objects of the
invention, there is provided a redistribution system having a
spatial redistribution ability which can transfer devices arranged
inan array of colums and rows to a test handler having a test site 5
with a plurality of test sockets. According to one aspect of the invention,

at | east one receiving tray with a plﬂlrality of receiving sites is
provi ded. The receiving sites are for receiving I C devices and are
arranged i nt o aBRIEFRSDESERIPTION rGEcTHENDRAWINGSavi ng speci fic distance
bet ween the rows and col umms. The pitch or distance between the

colums is ideally the sane as the 10 distance between the test sockets,
whi ch are nor maFigurayigytop plan yiew of & test handler system ekcerdingtathe present
instrunents are_provides to deliver colums of devices fromthe
array to col um#VentipBeei ving sites in the receiving tray. The nunber

Figure 2 is a front view of the same system.
5 Figure 3 is a side view of the same system.

Figure 4 is a top plan view of a another test handler system according to the

present invention.

Figure 5 is a cross-section view (Fig. 5A) and a top plan view (Fig. 5B) of a

tray. according to the present invention.



of .colums to be placed in each matrix of the receiving tray is preferably
t he sane as the nunber of test sockets. As a result, a sinple |linear
delivering 15 systemnmay be used to transfer a row of devices into the
test site for testing. I n anot her aspect of the invention, the
nunber of matrices in each tray, and the nunber and arrangenents of
the trays may be adjusted to increase $he soak tine needed for the
devi ces under test to warmup to the test tenperature, while

mai nt ai ni ng t he DESCRIPTYONOTOF hTHE/ INVENTIONet another 20 aspect of the
I nvention, the receiving tray is provided with a cover to provide

smal | devices from bei ng_di sl odged. . _ ) .
4 BRI EF DESCR padlisiibgtiontgystem\fenas IC devige tast handier is descripedn hvitke

of a test handler system according to the present _ invent.i on.
following description, numerous specific details will be provided where they

are necessary for the understanding and practice of the present invention. In
5 other instances, well known elements such as conveying systems,
temperature control chambers and conventional pick and place apparatus
are not described in details in order not to unnecessarily obscure the present

invention.

Figure 1 shows a top plan view of a redistribution system in a test handler

10 according to the present invention. A conventional test site 20 in a
temperature controlled chamber 22 is provided in the test handler. A first 2 4

and a second 26 tray having receiving sites (illustrated as dots in the trays)
arranged in a plurality of matrices 28 are used to receive IC devices. The
trays are preferably a hot plate made of heat-resistant and heat-conducting

15 material such as metal, as testing temperatures for IC devices may be quite
high. The receiving sites may be just imaginary sites or actual sites such as
individually raised mini-platforms adapted to receive, for example, gull wing
QPF, SOIC, TSSOP, J bend and PLCC devices, or straight lead devices
such as BGA and CSP. Each column of each matrix is separated from

20 another column by a distance which is ideally the same as the distance
between the test sockets in the test site. The trays are movable by
conventional means {not shown) between a receiving position 30 and an
unloading position 32 as shown by the double-headed arrows.

Conventional transferring means, such as pick and place mechanisms, for



Figure 2 is a front view of the same system 5 Figure 3 is a side view of
the sane system Figure 4 is a top plan view of a another test handl er
system according to the present invention. Figure 5is a
cross-section view (Fig. 5A) and a top plan view (Fig. 5B) of a tray.
according to the present invention. DESCRI PTI ON OF THE

| NVENTI ON A redistribution system for an 1 C device test handl er
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control chamber $Ande SO 38" pRk2hnd' Hic8"Shidrafie WM HréSmovable along ball
screws 38 and 40 respectively. Shuttles 39 and 41 in this example is
5 extended to the exterior of the temperature controlled chamber, such that the
device may be transported away from the test site by pick and place
apparatus after testing. Array 42 is provided in Figure 1 to illustrate an
example of an array of devices at the lead frame which may be produced

from a previous step, e.g. trim and form. Other types which can be used

10 include Jedec trays or any other trays or arrays.

Figure 2 shows the front view of the relevant portions of the same test
handler. This system is controlled by a computer with a display screen 48.
Shuttles (not shown) are provided to transfer the tested devices away from

the temperature control chamber 22 and test site 20 to the exterior.

15 Figure 3 is an enlarged side view of the same test handler showing the
first 34 and second 36 pick up apparatus. Both are L-shaped, and have
adjustable arms 35 and 37 which can be raised and lowered such that the
pick-up mechanisms of both apparatus are along the same axis as the test
sockets as shown by the dotted line. conventional vacuum suction

20 mechanisms may be employed for the pick and place function.

During operation, a conventional pick and place arm (not shown) is used
to pick up the first two columns 44 of the array 42 in Figure 1, and to transfer
it to the first two columns 46 of the first matrix of the first tray 24. The number

of receiving sites in each column of each matrix of each tray (e.g. column 46)



‘are not described in details in order not to unnecessarily obscure the

present I nventi on. Figure 1 shows a top plan view of a
redi stribution systemin a test handler 10 according to the present

i nvention. A conventional test site 20 in a tenperature controlled
chanmber 22 is provided in the test handler. Afirst 2 4 and a second

26 tray having receiving sites (iIIustrated7as dots in the trays)
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pick and place system, one column may be transferred each time. The pick
and place system continues to transfer additional columns from the in-
coming array 42 to the first matrix of tray 24. Once the first matrix is full, the
10 computer control system would direct the pick and place system to start
loading the first matrix of the second tray. Again, the ideal loading sequence
is a;ccording to columns. In this way, the pitch between each column is
automatically adjusted to correspond to the pitch required for testing. After
the first matrix in the second tray is full, the system shifts the two trays one
15  matrix higher, such that the second matrix of the first tray may be loaded,
followed by the second matrix of the second tray. Subsequent matrices are
then loaded in this alternate fashion. The matrices of the two trays are
preferably fully ioaded before testing commences. This is to allow sufficient

soak time for the devices to reach the testing temperature.

20 For testing, the first tray is moved to the unloading position, and the first
row of the IC devices are transferred by the first pick and place apparatus 3 4
to the testing sites in the test site. Once testing is complete, shuttle 41
transports the tested devices away from the test handler. This transporting
step is performed simultaneously with another transferring step, in which the

25 second pick and place apparatus 36 picks up the second row of devices



Conventional transferring nmeans, such as pick and place mechanisns, for

6 exanple with a vacuum pick up mechanism are also provided for
transferring devices fromone section to another. Figure 1 shows a first 3
4 and second 36 pick and pl ace apparatus which are novabl e al ong
bal | screms 38 and 40 respectively. Shuffles 39 and 41 in this
exanple is extended to the exterior of 8he tenperature controlled
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portions of theydafik: y&Rkterring step of the third row of devices for testing by apparatus

5 34. This synchronized loading is continued until devices in the first matrix

have been completely tested. Then the first tray is moved back to the

receiving position while the second tray is moved to the unloading position

for the synchronized testing and unloading of the devices in its first matrix.

While testing is being performed on the devices of the first matrix in the

10  second tray, the empty matrix in the first tray is being re-loaded with in-

confing devices. When all the devices from the first matrix of the second tray

has been unloaded, the second tray is moved back to the receiving position,

for re-loading. The first tray is then moved to the unloading position where

the second matrix is unloaded row by row for testing, followed by the second

15 matrix of the second tray. When devices in the last matrices has been

unloaded, testing resumes in the first matrices. This alternative and

synchronized loading sequence is preferred but not required, as it gives a

seamless method which maximizes the efficiency of the test site, while also

giving sufficient soak time for the devices.

20 Figure 4 shows the top plan view of another embodiment according to the
present invention. The test site 56, temperature control chamber 58, the pick
and place arms 60 and 62 and shuttles 64 and 66 are similar to the ones
shown in Figure 1. An input arm (not shown) is used to transfer devices from
the lead frame to the receiving sites on the trays as illustrated by the double-

25 sided arrow. In this embodiment, additional trays 68 are provided which



handl er. This systemis controlled by a conputer with a display screen 48.
Shuttles (not shown) are provided to transfer the tested devices away from
the tenperature control chanmber 22 and test site 20 to the exterior. 15
Figure 3 is an enlarged side view of the sane test handl er show ng the
first 34 and second 36 pick up apparatus. Both are L-shaped, and have

adj ustabl e arms 35 and 37 which can be raisefl and | owered such that the
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5 shown to be larger to illustrate how the trays in the present invention may be

adapted for retaining devices of different sizes and shapes.

Figure 5 shown another embodiment of the tray which includes a slidable
cover 74 for smaller devices 76 which are prone to dislocation when the
trays are shifted. The cover is attached to a spring loaded shoulder screw 8 0

10 containing long slots 78 wherethrough the small devices may be inserted or
removed. During transfer or shifting, the shoulder screw slides the cover
backwards a distance equivalent to the pitch, such that the devices are now
protected by the cover in between the slots. The cover slides back to expose

the devices when they are ready to be picked up.

15 thle the present invention has been described particularly with references
to Figs 1 to 5 with emphasis on an tray system for a test handler, it should be
understood that the figures are for illustration only and should not be taken
as limitation on the invention. In addition it is clear that the method and
apparatus of the present invention has utility in many applications where

20 automatic transferring is required. It is contemplated that many changes and
modifications may be made by one of ordinary skill in the art without

- departing from the spirit and the scope of the invention described. This
modifications include the number of trays and matrices in each tray, and the
sequences in which the steps are performed. A continuous holding

25 apparatus may also be used as equivalents instead of numerous separate



7 . is ideally equal or nore than the nunber of devices in each colum
of the in- comng array 42 (e.g. colum 44). In this way, every
device fromcolum 4 4 may be transferred over to columm 46. Extra
receiving sites in each colum may be |eft enpty. Although Figure 1
shows the transfer of two colums each 5time, it is understood that
di fferent nunbers of colums may be transfert®d t oget her, dependi ng

Cyst om one. col nresy Aacecth FEUaRG shblnd AtbERGR the systehh if GrBed
ray 42 1o 1 he i SRaBG IR s Brfiporallls ofolER: oAV RHrhel vih the tray VNG, o
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for testing._ Af first matrix in the second tray is full, the
5" Rftable s

system shift one 15 matrix higher, such that the second
matrix of the first tray may be | oaded, foll owed by the second matri x
of the second tray. Subsequent nmatrices are



‘t hen Ioaded in this alternate fashion. The matrices of the two trays are
preferably fully [ oaded before testing comrences. This is to allow

suffici me for the devices to reach the testing
terrperaﬂ"mlmluzul mﬂ:m testing, the first tray is noved to the unl oadi ng
position* afd the' fis st row of the I C devices are transferred by the
first pick and place apparatus 3 4 tolthe testing sites in the test
site. Once testing is conplete, shuttle 41 transports the tested

devi ces away frepAfMst est handler. This transporting step is
performed simultaneously with another transferring step, in which the 25
second pick and pl ace apparatus 36 picks up the second row of devices

8 from t he. fi r Atredistributionfsystam ffor kansfeaing dewvices amranged in hararray ohe
testing sites for testing. Once testing is conpleted, the second row
of devices ix transpeolusuhs and rowsatoegy tést handies hawing dtesiisite with alront ofte’d,
and this step is synchronized with the test transferring step of the
third row ofg devi cessdekets eximprisily : appar at us

4 at teast one receiving tray with a plurality of receiving sites for
5 receiving devices, said receiving sites arranged into at least one
6 receiving matrix having predetermined numbers of rows and columns;
7 said columns set at a preset distances apart, said predetermined
8 number of columns corresponding to the number of test sockets in
9 : said test site, and said preset distance corresponding to the distance
10 between said test sockets;
11 a pick and place apparatus adapted to pick up a plurality of devices
12 from at least one column of said array and to place said devices onto
13 ~ a corresponding column of receiving sites in said receiving tray;
14 means for delivering a row of devices on said receiving tray into said
15 test site for testing, and transporting said tested devices away from
16 said test site after testing.

1 2 A redistribution system according to claim 1 wherein the receiving tray

2 and test site are disposed within a temperature controlled chamber.

i 3. A redistribution system according to claim 1 wherein said receiving
2 tray is movable between a receiving position and an unloading
3 position, said receiving position for receiving said devices from said

4 pick and place apparatus, said unloading position for pick up of



5 34. This synchronized loading is continued until devices in the first

mat ri x 3 npl etely tested. Then the first tray is noved

back to t”"l"lmlﬂlmmmm ng position while the second tray is noved to the
unt oadi ng *positton* s * for the synchronized testing and unl oading of the
devices in its first matrix. Wiile testing is being perforned on the

devices of the first matrix in the 10 sedénd tray, the enpty matrix in
Lhe 1L1SC LT8Y 15 DelBRohe B hatk ok etvering:apl BN el i
For re- 1 badi g, The PIedted Ml HESSrREIST bnbefund ind, BRafiie, bk rom, eaic
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matri ces has been unl oaded, testing resunes in the first matrices.
This alternativg andp redistribiti h? ecmrgq it} A Grher8inP img't
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f or t_he devi ces. _ WS an VI ew oI ano
embodi ment  agcor di ngghg dyiinioading position.

1 5. A redistribution system according to claim 1 wherein a plurality of

2 receiving trays are provided.

1 6. A redistribution system according to claim 5 wherein said receiving

2 . trays are arranged and movable in a cyclic array, each tray having a
3 receiving and an unloading position within said cyclic array, said
4 receiving position for receiving said devices from said pick and place
5 apparatus, said unloading position for pick up of said device by said
6 - means for delivering; said redistribution system further provided with
7 means for transferring said receiving trays from, said receiving
8 position to said unloading position.

1 7. A redistribution system according to claim 1 wherein said array of
2 columns and rows are disposed in a lead frame from a trim and form
3 machine.

1 8. A redistribution system according to claim 1 wherein said receiving
2 tray is provided with a cover for preventing dislocation of said devices

3 during transfer.



present Tnvention—The test site 56, tenperature control chanber 58, the

pi ck I r 60 and 62 and shuttles 64 and 66 are simlar to
t he ones Ijlm uﬂﬂ@auﬂlﬂﬁ' gure 1. An input arm (not shown) is used to
transfer * the lead frame to the receiving sites on the

trays as illustrated by the double- 25 sided arrow. In this enbodinent,
addi tional trays 68 are provided which 13
9 nove in a continuous cyclic array as shown by the one-sided arrows.

Thi's ar r @genPFredistibatsn Ssystum uuoRAding tof BRI WWﬁ?ﬂalﬁ NGaid €dver is
handl er and the tenperature control chanber, and al l ow an 1 ncreased

soak time dug to theslidably dtie8ed 4y Cs8id i /dReiv e' ¢ 0
the trays in Figure 4 areya | so 5 shown to be arg téio*crl Féh{p % hé(l)é/}vs

the trays ingthe prestdrethi@dH dB8WCER IndiEbe lnserteoe&aﬁn?&\g:l r retaining
devices of different sizes alﬁdclH shapes. éye | gure o(s?hown anot her
enbodi nent of the tray which includes a slidable cover 74 for smaller
devi ces 76 whi cAOar e Aomethod fordiedistritautiomnofdevicesidrom an array of columns and

2 rows to a test handler with a test site with plurality of test sockets
3 comprising :

4 a) transferring one column of devices from said array to a
5 corresponding column in a receiving tray;

6 b)  transferring a second column of devices from said array to a
7 : corresponding second column in said receiving tray, said
8 second column being éeparated from said first column by a
9 distance equal to the distance between said test sockets;

10 c) repeating step (b) to form a matrix of devices in said receiving
11 tray having a number of columns equal the number of test
12 sockets in said test site; and

13 d) delivering the first row of devices of said matrix to said test site
14 for testing

15 e) transporting the first row of devices away from the test site

16 f) repeating steps (d) and (e) until all rows in said matrix have

17 been tested.



trays ar ﬂmﬁ{ileld""ﬂ;-rhe cover is attached to a spring | oaded shoul der screw

8 0 10 slots 78 wheret hrough the small devices nay be
inserted During transfer or shifting, the shoul der screw
slides the cover backmards a distance equivalent to the pitch, such
that the devices are now protected by the cover in between the slots.
The cover slides back to expose the deM ces when they are ready to be

pi cked up. 15 Wile the present invention has been described particularly
with referentes11. A methodtorredistributiohaccopdiagite alainanOtwherehy Steps (a)rtoa
test handler, it should be understood that the figures are for

il Tustrationzonly andcydreulepentsd teefonmkadditional mafridesbéfore etepar(d)he (f) are
invention. In addition it is clear that the nethod and appar at us of
the present gnventiopeffosmetli | ity in many applications where 20 automatic
transferring is required. It is contenplated that many changes and
modi fi cations may be nade by one of ordinary skill in the art w thout
departing frbm tfﬁe s meﬁhtaigfﬁrtrﬁélsta'thuﬁenaccomg to elaimoh! whereinbatdeashose
nodi fications include the nunber of trays and matrices in each tray, and

t he seqiuences additionah trayds preyidedyr anghsteéps (@ do (6) avetrepeatest bnlshidg

3 additional tray before steps (d) to (f) are performed.

1 13. A method for redistribution according to claim 12 wherein said trays

2 are movable between a receiving position and an unloading position,
3 said receiving position for receiving said devices from said pick and
4 : place apparatus, said unloading position for pick up of said device by
5 - said means for delivering, said method further comprising the step of
6 moving said tray from said receiving position to said unloading
7 position before steps (d} to (f) are performed.

1 14 A method for redistribution of devices from an array of columns and

2 rows to a test handler with a test site with plurality of test sockets
3 compfising :

4 a) transferring a plurality of columns of devices from said array to
5 a corresponding plurality of columns in a receiving tray;

6 b) transferring a second plurality of columns of devices from said
7 array to a corresponding second plurality of columns in said
8 receiving tray, each of said columns in said receiving tray being
9 separated from neighboring columns by a distance equal to the

10 distance between said test sockets;



25 appafatus may al so be used as equi val ents instead of nunerous separate

10 traysmrlmaﬂlm llme drawi ngs shown. Al though the systemis

descri be 3 a tenperature controlled environnent, with the
tray havi ng thé aBilfty*to withstand heat, it is clear that thIS i nvention
may be practiced under numerous ot her enV|ronnentaI conditions and the

tray mag:lefrom sui tabl e materials.. . 15 CLAI M5 1 1 A
redistribution systegyfor (ianslelieh) ISYRTS Raffk Fbvides?lh gar\iaa?’ec%tlving
12 tray having a number of columns equal the number of test
13 sockets in said test site; and
14 d) delivering the first row of devices of said matrix to said test site
15 for testing
16 e) transporting the first row of devices away from the test site
17 f) repeating steps (d) and (e) until all rows in said matrix have
18 been tested.

1 15. A method for redistribution according to claim 14 wherein steps (a)
2 . and (c) are repeated to form additional matrices before steps (d) to (f)

3 are performed.



2 colums and rows to a test handler having a test site with a row

of ‘test 3 sockets conpri sing: 4 at | east one receiving
tray with a plurality of receiving sites for 5 recei vi ng devi ces,
said receiving sites arranged into at | east one 6 recei ving
matri x havi ng predeterm ned nunbers of rows and col ums; 7 said

colums set at a preset distances apart, sai'® predeterm ned 8
nunber of columms corresponding to the nunmber of test sockets in 9
said test site, and said preset distancABSTR&QYNding to the di stance 10

bet ween said test sockets; 11 a pick and pl ace apparatus adapted
to pick up a plurality of devices om at | east one colum of
said array and to place said devﬂE&isa'rBI(BUTl_QN SYSTEM correspondi ng
columm of receiving sites in said receiving tray; means for

del i [ f deyi i vi d

test site for ?&??waﬁ‘ﬁaﬁﬁﬁt %ﬁﬂé&%?ﬁ@ﬁ?éﬁ%ﬁgﬁ TS &xﬂpéé"saaum whighy cen
said test site ? { edi strl but| on, system according to
clai m 1 wherei nteRSEr fqﬂsr@'rqqg%gzlman array of calgmpgands rows 1o @ testhandler

wthin a tenperature contrqlle .
P ﬁavmg a test s?te with a auraﬁlty of test sockets. According to one aspect of

the invention, at least one receiving tray with a plurality of receiving sites is
provided. The receiving sites are for receiving IC devices and are arranged
into at least one receiving matrix having specific distance between the rows
and columns. The pitch or distance between the columns is ideally the same
as !he distance between the test sockets, which are normally arranged in a
linear row. Pick and place instruments are provides to dsliver columns of
devices from the array to columns of receiving sites in the receiving tray. The
number of columns to be placed in each matrix of the receiving tray is
preferably the same as the number of test sockets. As a result, a simple
linear delivering system may be used to transfer a row of devices into the test

site for testing.
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1 3. A redistribution systemaccording to claim1l wherein said receiving
2 tray i s novabl e between a receiving position and an unloading 3
position, said receiving position for receiving said devices fromsaid 4
pick and pl ace apparatus, said unloading position for pick up of

12 5 devices by said neans for delivering; said redistribution
systemfurther 6 provided with ns for transferring said
receiving tray fromsaid 7 : rece ng position to said unloading
position. 1 4. A s g 3ystem according to claim3 wherein two
receiving 2 t us dmisedy i dled, each receiving tray novable
between a receiving |3 71 unl oadi ng position. 1 5. A
redistribution systein dcgo aiml wherein a plurality of 2
receiving trays are pr d
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1 6.

having a 3
array, said 4
said pick and place 5

up of said device by said 6
redi stribution systemfurther provided with 7
transferring said receiving trays from said recei
to said unloading position. 1 7. A redistribut
claim1 wherein said array of 2 columms 4
lead frame froma trimand form 3 machi ne
redi stribution systemaccording to claim1 wherein

during transfer.
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A redistribution systemaccording to claim5 wherein said receiving
2 trays are arranged and novable in a cyclic array,

each tray

recei ving and an unl oading position within said cyclic
receiving position for receiving said devices from
apparatus, said unloading position for pick
ns for delj§&grifg—Jsai

ai d

3 A

s B réceiving
Hllilon of said devices 3

FIG.2




13 1 9. A redistribution systemaccording to claim8 wherein said

cover is 2 slidably attached to said receiving tray, and
conprises slots 3 wher et hrough devices may be inserted or
renmoved. 1 10. A nethod for redistribution of devices froman array
of colums and 2 rows to a test handler with a test site with
plurality of test sockets 3 conpri si ng: 4 a)
transferring one columm of devices from said array to a 5
corresponding colum in a receiving tray, 6 b) transferring a
second col um of devices fromsaid array:ﬂ%561 7

correspondi ng second colum in said receiving tray, said 8

second col um being separated fromsaid first colum by a 9

di stance equal to the distance between said test sockets; 10 c)
repeating step (b) tofe trix of devices in gapd receiving 11

tray having a nunber ¢f irm§ equal the nunber of |t} 1P

sockets in said test §it rld 36
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‘1 3 | d) delivering the first row of devices of said matrix to said

test site 1 4 for testing 15 e) transporting the
first row of devices away fromthe test site 1 6 f) repeati ng
steps (d) and (e) until all rows in said matrix have 17 been
t est ed. 14 1 11. A
nmet hod for redistribution according to I m10 wherein steps (a) to 2
(c) are repeated to formadditional matrices before steps (d) to (f) are

3 per f or med. 1 12. A nmethod for redistribution according to
claim1l wherein at |east e 2 additional tray is provided, and
steps (a) to (c) are repea on d 3 additional tray before
steps (d) to (f) are perff Ir 3. A nethod for redistribution

according to claim12 wjer
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Topide are novabl e between a receiving position and an unl oadi ng
posi tion, 3 said receiving position for receiving said devices
fromsaid pick and 4 pl ace apparatus, said unloading position for
pi ck up of said device by 5 said neans for delivering, said
met hod further conprising the step of 6 noving said tray from
said receiving position to said unloadi ng 7 position before steps
(d) to (f) are performed. 1 14. A nethod for redistribution of devices
froman array of colums and 2 rows to a test handler with a test
site with plurality of test sockets 3 conpri si ng: 4 a)
transferring a plurality of columms of devices fromsaid array to 5
a corresponding plurality of colums in a receiving tray; 6 b)
transferring a second plurality of colum devices fromsaid 7
array to a corresponding second plurality of" colums in said 8
receiving tray, each of said colunns in sald receiving tray being 9
separated from pewsghboring col un y ; a
di stance betweefi $&i df . tps$t socket
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15 11 c)' repeating step (b) to forma matrix of devices inﬁwqrégefwvﬁg

ay having a nunber of colums equal t er of test

12 tr e n
13AUSTRALIAN PATENEIQFEIGH said test site; and 14 Appgjg?:onlg& i vering

Q) —h = —h —h —+

REARGHEREPORT of devices of said matrix to said test sitaSG

017-3

KoxIASt | NEex - 6F THE ABSTRACT (CB:E@EI%E&%P&&QS fiBe first shbecy OW Of devi ces away

romthe test site 17

or
c)
re

OWS 3 I L Stufl ﬂg&&:ixﬂﬁahﬂé’ @Zf_a’giﬁ redistribution ability whiRE @fh @ ePBevicedlarrabBed inAn BRA6Td

RS bid ?&w et ﬁﬂ{‘ﬁlgg'ahc&qn% DreltlsRl POL AN EILER FhEPRHKRD. Acdording to one a%[éét of
L S%'énﬁgx? | G5kt bR G134, B4 it PR e SF feevalisd S BRwvidd. T1R rbdedvingSites are
&F {ece?\'/’lﬁ'éé devices and are arranged into at least one receiving matrix (28) having specific distance between the
rows and columns. The pitch or distance between the columns is ideally the same as the distance between the test
sockets, which are normally arranged in a linear row. Pick and place instruments are provided to deliver columns of
devices from the array to columns of receiving sites in the receiving tray. The number of columns to be placed in
each matrix of the receiving tray is preferably the same as the number of test sockets. As a result, a simple linear
delivering system may be used to transfer a row of devices into the test site for testing.
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