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, JeWAHTS | & "6"T4#>0@.r 1 UNI VERSAL DOCKI NG SYSTEM (1) Field of the

i nvention. 08/05/2003 The invention relates to the field ofpsgesixponduct or
processing, and nore specifically to docking and undocki ng of an el ectronic
test head with a devi.ce handler. (2) Description of the Prior Art. In the
automatic testing of[Mhteﬁggted circuits (1C and other electronic devices,

speci al device ﬁ%ﬁ“ﬂ been used which place the device to be tested
in position. Th@@@“& testing itself is f provided By-a | arge and
sophi sti cat ed aut omaike=t esting systemthat includes | ‘head. The test
head is required to connect to and dock with the dev/rllngmﬂlm I n such
testing systens, the test head is usually very heavy. Th ' for this

heaviness is that the test head uses high-speed el ectrofi®"*®ining signals.
The electronic test circuits nust thkrefore be located as close as possible

to the device under test. i<N ead has been
Ub{gﬁéﬁﬁvﬂlh%ec?wfﬁl? RSt

08/ 05/ 2003 2 densely packa ectronic circuits in order to achieve
t he high speed testing of the state of the art devices. The state of the
art left much to be desired in providing a mani pul ator or positioner to
easily nove the heavy test head accurately in position with respect to the
devi ce handl er nechanism The user has had to nove the heavy device handl er
or the heavy positioner itself in order to provide alignnent. Wen the test
head i s accurlat elBiglf pfsithodnfiartiaspect to the device handler, the test
head and the device
The invention relates to the field of

semiconductor processing, and more specifically to
docking and undocking of an electronic test head with

a device handler.

(2) Description of the Prior Art.

In the automatic testing of integrated circuits
(IC) and other electronic devices, special device
handlers have been used which place the device to be
tested in position. The electronic testing itself is

( } p;ovided by a large and sophisticated automatic

testing system that includes a test head. The test
head is required to connect to and dock with the
device handler. In such testing systems, the test head
is usually very heavy. The reason for this heaviness
is that the test head uses high-speed electronic
timing signals. The electronic test circuits must

therefore be located as close as possible to the

device under test. Accordingly, the test head has been
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handl er are said to be aligned. Wen the test head and the device handl er

« are aligned, the fragile test head and the device handl er el%¢ppi208p
connections can be brought together (that is docked) enabling the transfer
of test signals between the test head and the device handler. Prior to
docking, the test head and the device handl er electrical connections nust
be precisely aligned to avoid damaging the electrical connectors. t
08/05/2003 3 In a typical electrical test environment, the test head is
manual | y gui ded to connect delicate electrical pins to the contacting plate
of the device handler w thout alignnment guides after which the test head is
| ocked or kept |evel by neans of a device manipulator. This often presents
probl enms during production testing. For instance, the test head can drop in
position and | oose the electrical connections with the device handler. O

the device hand]ar ;’dﬁlﬁat Or%?i‘{sd' G d LA tanto el €Cty %{P."@&C“ ons

€
with the device tes even causing danmage to the electrica
equi pnent. US.5, 940, 943 @gﬁlt et l%% hows sitioner that facilitates
docki ng and AN g o RS GRE TR CThedIF WitT e Hourte Fandl or . US
5,149,029 (Smth) discloses a systemfor positioning an electronic test
head with r &§8&e%0 an el ectronic device handl er. * 08/d5/2003 S 4 US
5,450,766 (Holt) shows a test head mani pul ator for positioning a test head
Wi th respect to a device handler. US 5,608,334 (Holt) shows a device
testing y system US 4,527,942 (Smith) shows an el ectronic test
The state of the art left much to be desired in

providing a manipulator or positioner to easily move

the heavy test head accurately in position with

respect to the device handler mechanism. The user has

had to move the heavy device handler or the heavy

positioner itself in order to provide alignment. When

the test head is accurately in position with respect

to the device handler, the test head and the device

handler are said to be aligned. When the test head and

the device handler are aligned, the fragile test head

and the device handler electrical connections can be

brought together (that is docked) enabling the

transfer of test signals between the test head and the

device handler. Prior to docking, the test head and

the device handler electrical connections must be

precisely aligned to avoid damaging the electrical

connectors.



head positioner for test systenms. US 4,588,346 (Smith) shows a nethod for
positioning an el ectronic test head. SUMVARY OF THE | NVENTI GbV/dBieoqd esent

i nvention addresses the problenms of quickly and reliably positioning and

i nterl ocking a device handler head with respect to a device tester head.
The primary objective of the present invention is to provide an apparatus
for establishing quick and F oa/ 05/ Z00Cs 5 reliable connections between

t he sem conductor device handl er and the sem conductor device tester.

Anot her objective of the present invention is to reduce the negative effect
on device yield caused by unreliable device handler to device tester
connection. Yet another objective of the present invention is to reduce the
need for device re-testing due to unreliable testing results caused by
unrel i abl e device handler to device tester connections (re-screen downtines

Yet another obfgChi ¥§pkaline1REe$eRE1I RLRR! @R i HtedugR the downti e
requi red for changi ng eéqui pnent set-up within the sem conductor testing and

nanufacturi??gﬁgx%r8ng§n&gnu§§5¥agggg%h %QJ%%&%%%tOE%hHExﬂkﬁse“t i nventi on

is to facil € required equrpnment conversions bétween different
device testi et-up confiqurations; ,such that the t head can be docked
Secur ol y 10 LRE ARG PRePRARALEr COR BPPIar g e bras s OF & G0 559003

90- degree, or 180-deﬁree osi.tions; such that the device testhead can be

docked secuP@P§led vREDAEG diARREPEr JuddEst REteS HHERsite W&ol e-site or

three head is locked or kept level by means of a device

(W manipulator. This often presents problems during
production testing. For instance, the test head can
drop in position and loose the electrical connections
with the device handler. Or the device handler
vibrates causing intermittent electrical connections
with the device test head or even causing damage to

the electrical equipment.

US 5,440,943 (Holt et al) shows a positioner that
facilitates docking and undocking of an electronic

test head with a device handler.

US 5,149,029 (Smith) discloses a system for
positioning an electronic test head with respect to an

electronic device handler.



site contacts; and such that the device testhead can be docked securely to
thé device handler on a multiplicity of different thickness®8/®¥ 2Phd

el ectroni c contactors. The present invention teaches a system for
positioning an electronic test head with respect to an el ectronic device
handl er. This system conprises two interface plates and an arrangenent of
mounti ng brackets to connect the interface plates to the device handler and
the device tester respectively. The present invention addresses the probl em
of quickly and reliably positioning a device handler plate with respect to
a device test plate. The device handler plate is used in noving the

sem conduct or devi ce between positions, the device tester plate is used
when testing the sem conductor device. Thg present invention relieves

probl ens of questionable yield fallout, excessive dowtinme for re-testing
and equi prent set U8p 3 - 450k 7 668/(6i9120 03 hpwBRIGER: eSESORIART e 1o LB IDRAW NGS
Fig. 1 shows device handler 1, the UDS handler plate 2, the UDS test head
pl ate 3, thefdevipositésningad 4gesandetlde wdéehi cespraltertcora tdestiere 5. Fig. 2
shows the UDS handler plate 2. Fig. 3 shows the prober plate 51; this plate
i s not shownhiafdfeg.. 1. Fig. 4 shows the head plate 61 with nounting taps
62 and alignnment holes 63; this plate is not showmmn in Fig. 1. Fig. 5 shows
the test head plate 70 with UDS alignnent cam 71 and UDS al i gnment pin 72.
Four UDS alignnment cans 71 and four UDS alignnment pins are nounted on the

test head plate 7Q4 gn%bsog%4sqhoq%§ g%%gshgg@E%g@%e@g@gﬁ&&nmbers in Fig
5' 14 14

(j system.

US 4,527,942 (Smith) shows an electronic test

head positioner for test systems.

US 4,588,346 (Smith) shows a method for

positioning an electronic test head.

SUMMARY OF THE INVENTION

The present invention addresses the problems of
quickly and reliably positioning and interlocking a
device handler head with respect to a device tester

head.

The primary objective of the present invention is

to provide an apparatus for establishing quick and
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F 08/ 05/2003 8 Fig. 6 shows one corner of the testhead plate with one UDS
cam 71 and one alignment pin 72. DETAI LED DESCRI PTI ON OF THg RBIEEISRED
EMBODI MENT. It nust be pointed out that, for clearness of overview of Fig.
1, the followng two units of the tester 5 are not shown in Fig. 1. the
prober plate 51 (see Fig. 3) that is attached to top of the device prober 5
and the conplete head plate 61 (see Fig. 4) that interfaces (for alignnent
pur poses) between the device prober 5 and the device prober plate 51. These
two units will be highlighted in subsequent figures. Referring now
specifically to Fig. I, shown in Fig.1 is the relative positioning of the
device handler 1, the device tester 5, the device test head 4, and the two
UDS plates, that is the UDS handler platse 2 and the UDS test head plate 3.
The UDS handler plate 2 together with the UDS test head plate 3 forma
mechani cal sysildablki chnaecgionschrteees ahe diegdeomebioson deviespect to
each other by neans of four pairs of interlocking nechanica

sub- assenbl i aandlekr @8H0EHh20GEMI cOneludbS rhatedliere eatter2 is attached to the
device handler 1 or to the device prober 5 (the function is equivalent to
the test handler function), the UDS test head plate 3 is attached to the
device test head 4. The UDS handler plate 2 with its subassenbly plus the

S test head pl apaod ntirt brljlet c34RATTRRLY imrlhg dainalcsal; Dacki ng
System (UDS). The UDS serves as the mechani'sm for allgnlng, connecting and

g scommect | el ¥ AR LA WL byl B GG A B Lhese Lo

systens are C

(i) unreliable device handler to device tester connection.

Yet another objective of the present invention is
to reduce the need for device re-testing due to
unreliable testing results caused by unreliable device
handler to device tester connections (re-screen

downtimes) .

Yet another objective of the present invention is
to reduce the downtime required for changing equipment
set-up within the semiconductor testing and

manufacturing environments.

Yet another objective of the present invention is
to facilitate the required equipment conversions
between different device testing set-up
configurations; such that the testhead can be docked

securely to the device handler on either 0O-degree,



Fig.2 shows the UDS handler plate 20 in nore detail. In a typica
application, the UDS handler plate 20 is an 8 mm thick al uggmpsmedate that
is 876 x 876 mMm in size. The dinmensions for this plate are however not
limted to the typical dinmensions indicated, the present invention is not
limted to these di mensions. The center 21 of the UDS handler plate 20 is
cut out so as not to interfere wwth any electrical or nmechanical conponents
ofthe test head. On each of the four corners 22 of the UDS handl er plate
20 are nounted an alignnment socket 31 and a cam f 08/05/2003 10 ,
bearing 32. The UDS handl er plate 20 is nounted agai nst the device handl er
usi ng extension brackets which are attached to the sides and the bottom
base plate of the device handler. Threads are tapped into the handl er plate
for screws to fasten the brackets. Fig.2 al so shows details of the

al i gnnent so et 31 and th bearin The al | nt cket 31 is,
during the aﬁlgﬁﬁgﬁFGOfofhgs@ ggﬁéﬁﬁlggsﬁﬁéf 53 Fﬁ%}lga Rﬁaﬁﬁ t he UDS test
plate 3 (Fig. 1), brou into contact with and gui des an allgnnent pi n.
Thi s action PE¥REFOKES ﬁ@aQDSaﬁaﬁ&l@PCﬁP&tée?UFP . D) the AR 1G6E rect
position with respect to the UDS test head plate 3 (Fig. 1). Fig.2 also
shows t he UDBahdaglreonpleatde20 suingh eadjigst melombdleots idiei das thregmd si de

adj ustment | ocations 42. For conversions of the tester where testing is

required on sate thataztesentnal ssichethsutcthas deedard tars thidardd caint e t est i ng,
the sl ot guides 41 are used in conjunction with a suspend screM/(not shown)

attached to phegdexieee skandlealy ot @nshidktrilche ndRA1Randera plate 2 into the
second or third test
multiplicity of different thicknesses of the

electronic contactors.

The present invention teaches a system for
positioning an electronic test head with respect to an
electronic device handler. This system comprises two
interface plates and an arrangement of mounting
brackets to connect the interface plates to the device

: ) handler and the device tester respectively. The
present invention addresses the problem of quickly and
reliably positioning a device handler plate with
respect to a device test plate. The device handler
plate is used in moving the semiconductor device
between positions, the device tester plate is used
when testing the semiconductor device. The present
invention relieves problems of questionable yield
fallout, excessive downtime for re-testing and

equipment set-up.



08/ 05/ 2003 11 position. The site adjustnents 42 have the sanme function in
adj usting the UDS handler plate 2 (Fig. 1) to positions otheg 6&%Bo§he
central test position with respect to the test head 4 (Fig. ff. i'g. 3 shows
the prober plate 51 that has the sane function as the UDS handler plate 2.
However, the thickness of the prober plate 51 is typically 12 mm, this to
conpensate for the anount of materials which has to be renoved so as not to
interfere with mechanical or electrical conponents of the test head 4 (Fig.
1). The prober plate 51 is nounted on the head plate of the overhead device
prober or tester 5. Fig.4 shows the conplete head plate 61 with nounting
taps 62 and alignnent holes 63. These positioners are used for positioning
the prober plate 61 with respect to theﬁprober equi pnent 5 when attaching
the prober plate 61 to this equipnment. Fig.5 shows the test head plate 70,
this assenbly has three main bar nmenbers which are mounted in a U

081 051 2003 15 Shape ‘st HICAR SLSARRLIEA Tt TRIIES he test head using
brackets. Fig.6 shows a perspective view of one of the corners of the test
plate 70. Shown in detail is the UDS alignment cam 71 with the UDS
alignment pin 72. f During alignnment of the device handler 1 (Fig. 1) with
the test head 4 (Fig. 1) ,shdws BT ivendiaardigatle XHFiGPS Marndlag sual |y
brought into cl ose physical contact with the UDS test head plate 3. The

al i gnment pi platd 2,padid iWRddst |lHawl widtd s alligrienicesackst 31. The
UDS alignment cam 71 is then manually rotated while final alignnent of the
UDS al i gnnenth i 47,2 aMd e Hdh @) il G in S0 deett Xl d s pbserved and assured.
During the alignment of UDS alignnent pin 72 with the UDS al i gnnment socket
31, the UDS alignment cam 71 starts to touch or engage the UDS al i gnnment
cam

Fig. 2 shows the UDS handler plate 2.

Fig. 3 shows the prober plate 51; this plate is

not shown in Fig. 1.

Fig. 4 shows the head plate 61 with mounting taps
62 and alignment holes 63; this plate is not

} shown in Fig. 1.

o—

Fig. 5 shows the test head plate 70 with UDS
alignment cam 71 and UDS alignment pin 72. Four
UDS alignment cams 71 and four UDS alignment pins
are mounted on the test head plate 70, only one

set has been highlighted with numbers in Fig. 5.



bearing 32. Once that contact has been established and the diagonal cut of
the UDS alignnment cam 71 touches the UDS alignnent cam bearigago82o08he cam
71 can be further nmanually rotated. This final rotation forces the
alignment pin into the alignment socket; the 08/ 05/2003 13 rotation of
the camis supported by the rotation of the cam bearings. After the
alignnment pinis firmy seated in the alignnent socket, the alignnent cam
is locked in place. The UDS handler plate 2 (Fig. 1) is now securely | ocked
into place with respect to the UDS test head plate 3. The contact between
the handler and the tester is furthernore assured and firmdue to the
firmess of the UDS constructs. Basic geonetry teaches that three points
fixed in space define a plane. It is therefore apparent that, in order to
acconplish the alignnent of one plane wth another, such as the UDS handl er
plate 2 wth the UDS test head plate 3, three points of suspension suffice
For each of these i f SEHS S QUIIRE (F (HE doreidiRa o e poi nt
docking plates, this as opposed to the for point docking system as
hi ghl i ghted in Fi gs-th cqed UDSieae tlhengdDSmisardl idnysngt 130 2hd t he UDS
test head plate 70 are detailed. Figs. 7 and 8 highlight the concept of the
t hree poi nt docki ng system 08/ 05/ 2003 14 Referring specifically to Fig.
7, the three points 2, 3, and 4 formthe basic or typically used docking
poi nts. These thr @ TRUILEDS DESCRIGE I¢oC KiFfn @ HIO PREFHRRED ¢iMEdDdemNEeS,
90- degrees and 180-degrees docking rotation. Point 1 within Fig. 7 allows
for an alternate docking point and can be used in conbination with a
selection or two points fromthe three point set 2, 3, and 4. This
sel ection is conpligt gl eq REH: SEHEN Bt i Qi L Sependent while
it !
overview of Fig. 1, the following two units of the
tester 5 are not shown in Fig. 1: the prober plate 51
(see Fig. 3) that is attached to top of the device
prober 5 and the complete head plate 61 (see Fig. 4)
that interfaces (for alignment purposes) between the
device prober 5 and the device prober plate 51. These
two units will be highlighted in subsequent figures.
()
Referring now specifically to Fig.1l, shown in
Fig.l is the relative positioning of the device
handler 1, the device tester 5, the device test head
4, and the two UDS plates, that is the UDS handler
plate 2 and the UDS test head plate 3. The UDS handler
plate 2 together with the UDS test head plate 3 form a
mechanical system which aligns, connects and
disconnects with respect to each other by means of

four pairs of interlocking mechanical sub-assemblies.



proyi des an additional degree of freedomin the use of the UDS docking

< systemof the present invention. Referring specifically to Figyoﬁ,oéye

t hree poi nt docki ng configuration shown herein by points 1, ?, aﬁ&

provi des | ess freedomin the possible docking configurations since this
configuration [imts the docking to one configuration. This [imtation is
however not to be considered a drawback or limtation of the present

i nvention since there are conditions of device testing where this
configuration, by means of its very sinplicity, can be a configuration of
choi ce nost notably where considerations of high device 08/ 05/2003 15

t hr oughput, speed of test set up, etc. are of inportance. Although the
present invention is illustrated and descrigbed herein as enbodied in a
handl er to tester interface which conprises two interface plates and
interface positionéngpsubsidiuat Wieke i2t ikSabeyered hed egf NRviidet ended to be
limted to the details as presented. Rather, various nodifications my be

made in the detghbhg&1d thidy the t3eoRRvaRd Hapger 0f eid vl nofi st he cl ai ns
and wi thout departing fromthe spirit of the invention. a 08/ 05/2003 16

CLAIMS 1. In coghihpali &k Wd herd k@Sl RAndyskemAoridMSt ivhe @IpgCiEgRi C
devi ces having an el ectroni c device handler and a substantially heavier

el ectronic teSthQ§?g%i£'t?@ said aeclt%%reapits dryi g&vnandl &l R sygtem for

positioning said electronic test head for docking and undocking with said

el ectroni c devi h I r i o |.C [ t.ach id system
bet ween sai d de@iﬁ%eﬁlﬁ%nﬁ%ﬁﬂz}ﬁcﬁﬁs&l&eﬁt gg?hhggﬁ,%ﬁa&g%ﬁ;éﬁt%ggd té?ect ronic
devices to said ste sai ystem conpri sing., a devi.ce handler plate; a
devi ce tester hgg% %?a er;lea‘aqdipglr‘i’lsr%éan{51 davi cégsf%?b% S|eg“\1r/1h|’lr¥g {,Ioérimd tg‘gvi ce

handl er plate with sai vice tester h | ate; rising. (i) three

al i gnnent sock2©glﬁ%ﬂﬁg%§ﬁ5ﬁu§ﬁ y&i&ﬁczaﬁggd?tﬁépﬁ§§q§65¥ sdthFés

al i gnnent sockets havjn n openi ng, said opening having an axi.s being

per pendi cul ar tﬂeﬁhﬁThﬂg;§]: i d choﬁaﬁgF%RgFﬁ?é:élééﬁq?eFﬁﬁég al i gnment
sockets further conprising cambhearings laterally protruding fromsaid
three al i gnment t88ck®? sSYT59Mms fildd &Pgﬁhnﬁﬂ?ychm%eﬁ%ﬂﬁbe&”o 1gaild devi ce
tester head plate, said three alignnment cans havi ng neans of rotation,
further having §M®pfngvei et emsaiadesthpi ﬁ@V’s‘F%Ie%aIUgl%raiadldaltih@nrrent cans
aligning with and fitting into said opening of said alignnment sockets (iii)
said alignnent 96¢keestewisiy nounted in a first pattern on the surface of
said device handler plate (iv) said alignment cans being nounted on the
surface of said tester head plate in a second pattern, said first pattern
being aligned with said second pattern, furthernore said alignnment sockets
and said alignnent cBhs.4 adiowy ¢hehUdShkandley nglatied Pdnem mofresai d handl er
plate with said tester plate ~1 (v) neans for providing a rotating notion
to said three afi¢gabentlcand yricedebypréhgabion, stie Wdmhseaiemngs of said
three alignnment sockets with said sloping sides of said alignnent cans,
tﬁbreby convertphgtsal@ rotaat iShgunothdnkodlwmichm hylee ealtihgiment 8Zans i nto a
| i near notion of said alignment sockets; and interlocking devices for

i nterl ocki ng sakdsdewitce iandlzer. phat dimehbices dfdesitdrs headephate.

however not limited to the typical dimensions
indicated, the present invention is not limited to
these dimensions. The center 21 of the UDS handler
plate 20 is cut out so as not to interfere with any
electrical or mechanical components of the test head.

On each of the four corners 22 of the UDS handler

plate 20 are mounted an alignment socket 31 and a cam



2.-The test systemof claim1l wherein said device handler plate is of
square or rectangul ar construction having a | arge cut-out abgg&”@gophysica
accesss to said device tester plate. 08/ 05/ 2003 17 3. The test system of
claim 1l wherein the alignnent devices for alignnment devices for aligning
said device handler plate with said device tester head plate conprises
three alignnent sockets nmounted on said device handler plate and three

al i gnment sockets mounted on said device handl er plate and three alignnent
pi ns nounted on said device tester head plate where said alignnent pins
align with fit into said alignnment sockets, said alignnment sockets are
nmounted in a first pattern on the surface of said device handler plate
whi | e said alignnment pins are nounted on,the surface of said tester head
plate in a second pattern, whereby furthernore said alignnment sockets and
said alignment peasinge3facrig vpachaother dusteage@ligmemnitedf sai d handl er
plate with said tester plate. 4. The test systemof claimL where the

i nterlocking deyhgessf ofnd MarilRCkiapa1sai dsdeyi &2 hadidl Lo Rlcaddegswi th sai d
device tester head plate conprises three cam bearings nounted on said

devi ce handler phatg apd JdvLe,Rl @Bt €385 ARMNERL Kt 137 hadevi ce tester
head pl ate where said cam bearings align wwth and interact with said

al ignment cam gsahd.Cam PRATANGS PG 1 ERUNERHLHs Bafd SipRAL LigkB on the
surface of said device handler plate while said alignnment cans are nounted

on the surface of  Saltyfestyplal &dpn s%r%&ﬁ.of.]g ?é‘é%%ﬁ Np MR gal d second
pattern aligns wth sard fTirst pattern, ile furthernore said cam bearings
and a sl oping edge of said alignnent cans are in contact with each other
during interlocking of said handler plate with said tester plate, laid
al i gnnment cans being_al | to.rot ate, agains i d_cam bearin hus
urgi ng said device h%h%rgrgﬁﬁ%u%?%ﬂﬁmﬁg aggfdo%egﬁ%ra#&QﬂTﬁﬂ afggi % The test
system of cl ai where the alignnment .devjices for alignin ai.d device
handl er pl ate ZBi W‘%ht%%i AR “ﬁegg'p}rg?ea oFPFTS ss?cgiﬁ 5ﬁ'l gfirrent
sockets and four_alignnent pins where said alignnent pins aljign.with acid
fit into said aPFﬁﬁﬂgth%d%¥%ﬂ¥ﬁeQEﬂ9f §$FgHR§nga% et P& ﬁgqﬁBGnted in a
first pattern on the surface of said_handlLer plate mggle ai d al i gnment
pins are arrangéd Bht§a7%9§ﬂ¥?éﬁﬁﬁbfl§§ﬁd3té§f%r headPfite 48 second
pattern whereby said first pattern aligns with said second pattern whereby
furthermore sai BOPbAFt a¥ighmEit Kodest $PaAdgaPert RAN al Thdr@Ftiffns are
faci ng each other during alignnment of said handler plate with said tester
head plate. 6. PReif&sRs syke diRofhagiddiem plakere {hedi ntlerirodkieng devi ces
for interlocking said device handler plate with said device tester plate
conprises four canrbebrpPeystwuntidd gespart toOBreSIPHOF SIS he¢edi ce handl er
pl ate and four alignnent cans nounted on said device tester head plate
where said cam béatengs(Biggnilwith and interact with said alignment cans,
said cam bearings being arranged in a first pattern on the surface of said
apdl er plate while said alignnent cans are arranged on said surface of
said tester head plate in a second pattern that aligns with said first
pattern, while furthBigo2 eakst iean hear UDgshandl er shlopien@ Cesgehof sai d
alignment cans are in contact with each other during interlocking of said
handl er pl ate watihuseméent estetr quliates, 43abfddabiganediucamsntbei ng rotated by
manual force and being allowed to rotate agai nst said cam bearings thus
urging said handbeatpbas e42 ovedrd coaivé ris@sher opl €. telstdm whFki nation with
a testing systemfor testing electronic devices having an el ectroni c device
handl er and a substanyi 84| YelBREdELorC@ELr BRAE 4 eSénthend diha) sakd
el ectroni c device handler, a systemfor positioning said electronic test
head for docki ng;and.-yRgogking M t r3aidsek R r ONd Cs dViGza Jagndher, wherein
mechani cal inter?aces attach said systemto Said device handler and to said
test head and giLagh.gad eleatianis deyhcessi9, s sl epo.said system
conprising: a handl er “plate I'ng-a |arge cut Btk |'oWi ng 'physi cal access
to said tester having four corners; faur  alignmenpt sockets, one_alignnent
socket mounted P Oﬁﬁghaibtfa%ha‘?c{j Hoo e SENEFS Ig?rqgg‘?ﬁ %aterSZ?f& gp@; four cam
beari ngs, one cam bearing mounted in each of said four corners of said
handl er pl ate aH8Si ReBfighmiAtanid AL §hsI PERFRGLOS Ikt tegtt est head
plate with four corners, which align with said four corners of said handler
pl ate; four alignment cans, one alignnent cam nounted in each of the four
corners of said test head plate and in alignnent with said alignnment cans.
8. In conbination with a testing systemfor testing el ectronic devices
havi ng an el ectroni c device handl er and a substantially heavier electronic
test head than said el ectronic device handler, a systemfor positioning
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positioners are used for positioning the prober plate

61 with respect to the prober equipment 5 when

attaching the prober plate 61 to this equipment.

Fig.5 shows the test head plate 70, this assembly

has three main bar members which are mounted in a U-
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Shape structure. The U-bar mounts around the test head

using brackets.

Fig.6 shows a perspective view of one of the
corners of the test plate 70. Shown in detail is the

UDS alignment cam 71 with the UDS alignment pin 72.

During alignment of the device handler 1 (Fig. 1)
with the test head 4 (Fig. 1), the UDS handler plate 2
(Fig. 1) is visually brought into close physical
contact with the UDS test head plate 3. The alignment
pin 72 is positioned in line with the alignment socket
31. The UDS alignment cam 71 is then manually rotated
while final alignment of the UDS alignment pin 72 with
(«) the alignment socket 31 is observed and assured.
During the alignment of UDS alignment pin 72 with the
UDS alignment socket 31, the UDS alignment cam 71
starts to touch or engage the UDS alignment cam
bearing 32. Once that contact has been established and
the diagonal cut of the UDS alignment cam 71 touches
the UDS alignment cam bearing 32, the cam 71 can be
further manually rotated. This final rotation forces

the alignment pin into the alignment socket; the
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The UDS handler plate 2 (Fig. 1) is now securely
locked into place with respect to the UDS test head
plate 3. The contact between the handler and the
tester is furthermore assured and firm due to the

firmness of the UDS constructs.

Basic geometry teaches that three points fixed in
space define a plane. It is therefore apparent that,
in order to accomplish the alignment of one plane with

(‘) another, such as the UDS handler plate 2 with the UDS
test head plate 3, three points of suspension suffice
for each of these two plates. This leads to the
concept of three point docking plates, this as opposed
to the for point docking system as highlighted in
Figs. 2 and 5 where the UDS handler plate 20 and the
UDS test head plate 70 are detailed. Figs. 7 and 8
highlight the concept of the three point docking

system.
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Referring specifically to Fig. 7, the three

points 2, 3, and 4 form the basic or typically used

docking points. These three points provide docking

possibility of O-degrees, 90-degrees and 180-degrees

docking rotation. Point 1 within Fig. 7 allows for an

alternate docking point and can be used in combination
(O with a selection or two points from the three point

set 2, 3, and 4. This selection is completely

equipment design and configuration dependent while it

provides an additional degree of freedom in the use of

the UDS docking system of the present invention.

Referring specifically to Fig. 8, the three point
docking configuration shown herein by points 1, 2, and

3 provides less freedom in the possible docking

AN
-’

configurations since this configuration limits the
docking to one configuration. This limitation is
however not to be considered a drawback or limitation
of the present invention since there are conditions of
device testing where this configuration, by means of
its very simplicity, can be a configuration of choice

most notably where considerations of high device
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throughput, speed of test set up, etc. are of

importance.

Although the present invention is illustrated and
described herein as embodied in a handler to tester
interface which comprises two interface plates and
interface positioning substructures, it is never-
theless not intended to be limited to the details as
presented. Rather, various modifications may be made
in the details within the scope and range of
equivalents of the claims and without departing from

the spirit of the invention.
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CLAIMS

1. In combination with a testing system for testing electronic devices having an electronic
device handler and a substantially heavier electronic test head than said electronic device
handler, a system for positioning said electronic test head for docking and undocking with
said electronic device handler, wherein mechanical interfaces attach said system between said
device handler and said test head, and attach said electronic devices to said system, said
system comprising:

a device handler plate;

a device tester head plate;

alignment devices for aligning said device handler plate with said device tester head plate;
(*} comprising;:

(i) three alignment sockets mounted on said device handler plate, said three alignment sockets
having an opening, said opening having an axis being perpendicular to a plane of said device
handler plate, said three alignment sockets further comprising cam bearings laterally
protruding from said three alignment sockets

(ii) three alignment cams mounted on said device tester head plate, said three alignment cams
having means of rotation, further having sloping sides, said sloping sides of said alignment
cams aligning with and fitting into said opening of said alignment sockets

(iii) said alignment sockets being mounted in a first pattern on the surface of said device
handler plate

(iv) said alignment cams being mounted on the surface of said tester head plate in a second
pattern, said first pattern being aligned with said second pattern, furthermore said alignment
sockets and said alignment cams facing each other during alignment of said handler plate with
said tester plate

(v) means for providing a rotating motion to said three alignment cams, thereby engaging said
cam bearings of said three alignment sockets with said sloping sides of said alignment cams,
thereby converting said rotating motion of said three alignment cams into a linear motion of
said alignment sockets; and

interlocking devices for interlocking said device handler plate with said tester head plate.

2. The test system of claim I wherein said device handler plate is of square or rectangular
construction having a farge cut-out allowing physical accesss to said device tester plate.
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h& () - } 6667pHeyirerspdlon playy with said dyiep &estey bead plate comprises three alignment sockets
mounted on said device handler plate and three alignment sockets mounted on said device
handler plate and three alignment pins mounted on said device tester head plate where said
alignment pins align with fit into said alignment sockets,said alignment sockets are mounted ina .
first pattern on the surface of said device handler plate while said alignment pins are mounted on
the surface of said tester head plate in a second pattern, whereby furthermore said alignment
sockets and said alignment pins are facing each other during alignment of said handler plate
with said tester plate.

)
4. The test system of claim | where the interlocking devices for interlocking said device handler
plate with said device tester head plate comprises three cam bearings mounted on said device
handler plate and three alignment cams mounted on said device tester head plate where said cam
bearings align with and interact with said alignment cam, said cam bearings being mounted in a
first pattern on the surface of said device handler plate while said alignment cams are mounted
on the surface of said test plate in a second pattern, whereby said second pattern aligns with said
first pattern, while furthermore said cam bearings and a sloping edge of said alignment cams are
in contact with each other during interlocking of said handler plate with said tester plate, said
alignment cams being allowed to rotate against said cam bearings thus urging said device
handler plate toward said tester head plate.

5. The test system of claim | where the alignment devices for aligning said device handler plate

p with said tester head plate comprises four alignment sockets and four alignment pins where said
alignment pins align with and fit into said alignment sockets, said alignment sockets being
mounted in a first pattern on the surface of said handler plate while said alignment pins are
arranged on said surface of said tester head plate in a second pattern whereby said first pattern
aligns with said second pattern whereby furthermore said four alignment sockets and said four
alignment pins are facing each other during alignment of said handler plate with said tester head
plate.

6. The test system of claim | where the interlocking devices for interlocking said device handler

plate with said device tester plate comprises four cam bearings mounted on said
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a handler plate having a large cutout allowing physical access to said tester having four corners;
four alignment sockets, one alignment socket mounted in each of said four corners of said
handler plate;
four cam bearings, one cam bearing mounted in each of said four corners of said handler plate
and in alignment with said alignment sockets;
a test head plate with four corners, which align with said four corners of said handler plate;
four alignment cams, one alignment cam mounted in each of the four corners of said test head
plate and in alignment with said alignment cams.
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8. In combination with a testing system for testing electronic devices having an electronic
device handler and a substantially heavier electronic test head than said electronic device
handler, a system for positioning said electronic test head for docking and undocking with said
electronic device handler, wherein mechanical interfaces attach said system to said device
handler and to said test head, and attach said electronic devices to said system, said system
comprising;

a handler plate having a large cutout allowing physical access to said tester having four corners;
a tester head plate with corners, which align with said four corners of said handler plate;

three alignment cams, one aligninent cam mounted in each of three corners of a triangle on the
surface of said tester head plate;

three cam bearings mounted on said handler plate that align with said alignment cams;

three alignment sockets, one alignment socket mounted in each of three corners of a triangle on
the surface of said device handler plate; and

three alignment pins, one alignment pin mounted in each of said three corners on said tester head
plate that align with said alignment sockets.



