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TESTING OF BGA AND OTHER CSP PACKAGES USING PROBING TECHNIQUES

BACKGROUND OF THE INVENTION

(1) Field of the Invention.

The invention relabes to the fabrication of'eemiconductor
- Integrated Circuits;_end more specifically to a method of final
testing of Ball Grid Afrey (EGA) and.Chip Scale Packaging (CSP)

Integrated Circuit chips.

(2) Description of the Prior Art. | |

A Ball Grid Arbay (BGA) ie an array.of solderable balls
piaced on a'chip carrier. The.balls-contact a printed circuit
board in an array'configubation where, after reheat, the balls
connect the'chip‘tO'thelprinted circuit boerd; BGA's are known
with 40, 50 and 66 mils. specings in":eoular and etaggered array

patterns.

In order to test e'BGA deoice, the contactor elementeiof.
theuBGA.device are inserted into a contactor plate having a
plurality of-sockets. The cqntactor'plete is coupled to a Device
Under Test (DUT) board, whlch 1s coupled to a testing machine.

- The DUT board is in essence a prlnted c1rcu1t board that

completes electrlcal connections between the BGA contactor
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elements via the contactor plate and the tester. In order to

test the BGA device, the tester sends signals to and receives

. signals from the BGA device via the. electrical conductor paths

provided by the contactor plate and the DUT board.

At present the final testing of semiconductor Integrated
Circuits is performed using Integrated Circuit Handler apparaﬁus
whereby each of the IC packages is handléd as an individual unit
and is advanced to the test socket of the DUT by either gravity
feed ‘'or by using pick and place methods.

]

Us 5,570,033 (Staab) shows a spring probe BGA contactor.

Us 5,721,496 (Farnworth et al.) discloses a method for

testing unpackaged dies.
US 5,729,896 (Dalal et al.) displays a Flip chip carrier.

us 5,574,668_(Beaty)"teaches a method for measuring BGA

devices.
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SUMMARY OF THE INVENTION

‘The present invention teaches an apparatus and method for

~ testing integrated semiconductor circuits by means of device

_strip testing using probing techniques.

Using the current practice of handling integrated circuit
packages on an individual'basis presents problems of difficulty
of handling the ever-decreasing size of the packages. Shrinking
infegrated circuit packages further aggravate the problems of
increased tooling costs and inereased lead time for test kit
modifications'due to the smaller_IC packages and to the higher
demands.posed by the more accurafe toleranees requifed for the

smaller IC packages.

The present anventlon addressee these problems by using a
new method of testing the IC packages. The need to handle IC |
packages on an individual basis is eliminated by using IC
probing techniques applied by means of a.modified probing
apparatusQ The iadividual testing of each semiconductor device

will in this manner be'replacednby Device Strip Testing which

will be performed by the'modified'brobing apparatus. The present

invention dqu"not'require new.or special tooling with the

exception of the probe'card which is unique for and'adapted to



1y

each type of IC package. The time required to handle and test

the integrated circuits will as a consequence be sharply

reduced;

A plurality of individual BGA/CSP.chips will be mounted on
a strip, this strip will be referred to as the device strip. The
device strip in turn will be mbunted on an adhesive tape
attached to a rigid platform (known as wafer ring) for héndling
of the device strip before, dﬁring and after device testing
operations. This platform wili be referred to as the device
strip carrier. The number of BGA/CSP chips thaf can be mountéd

on one device strip is determined by the length of the device

' strip and by a particular package size. A device strip carrier

that, for instahce, can handle a device strip with a length of 8
inches (this length can be increased or decreased to fit into a
12-inch wafer frame) is referred to as a 12-inch device strip

carrier.

The device strip is typicélly.made of bisméleimide triazené
(BT) subStiate materiai. The BGA/CSP devices are strip"mountgd |
to the strip éarrier using adhesive taﬁe, this operation is a
machine operation. The strip to strip carrier mount accuracy in
the X and Y-directions is 0;65.mm, the theéta rotation accuracy

is + 0.5 degrees.
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A device strip is further subdivided into sites; each site

contains. a multiplicity of BGA/CSP chips or devices.

To summarize the above:

a multiplicity of BGA/CSP devices forms a site

a,multiplicity-gf sites forms a device strip

- one or more device strips may be mountéd on a device
strip carrier.

- the device strip carrier providas the means for handling

the BGA/CSP devices ih'the new device probing apparatus.

The new probing apparatus of the present invention has the

following performance characteristics:

'1) be capable.of handling 12 inch device strip carriers while

the probing apparatus can easily be modified to handle either

larger or smaller device strip carriers

2) use cassettes that serve as the means for handling-a

'plurality of device strip-carriers in the environment of_the-new

pxobing apparatus

3) use a loadlng/unloadlng arm for loading/unloading device
strip carriers into. and from dev1ce strip carrier cassettes
4) providé_alignment of the Device Under Test (DUT)

'55 be equipped with a loader/unloading transfér afm that

transfers the device strip carrier form the loading/unloading
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arm to the device testing platform (the main chuck and heater

‘"table, see follow1ng item) and that can handle 12 inch device

strip carriers and that can be ea51ly modlfled to handle either
larger or smaller device str1p carriers

6) be equipped with a main chuck and heater table that secures
the DUT during testing énd'that can handle 12 inch device strip

carriers and that can eaSily be modified to handle either larger

‘or smaller device strip carriers

i} providé two types of stepping capabilities, that is device tb

device within a site and site to site within a device strip.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. la and 1b show a plan ove;vie# of ‘a BGA/CSP device

strip with its supporting device strip carrier..
'Fig. 2 shows an isometric view of the probe handler.

Fig. 3 shows a plan view of the main chuck and heater

table.

Fig. 4 shows a detailed plan'view of the probe handler.

Fig. 5 shows a plan view of.the probe handler with the
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devife strip carrier cassetté, the loading/yinloading arm and the
loading/unloading transfer arm and the main chuck/heater table.

Fig. 6a and 6b show two teSt_probe pins.

Figs. 7a through 7c show cross sectional views and plan

views of the BGA/CSP testing apparatus.

Fig. 8a, 8b and 8c show cross sectibns of micro—probing'

apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Turning now more specifically to Fig. la, there is showﬁ a
plan overview of a BGA/CSP dévice strip car;ier 14 on top of.
which a devige strip 12 of BGR/CSP devices has been positioned.
‘The present diameter of this BGA/CSF‘strip carrier is 12 inches.
The BGA/CSP deyice strip carrier 14 will_be used as the base for
handling thé EGA/CSP deﬁices inithé device prober. One_site |
within the device strip 12 is indicated by 16, the device étrip
12 contaiﬂs a:multipliqity of éevice sites. Each device_site 16
within the déyice strip contains a multiplicity of BGA/CSP
devices_as'further detailed in Fig. 1b. The préséntly envisioﬁed

length of the device strip 12 is 8 inches (typically 190 mm),
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this length éan however readily be reduced or-extended to 10
inches or any other size dependent on pa;ticulai device ;tripf
and device testing appliéations. Thg thicknes§ 6f the carrier
plate 14 ghould typically not exceed the.thickness of the
BGA/CSP device of 1.4 mm. The device strip 12 is kept in
position within the deGice'strip carrier 14 by means of a
surface 15 of sticking or adhering film. Cutouts 17 provided in
the circumference of the BGA device strip carrier i4 serve to
guide the insértiop of the BéA device strip carrier 14 ihtb the
BGA probe'héndler, this will be.discussed at a later time under

Fig. 2.

Fig. 1b shows a plan view enlargement of one site 13 with

one BGA/CSP device 11 embedded.

Fig.2 shows an expldded perspective view of the BGA probe

handler of'the present invention.

'-Identified_within.tﬁe BGA probe haﬁdler are the following
subrséCtions; 20 is the'dbcking plate, 22 islthe dgvice.gfrip
heater téble,.24 are the openings to_méunt the cameré ahd lasér
sensors, 26 is the toﬁer lamp, 25 is the top d¢of for.access to
the device strip carrier éassette (this cassette serves to store

and handle the device strip carriers and will be explained'uhder
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Fig. 5 following; see also the following paragraph), 30 is the

touch screen for human operator control, 32 is the operator
control panel and 34 is the loading and unloading dqor for the
device strip carrier cassette. The heater table 22 will be

further highlighted within the scope of the present invention.

The cassette used during thé operation of the BGA probe
handler serves as a mechanical means for storing a multiplicity
of BGA device strip cérriers, BGA device strips are mounted onto
the BGA device strip carrier-14 (Fig. ;a). The cassette as a
unit is inserted into the'BGA device proﬁe handler. The device
Qtrip carrier 14 (Fig. la) is inserted into of removed from the

cassette, this insertion into or remqval from the cassette is
performed by the device strip carrier loader/unloader arm and

typically takes place before or after BGA/CSP device testing.

Dockihg plate 20 serves to mate the device strip carrier 14

(Fig. la) with the heater table 22 that is positioned on top of

and forms par;,of the device handler apparatus.

The heater table 22 serves to control the temperature of
the device strip 12 (Fig. la) that is mounted in the BGA device
probe handler and as such enables device testing under extreme

conditions'of temperature.
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The camera and laser sensors are mounted into the BGA probe

handler via openingé 24. The laser sensor senses the thickness
of the BGA device strip 12 (Fig. 1;) and provideé data that
allow for thickness (of the BGA device strip.12)-compensation
and, as a consequence, for the exact positioning of the tester
probe. There are two céﬁe&as provided with the probe handlerf
One camera monitors the.position of the BGA device strip 12
(Fig. la) and aliéns the device strip for propeﬁ poéition within
the probe handler. The second caméra_monitors the pins of the
tester probe and assures.alignmgnt of the tester'probe'piné with

the BGA device strip.

The tower laﬁp 26 performs the conventiénal function of,.
drawing attention to the BGA probe handler if unusual conditions
aré detected_related to the probe handler orlany othef
operational condition of environment or é@ntrol_related-to the
BGA devibé strip. The tower lamp 26 is, iﬂ-other words,_a means
whereby the equipmenf, in this case %he BGA probe gandler, draﬁs

the attention of a human operator,

The touch screen 30 combined with the operator control
panel 32'providejth¢ means by which the human_opérator of the

BGA probe handler controls and directs functions related to the

-operation of the BGA érobe handler. These functions can'include
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BGA device loading into the BGA probe handler, removing of the

BGA device'from the BGA probg handler, adjusting“BGA device
strip'témperafure pqssibly tggether with the tiﬁe duration
during which the BGA device is exposed to a given temperature,
human operator interfacing with and control of probe handler '
camera and/or laser functions;.releasing or.opening of the

cassette loading and unloading doors, and others.

The top door 28 provides access to the BGA device cassette
once this cassette has been positioned within the BGA device

handler.

The. BGA dgvice strip carrier cﬁssette loading)unloading

- door 34 serves as the point of entry or exit of the BGA deﬁice
$trip carrier cassette into and from the BGA pfobe handler
apparatus._Door 34 can, the same as.déor 28, be manually

operated by the'opérator of the BGA probe handler.

lFig.’3.shows an exploded perspective vigw:of the heater:
tablé of the BGA probe handler. Specifically highlighted érelthe.
BGA device strip car;;er guides 35, the BGA device.st:ip car:ier
orientatioﬁ_pins 36-énd the vac;um ports 37. The BGA device
strip cargier.éuides 35 (four in total, mounted as showh at

' équal.intervals around the periphery of the heatef table) serve
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to position the BGA device strip carrier 14 (Fig. la) on which -

the BGA device strip 12.(Fig. la) is mounted into the heater
tasle. Vacuum ports 37 allow forlvacuum suck to keep the BGA
device strip carrier 14 (Fig. la) in place during the time that
the BGA device strip carrier 14 (Fig. la) is mounted in the
probe handler téble. BGA device strip carrier orientation pins
36 further facilitate the insertion of the BGA device strip
carrier 14 (Fig. la) into the heater table. Opposing and
matching cutouts have beenlprdvided for this purpose in the
circumferenc;s of the BGA device strip carrier 14 (sée-17,.Fig.

l1la).

Fig. 4 shows an exploded perspecfive view of the p:obe
handier. The various components.within this probe ﬁandler ére as.
fbl;ows; | |

73 provides a diagram that defines the X and Y direction.as
used within Fig. 4, it is undérstood that the Z-direction is the X
direction that is perpendicular to the indicated X-Y plane,

41 is a double action pneumatic cylinder for movement of
ink ﬁa:ker 42; | |

42 is an ink'mafker used as part of the probe"handiing

procedure,
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43 is an ink marker slide, usgd as part of the probe
handling procedure, this ink marke£ slide moves.the ink_marker
in the Y-direction, “

44 is camera'#l, tﬁis camera is used to record and control
the position of the éGA device strip and aligns the BGA-deviée
strip within the probe handlef apparatus,

45 is the proximity sensor, this sensor determines the BGA
device strip thickness and as such brovides data that allow for
variation in this thickness. This variation in BGA device.étrip
thickness‘reéuires that'£he position qf.the test probe is
édjusted in order to make prbper contacf with the BGA device
strip,

46 is the.camera slide that.ailows movement of camera #1
(44).that records and controls the position of the BGA device
strip within the probe handler,

47 is the probe handlér table,_this table is equipped with
(not'showﬁ) a heater.and vacuum suction and must, during BGA-
device strip testing, be positioned in the appropriate Z-height
position to'make contact with'probes, .

'48 is the cémera'#z, this'camera monitors the tester-prﬁbe
pins andiin_so doing assures broper alignment between thése
tester'proﬁé'pins and“the.BGA dévicg strip,

49 is the steppér motor with encoder, used for theta

position/aiignment of the strip,
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50 is the vacuum §uction apélied to keep the BGA device
strip car:ier.ld (Fig. 1a) in place once it is placed on device
carrier transfer arm 51, |

51 is the device strip carrier tranéfer arm which .is used
to transfer the BGA device.strip carrier between the BGA device
st;ip carrier input or loading position (the BGA device strip
carrier input/output magazine or cassette) and the
testing/heater table position and vi;a versa,

52 is a servo motor for the BGA device strip carrier
transfer arm 51, fhis servo motor actgates the rotafion 57 of
the BéA dévice strip carrier_t;énsfer arm 51,

| 53 is a grip finger, grip finger 53 fakes possession of or .
clamps the BGA device strip carriet éfter-the BGA device strip
carrier has been moyea b& the BGA deQice s#rip carrier
loading/unloading arm from the device input/output
maga21ne/cassette 60/61 to the p051tlon ‘of the BGA device strip
carrier transfer arm 57, the grip flnger 53 holds the BGA device-
str;p carrier during the process of physical transfer of the BGA
devige stfip,cérrier to and from the BGA,deviée strip car:ief
transfer arm 51; |

"54 is the servo motor for éhe BGA deViée strip carrier

loadlng/unloadlng arm 74, this servo motor actuates the BGA

device strlp carrier loadlng/unloadlng arm 74 in the Y

dlrectlon,

is Sheet Has Been Replaced
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55 is the device strip carrier slide for the BGA device

strip carrier loading/unloadiné_arm 74, the BGA”device s;rip.
carrier' loading/unloading ?Em 74 éan.move in the Zfdirection
and,.in:so doing, aécesé different BGA device strip carriers

| stored at different levels or heights within ﬁﬁe BGA. device
strip carrier'input or output magazines 60 and 61 respectively,

56 is a servo mqfor,.thié servo motor actuates the BGA
device strip carrier loading/unloading arm 74 in the Z-
direction,

57 is the rotation in'which the BGA device strip carrier
transfer arm 51 can be turned; this rotation 57 transfgrs the
BGA.device strip carrier from the input position tb the heatei
table position and visa versa,

58 is the motion of the BGA deviée strip carrier
loading/unloading arm 74 in the 2-direction,

59 are fwo magazine sensors that indiéate the position of
the input and output magazine 60 and-61_respectively with
respect to a home or true position, this home or true bosition
mﬁst.be true with respect to the position of the BGA device
strip carrier loading/unloadiné arm'74,. |
o 60 is the inputlmagazine; BGA deviée.stripncarriers that
contain BGA device stfips that are to be tested are entered into

the probe hahdler appératus via this magazine,
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- 61 is the output magazine, BGA device strip carriers that

dontain BGA device strips £hat have been tested exit the probe
haﬁéler.apparatus via this mégazine,
.62 is. the servo motor the actuétes the X-table 63,
63 is the X-table, that is the téblelthat can position the
prober handler fable 47 in the x;directiop,
64 is a servo motor, this servo motor moves the heater
table/chuck 47 in thé_z—direction (up/down direction),
65 is the servo motof the actuates the Y-table 65,
_66-is the Y—table,.that is the tablé tﬁat.can'pOSition the
prober handier tabie 47 in the Y—d;recﬁiOn,. |
70 is a pneumatic dbuble acfion.cylinder that Eah actuate'
movement 73 of the carrier slide 46, |
71 is the di;eétion th#t the ink marker 43 can move,
72 is the fotational direction of prober handler.table 47,
73 is a diagram that indicates the X and Y direction as
defined for the eXploded'perspective Qiéw of the probe handler,
Fig. 4. | | | |
74 is'the.BGA device_strip carrier loading/uqloading arm,
55 indicafes the Y-direction in whicﬁ the BGA device strip
carrier igading/unloading arm 74 can travei.
~ The function of fhe heater table/main éhuck is to-hoid and

heat the BGA devicg strip carrier for elevated temperature

testing. During actuél_testing, the heater téble/main'chuck
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steps from device to device while making cohtact with the pxobe
card and the pogo pins. The heater table/main chuck can move in
the X, Y, and Z direction and has, in addition, rotational

freedom of movement.

Fig. 5 shows an expleded Qiew of the BGA probe ﬁandler.
Shown in fig. 5 are:

80 is the X-Y table,

81 is the main chuck/heater teble,

82 is the BGA device strip~carrie; transfer arm, this arm
has been highlighted under 51, Fig;'4,
| .85 is the BGA device strip.carfier ioading[unloading arm,
'this arm has been highlighted u_nde_f 74, Fig. 4,

'.84 is the BGA device s'trip _lca.rrier cassette,

8§ is the storage loéetion for the BGA device strip carrier
for untested-parte, this magazine hae-beed highlighted uhder-so,
the input magazine,-Fig. 4,

86 is the storage location for the BGA device strip carrier
for tested pe:ts,'this'magazine has beed highlighted under 61;
tﬂe eetput magazine; Fig. 4, :

87 is the probe handler base plate.

The functlon of the BGA dev1ce strip carrier cassette 84 is

to hold the tested and untested BGA device strip carriers.

This Sheet Has Been Rep laced
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The function of the BGA device strip carrier

loaaing/unloading arm 83_ie to move BGA device strip carriers
between the cassette and the loadiﬁg/unleading transfer arm 82.
The loading/unloading arm 83 can move in the X and 2 direction.
(see diagram 88), this.has been highlighted aboée as the

function of item 74, Fig; q.

The function of the BGA device strip carrier transfer arm
~is to 1lift BGA device strip carriers.from the loading/unieading.
arm and,pléce the BGA device strip carriers on the heater
table/main chuck for probing. After probing is complete the BGA
device strip carrier transfer arm will:lift the BGA device strip'
carriers from the heater table and plece the BGA deviee strip
cerriers onto the BGA device strip carrier 1eqding/unloading

arm.

Fig. 6a and Fig. 6b show two types of'probe pins that can
be used for BGA/CSP dev1ce testlng. These probe pins within the
scope of the present 1nventlon ‘must meet the following
requirements:

1) be able to contact a contactiné surface thaf compriSes a
spherical,solaer ball énd also a flat surface.

2) accommodate a contacting or ball pitch, which varies from 1

mi. to 500 wm. o -
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3) accommodate a solder ball surface planarity of 100 microns.

4) vary in number from 4 to 64 to accommodate device packages
that vary-from 2x2 to 8x8 deﬁicés.

5) thé location of the_piobes must_bé such that the:contact
balls in any matrix form that exists across thé'BGA/CSP device

can be contacted.

In §electing the probe pins which can bé.used within the
scope of the prgsent invention the foliowing types of pins can
be considerea: |
1) vertical pogo pin, shown in Fig. 6a ﬁ
2) cobra pin, shown ih_Fig. 6b

3) membrane pin, not shown.

These types of pins are known within the state of the art
of semiconductor device testing and are not part of the present

invention.

Fig. 7a, 7b and 7c show how BGA/CSP devices will be tested-
within the scope of the present’ invention, that is using the
device-probing concept combined with the BGA/CSP device strip

carrier concept.
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Fig. 7a shows how the device strip carrier 71 is stored and
moved with the help of the device str1p carrler cassette 80. The
dev1ce strlp carrier 71 1s loaded.lnto and unloaded from the
device strip carrier cassette 80 using the loader/unleader arm
74. At the time that the BGA device strip carrier 71 has to be
1oaded‘onto the probe handler the loader/unloader arm 74 removes
the strip carrier 71 from the strip carrier cassette 80 as shown

in Fig. 7a.

Fig. .7b shows how the transfer arm 72 is used to lift the
" device strlp carrier 71 from the loader/unloader arm 74 (fig.

7a) onto the top surface 90 of the main chuck and the heater

table with the motion 92.

The final assembly for testing the'BGA/CSP device is shown
in Fig. 7c where the device strip carrier 71 is'positioned on
the top sdrface'of the main. chuck/heater table 90 which is
ppsitioned on‘a'chhck support table iOG The probe card 102 is
attached to the test head 104. After lowerlng the probe card 102i
onto the BGA/CSP dev1ce that is contained w1th1n the dev1ce
strip carrier 71, the testing of the BGA/CSP device can takel

place.

This Sheet Has Been Replaced
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Fig. 8 shows further details of the construction of the

probes used to test the.BGA~devices contained within the BGA

device strip of the present invention.

Fig. 8a shows probes. 82 that contact the balls 34 of . the
BGA.device that is contained within ihe BGA.packégé'BG. Probes
82 approach the device ba;ls under an angle, spring contact is
in this manner'gstablished between the tester probes and the

contact balls of the BGA device. .

Fig. 8b shows another approach_in the-éonstfuction of the
test probes. Probes 88 approach the contactlballs of the BGA
‘device in a direction thét is perpendicular to the"plane of the .
contact balls, probeé 88 can be hollow in deéign whéieby inside
the body of the probe a spring (ﬁét shown) can be mounted thét
urges the .head of the probe toward the balls 84 of the BGA
device. The plane 90 reprééents a meéﬁé of mounting the teét'
.probes and can, fdr.instance, be a prihted circuit boarq wherein_-
further wiring is provided.thét forms éaft'of the testing |

circuitry for the BGA devices under test.

Fig. 8c shows yet another approach to the construction of -
the test probes. A BGA device strip carrier 92 contains the BGA

" device that is to be tested (not shown). A docking, plate 98
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holds a prober card 96 into which the test probes 94 are

mounted. The BGA device strip carrier is shown as being

positioned on top of the heater table 100.

While the present invention has been shown and described
with refereﬁce to the:prefeired embodiment thereof, it will be
Underst§od by thbse'skilled in.the art of semiconductor testiﬁg
that the foregoing and other changes may be made therein withbut-

departing from the spirit and scope of the preéent invention.
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What is claimed is:

._1. A Ball Grid Array (BGA)_measurement apparétué for measuring
ball grid array devices said measu?ing appara;ué.tq cbntain a
test head, said BGA devices being arranged in dgvice strips,
comp:ising: .
-a probé card for-formiﬁ§ fhé interface between said test head
and the device under test; |

a device strip carrier onto which a multiplicity bf-devices afe
attached;

a main chuék/heater tablé for supporting.and heating séid device
strip carrier; )

é means for loading and unloading said device strip carrier into
. and from the device testing'positioh} |

alignment tools for 1oadihg.and unloading oflsaid device Strib
carrier relative to the device testing position; and

a means for device strip carrier storage and transportation.

2. The apparatus of claiﬁ 1 wherein gaid device stxip exhibits a
first and a éecond dimension said devicé strip further to be
contained within.one plaﬁe whe;eby séid first dimension of.said
device strip exceedS';aid secénd.dimenSion of said device strip
in a di;ection that is perpendicﬁlar to said firét dimension 5y‘
a considerable amount said device strip to contain a

multiplicity of BGA device sites. said BGA device sites to be
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arranged within said plane of said device strip and furthermore

arranged along said first @imehsion of said device strip said
BGA device sites to contain a muitiplicity of EGA devices said
BGAIdevices to bé arranged within thg plane of said device sites
furthermore arranged along said first and second dimension of

said device strip.

3. The apparatus of claim 1 wherein sald device strip carrier

‘contains one device strip.

4. The apparatus of claim 1 wherein said device strip carrier

contains a multiplicity of device strips;

5. The apparatus of-élaiﬁ 1 wherein SQid prbbe card comptises of
é.multiplicity of probe céids.wherein the-phyéical constructién
of.ééch probe card ﬁatches'with_and,is_ﬁniquelylaedicatéd to
each‘knowh-type'of'BGA typé in ball type, ball pitch and ball’
array wﬁe;ein furthermore each probe.caxd interfaces'between_and'
gstablishes.electiic;ilcontact with the tést head and atf;east
one.ﬁGA device within Said device strip cérriér.wheréby
furthermére each probe card hés three dimensional freedom of .

" movement and is provi?ed with three types of stéﬁping-
capébiiities, that is.device'to device within a site and site.to

site within a device strip and device strip to device strip..
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6. The apparatus of claim 1 wherein said probe card contains a

multiplicitylof probe pins whereby'said probe.pins are able to
coﬁtact-a confecting surface that eomprises a spherical solder
bali-and also a flat surface whereby said probe_pine'furthermore
‘can accommodate a confacting or ball pitch that varies from 1.
mm. to 500 um whereby seid probe pins furthermore caﬁ
accommodate a solder ball surface planarity of 100 microns.
whereby said probe pins furthermore'vary'in'number from 4 to 64
to accommodate device packages that.vary'from 2x2 to.8x8idevices
whereby seid'probe pins furtherﬁore are located such that the
'contect balls in any metrix form that exists across the BGA/CSP

device can be contacted.

7. The apparatus'of claim 1 wherein said deriee strip earrier
'_compriees a rigid circuiar'metal plate said plate containing the
means of poEitienihg said device strrp in:a fixed_positicn wifh
respect to"seid'deviee strip carrier said device strip carrier_.
furthermore pro#iding-the mechanicalﬂinterface between said
device strip and said mein chiuck/heater table said device strip
carrier furthermore pibviding the meens of.easy.and accurate
aecess to and positioning of said devicelstrip,withir said}main

chuck/heater:table.
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8. The apparatus of claim 1 wherein said device strip carrier

comprises a rigid'ceramic platé-said plate cont#ining the means
‘of positioning said déviée strip in a fixed posi;ion with
respéct té said devicé strip carrier said device strip carrier
furthermore_providing the.mechanical interface betweén said
'device strip_and said main chuék/heater table said device strip
carrier furthermore providing the means of easy and accurate
access to énd positiﬁning of said deﬁice stxip within said main

chuck/heater table.

9. The apparatus of claim 1 wherein said device strip carrier
éomprises a rigid support piaté éaid pléte containing the means
of positioning $aid dévice strip'in.a fixed position with
respect to said device stfip carrier said device strip carrier
fﬁrthermore providing the méchaniéal intérféce between said
aevicé strip.and'said main chuck/heatgr_téble said device strip
carrier furthermore providing the means of easy and aCcuraée
acceéé to and positioning of said aevice strip within said main

" chuck/heater fable.

10. The apparatus of claim 1 wherein said means for loading and
unloading_séid device strip carrier into and from said device
testing posiﬁion comprises a combination of a device strip

carrier loading/unloading arm and a device strip carrier
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transfer arm wherein said loadihg/unloading arm has at least a
two-dimensional freedom of movement in the X or Y or Z direction
whereby said loading/unloading arm has the ability to move said
device strip carrier from a device strip carrier storage medium
to said device strip carrier transfer arm whereby said device
strié carrier storage mediwm is pcsiticned at a fixe& distance
from said loader/unloader arm'while said loading/unloading arm
can successively and indiyidually'access a multiplicity of
device strip_carriers stored within said device strip carrier
storage medium whereby furthermore said device srrip carrier
‘transfer arm being ablelof.mdying or trahsporting,said-deyice
strip carrier from said loader/unloader arm to said main
chuck/heater table said device strip.carrier transfer arm,havihg
the ability to clampfsaid device strip carrier during the.time |
that said device strip carrier ‘is handled by sald device strip

carrier transfer arm.

11. The apparatus of claim 1 wherein said main chuck/heater

" table comprises a strucrﬁre that has a flat, circular top
surface wherein furthermcre said_main chuck/heater table is
'prov1ded.w1th gu1de and orientation pins for the éuick and
accurate 1nsertion of.said deVice strip carrier into said main
chuck/heater table whereby said main chuck/heater table allows

the use of one or more 12 inch long device strip carriers
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whereby furthermore said main chuck/heater table structure can

reédily be extended to accommodate'devicé strip_éarriers'in
excess 6f,12 inches long whereby'furthermore_élevated
temberatures can be created by énd applied to said device strip
carrier by said main chuqk/heater.table'whereby these elevated
_tempgratures are created either by design features of and
contained within said maih_chuck/heaﬁer table or are created by
a separate heater table and.transferred to said.device strip
carrier by therﬁal convection and via said main chuck/heatér
tablé wheréby said separate heater table is in close or

approximate physical contact with said main chuck/heater-table.

12. The apparatus of claim 1l wherein the.ve#tical or Z—axis_'
height or dimension of the combined arrangement of the main
chuck/heater table for hoiding the device strip carrier thereby
including ;he device strip éarrier thereby including the probe
card thereby ipéluding the test head'éiiows for the testing df.”'
'BGA_devices ponfained within saia device strip carrief with a

thickness in excess of ‘1 mm.

13. The apparatus of'claim 1 wherein said device strip carrier
storage medium comprises ‘a device strip carrier cassette wherein.
a multiplicity of device strip carriers can be contained in a

: ve;tical or Z-axi; arrangement and which provides adequate
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protection to said device strip carriers during the operation of

storage and transportation of said device strip_carriers.

14. The method of.claim 1 wherein said alignmeht tools for
loading and unloading'of said device #trip carrier relative to
the device testing poSifion.contain proximity sénée and
positioning capabilities that on a continuing basis monitor and
direct the position of the device strip carrier with re;pect to

the device testing positién.

15. A Chip Scalg Paékaging (CSP). measurement appératus'for
meésﬁring Cﬁip Scale Packaging devices said measuring apparétus
to contain a test heéd said Chip Scale Péckaging (CSP) devices
being arranged in dévice'strips, comprising:

_a brobe card for forming the interface betwéeﬂ said test head
aﬁd the device under test;

a device sfrip carrier onto which a multiélicity of déviées is
attached; . | |

a main chuck/heater table for Supportihg énd heatingisaid‘devicé”
strié ca;rier; | ' | o
a means for_loading and unloading said device strip carrier into
and from tﬁe‘device_tésting posiéibn;

alignment.tools for loading and unloading of said device strip

carrier relative to the device testing position; and

LT
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a means for device strip carrier storage and transportation.

16; The 'apparatus of claim 15 whe¥ein said deviée strip to have
a fifst ahd-a second dimension said device Strip further to be
contained within one plane whereby said first dimension of séid
device strip éxceeds said second dimension of said device strip
in a direction that is perpendicular to said first dimension by
a conéiderable amount said device strip to contain a
muitiplicity of CSP device sites said BGA device.sites to bé
arranged wifhin_said plaﬁe of said device strip and furthermore
arranged along.said.fifst diménsion of said device strip said
BGA device sites to contain a multiplicity of BGA devices said
BGA devices to be arranged within the plane of said deviée sites
furthermore arranged aloﬁg said firét and seéond dimension of

said device strip.

17. The apparatus of claim 15 wherein said-device strip carrier

contains one device strip.

18. The apparatus of claim 15 wherein said device strip carrier

contains a multiplicity of device strips.

19. The apparatus of claim 15 wherein said ptobe card comprises

a multiplicity of probe cards wherein the physicél construction
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of each probe card matches with and is uniquely dedicated to

each known type of CSP type whereln furthermore each probe card
interfaces between and establlshes electrical contact with the
test head and at least one CSP device within said device strip
carrier whereby furthermore each probe card has three'
dlmen51ona1 freedom of movement and is prov1ded with three types
of stepping capabllltles, that is device to device w1th1n a site
and site to site within a device strip and device strip to

 device strip.

20. The apparatue of claim 15.wherein said_deviceestrip carrier
compriees a rigiq circular metal plate.said plate containing the
means of positioning said device strip in a fixed_position'with
respect to said device strip carrier said device strip carrier
furthermore providing the mechanical interfaee between said

device strip and said main chuck/heater table said device strip
Carrier fﬁrthermore providing the means of easy and accurate

access to and poeitioning of said device strip withinnsaid main

chuck/heater table.

21. The apparatus of claim 15 wherein said device strip carriexr
comprises a'rigid ceramic plate said plate containing the means
of positioning said device strip in a fixed position with

respect to said device strip carrier said device strip carrier
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furthermore providing the mechanical interface between said
device strip and said main chuck/heater table said device strip
carrier_furthermore proﬁidihg the means of eésy'and accurate
acceSs to and positioning of said device.strip within said main

chuck/heater table.

22. The apparatus of claim 15 wherein said device strip carrier
comprises a rigid support plate said plate containing the means
of positioning said device strip in a fixed position with
respect to said device strip carrier said device strip carrier
fufthefmbre providiqg £he mgchahical interface between said
device strip and said main chuck/heater table said defice strip
carrier furthermore providing the means of éasy ang accurate
access to and positioning of said device strip within said main

chuck/heater table.

23. The apparatus of claim 15 wheréiﬁ-§§id means for loading énd-
unloading'said device strip carrier into and from said device-
testing pésition comprisés a combinatioh,of a device strip
carrier loading/unloading arm éhd a’dévice strip éarrier.“
ﬁranéfer'arm wherein;said loading/unloading arm haﬁ at least a
twofdimensiénal freedém_of movemént in the X or Y or Z direction
whereby said ;oading/unloading arm has tﬁe.ability to.move Séid.

device strip carrier from a device strip carrier storage medium
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to said device strip carrier transfer arm whereby said device

Strlp carrier storage medlum is p051tloned at a fixed dlstance
from sald loader/unloader arm while sald loadlng/unloadlng arm
can succe551vely and 1nd1v1dually access a mu1t1p11c1ty of
device strlp carriers stored within sald device strip carrler
storage medium whereby furthermore said device strlp carrier
transfer arm being able of moving or. transporting said device
strip carrier from said loader/unloader arm to said main
chuck/heater table said device strlp carrier transfer arm having
‘the ab111ty to clamp said device strlp carrier durlng the tlme
that said device strip carrier is handled by saidldevice strlp

carrier transfer arm.

24, The apparatus of,claim.ls wherein Said maid cﬁuck/heater
table comprises a structure that has a flat, circuiar'top
surface wherein furthermore said main chuck/heater table is
previded with'guide and orientation pins for the quick and
accurate insertiop of seid device strip carrier into said main
'chuck/heater"teblevwhereby said main chuck/heater table allowe
the use of one or'more.12 inch'long device strip cerriersl
whereby.furthermore-eaid main- chuck/heater table structure-can
readily be-ektended.tevaccommodate deviee strip carriers in
excess qf 12'inches leng_whereby furthermore elevated

temperatﬁres can be created by and applied to said device strip
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carrier by said main chuck/heater table whereby these elevated

temperatures are created either by design featﬁ?es of'and
contained within said main-ahuck/heater tablé of are created by
a'separate heater table and'transferred to saidhdéVice strip
carfier by thermal convection and via said maiﬁ chuck/heater
tabla whereby said séparate heater table is in closa or _-

approximate physical contact with said main.chuck/heater table.

25. The apparatus of claim 15 wherein the vertical or Z—axis,
height or_dimenaion of the combined arrangement of the main
chuck/heater table for hoIdiﬂg_fhe device strip carrier thereby
including the stiip’carrier thereby inciuding the probe card
the:eby including'the test head_allbws for_ﬁﬁe testing of CSP
devices contained within“said device strip carrier with a |

thickness in excess of 1 mm.

26. The apparatus of claim 15 whaxein_said device strip carrier
stofage medium comp;ises a device strip carrier cassette wherein
‘a multiplicity_of deviée“stfip~cariie:s can be contained in a
ve;tiéal or Z-axis ariangémentland which pravidés adequaté
pfotectidn to the device'strip carriers during the.oﬁeration of

storage and transportation of said device strip carriers.
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27. The method of claim 15 wherein said alignment tools for

loading and unloading of saiq device strip car;iér relative.to
the device testing position contaiﬁ_proximity sense.and
positioning capabiiities that on a continuing gasis monitor and
direct the position of the device strip carrier with respect to

the device testing position.

28. The apparatus-of.claim 15_whereih said probe card contains a
multiplicity of probe pins whereby said probe piﬁs are abie'to
contact a confac;ing Eu;féce that comprises a spherical solder
ball énd also a flat surface Qhereby said-probe pins furthermore
'cén accommodate a.contécting or ball pitch that varies from 1
mm. to 500 um whereby.said probe piﬁs furthermore can
accommodate a solder ball surface plénarity of 100 microns
wheteby said probe'pins furthermore vary in number from 4 to 64
to accommodate device packages that vary from 2x2 to 8x8 devices
whefeby said probé pins furthermore are’locéted such that the
contact balls in any matrix form that.exists across the BGA/CSP
device can'be:contacted_ﬁhéreby furthermore each p:obe.card has
three'aimensional freéddm of mo§ement and is pro#idgd'with.thrée |
types of étepping capabilities; that is device to device within
a site and site to sité within a Aevice strip and-device'strip.

to device strip.
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29. A Ball Grid Array measurement apparatus for testing Ball

Grid Array devices, said measurement apparatus containing a test
head, comprising:
a base . or main chuck;

an assemblage of ball grid array devices contained within a

‘device strip carrier;

fixture means, cdnnecfed to fhe base, for holding the ball grid
array device strip carrier;

actuating means connected'td the base, for moving the base in at
least onenaxis in respOnSe to a motion,control signal;

position sensing means,_éonnéctéd to the base, for sensing a
positibn of the bése; wherein the positibn sensing means has a
position output; |
touch sensor means, connéc;ed to the baée, for sensing contact
with the ball grid array when the actuating ﬁeans moves the bése
toward the ball'grid array, wherein the féuch contact means
further coﬁprises a plurality of gas préssure backed contact .
switches, each in a predetermined poéition, and each having a
cbntact siénél; |

compufe: sensor means, connected to iéceive the contact signai;
and

the position.signal,_fsr storing:the position Qf.the 5ase at a.

time of contact to perform electrical measurements of the ball
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grid array after the ball grid array device has been placed in

the measurement position with respect to the test head.

36. The apparatus of_élaim 29 wherein s#id assemblage of ball
grid-arfay devices contained within a device strip carrier is a
muitiplicity of ball grid array devices mounted in a device
strip carrier wherein said device strip garrier contains'one.or
more device strips said device strips to have a fi;ét and a.

second dimension said device strips further to be contained

- within one plane whereby said first dimension of said device

strips exceeds said second dimehsion of said device strips in a
direction that is perpendicular_toléaid firét.diménsion by a_
considerable amqqnt.said_dgxgggggggips_to_contajn-a multiplicity
of BGA device sites.saia BGA éevige sites to be arranged within
said plane of said device sf;ip'éﬁd.fufthermore_arranged along
said first dimension of said device"strip_said BGA device sites
to contain a multiplicity gf-BGA devices said BGA devices to be

arranged within the plane of said device sites furthermore

arranged along said first and second dimension of said device

-strip.

31. The'apparatus'of”claim 29 vherein actuating means, connected
to the'base; are prd#ided for moving the base in two mutuaily

perpendicul_ar directions in response to motion control signéls.
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32. The apparatus of claim 29 wherein said moving of said base
moves the position of said BGA device with respect to said test
head from CSP device to BGA device within a device strip

carrier.

' 33. The apparatus of claim 29 wherein said moving of said base
moves the position of said BGA device with.respect to said test
head from BGA device to BGA device within a multiplicity of

device strip carriers.

34. The apparatus of claim 29 wherein said moving of said base
moves the position of said BGA device with respect to the test

head from BGA site to BGA site within a device strip carrier.

35. The apparatus of claim-29.wherein said moving of said base
moves the position of said BGA device with respect to the test
head from BGA site to BGA site within a multiplicity of device

strip carriers.

36. A Chip Scale measurement apparatus for testing Chip Scale
Paékaging (CSP) devices, said apparatus containing a measurement
test head, comprising:.

a base or main chuck;
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an assemblage of CSP devices contained within a device strip

carrier;

fixﬁure means, connected to.the basé, f&r holding the CSP devicé
strip carriex;

‘actuating means connected to the base, for moving the base in at
least oﬁe axis in response to a motion coﬁtrol.signal;

position sensing means, connected to the baée, for sensing a
position of the base, wherein the position sensing means.has a
position output;

touch sensor means, connected to the basé, for sensing contact
with the CSE device when the.actuating.means moves the base
toward the CSP device, wherein ﬁhe touch contact means further
comprises a plurality of gas pressure backed contaét switcheé,
each in a predefermined position, and each having a contact

~ signal;

computer sensor means, connected to receive the contact signal;
and

the position signal, fér storing.the.poéition of the base-at #
time of conﬁact.to pe:form electrical measurements of the CSP
device after the CSP device has been placed'in theimeasurement

position with respect to the test head.

37. The apparatus of claim 36 wherein said assemblage of Csp

devices contained within a device strip carrier is a
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multiplicity of CSP devices mounted in a device strip carrier
wherein said device strip carrier contains one or more device
strips said device strips ﬁo have a first ana a second dimensioﬁ
said device stripé furfher to be contained Qithin'one plane
whereby said first dimension of said dgvice stfips exceeds said
second dimension of said.device strips in ; direction that is
perpendicular to said first dimension by a considérable-amoﬁnt
said device strips ﬁo contain é multiplicity of CSP device sites
séid BGA device sites to be arranged within said plane of said
device stxip and furthermore arranged_along said first dimension
of said device strip said BGA device sites to contain a-
ﬁgltiplicity of BGAR devices said BGA'devices to be arranged
within the pléne of said device éites furthermore arranged éloqg

said first and second dimension of said device strip.

38. The apparatus of claim 36 wherein actuating means, connected
to the base, are provided for moving the base in two mutually

perpendicular directions in response to motion control signals.

39. The apparatué of claim 36 wherein said moving of said base
moves the position of said CSP deviqe*with respect to the test
head from CSP device to CSP device within a device strip

carrier.
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40.'The apparatus of claim 36 wherein said moving of said base
moves the position of said CSP device with respect to the test
head from CSP device to CSP device within a multiplicity of

device strip carriers.

41. The apparatus of claim 36 wherein said moving of said base
moves the pbsition-of séid CSP device'with_respect to the test

head from CSP site to CSP site within a device strip carrier.

42. The apparatus of claim 36 wherein said moving of said base
‘moves the position of said CSP device with respect to the test
head from CSP site to CSP site within a multiplicity of device

strip carriers.

'_43; A method of testing BGA/CSP devices, comprising:
providing a BGA/CS? measurement apparatus for measuring'BGA/C§P
devices said measu;ing-apparatus to cdntain a test head;
providing.BGA/CSP devices said BGA/CSP devices being arrapged in
device striﬁ#; |
providing a prbbé card for forming the inperface betweenléaid
test head and the dévice undéf test; |
pioviding a device stxip carfie? onto which a multiplicity of..
devices are attached;'

-
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providing a-ﬁain chuck/heater table for supporting and heating

said device strip carfiér;

providing a means for loading and unlbading.said device strip
carrier into and from the device testing pdsition;

providing alignment tools for loading and unloading of said
device strip carrief'ieiati§e to.the device testing position;
and

providing a device strip carrier storage medium.

44. The mefhod of claim.43 wherein said device strip to have_a.
first aﬁd'a seqond-dimension said devibe'strip'further-to be
contained within one plane whereby said first dimension of said
device stfip éxceeds_said second dimension of said device stfip
in é direction that is'berpehdidular to said first dimension by
a‘considerable amount said device strip to-céntain a
multiplicity of BGA/CSP device sites said BGA.device sites to be
arranged-withip said plane of said device strip and furthermore
arranged along said first'dimensioﬁ of said device strip said
BGA deviéeISites'to ¢§ntain a multiplicity_of'BGA'devices said’
_BGA devices to be arfanged within the plane of Said'deﬁige sites
furthexrmore arrahged aiong said first and second dimension of |

said device strip.
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45. The method of claim 43 wherein said device strip carrier

contains one device strip. .-

46. The method of claim 43 wherein said device strip carrier

contains a multiplicity of device strips.

47. The method of claim 43 wherein %aid proﬁe card comprises a
multiplicity of probe cards wherein the physical construction of
each probe éard matches‘with and is uniquely dedicated to each
known £ypé of BGA/CSP fype wherein fuithermore'gach probe card
interfaces between_andlestabliéhes electrical contact with the
test head and at least one BGA/CSP device within éaid device
strip carrier whereby furthermore each probe card-has threé
dimensional freedom of mqﬁemeht and is.providea with three types
of stepping capabilities, that is devicé“to device within a site
and site to site within a device stiip and device'strip to

device strip.

48. The method of claim(43 wherein said device strip carrier
éomprisés a rigid éircula: metai piate said plate ¢ontaihing the
means of_pOSitioningSSaid device strip.in a fixed position with
respect to said.device strip carrier said device stfip car?ie:
ffurthgrmofe profiding the mechanical.iﬁte#faCe befweeh'said

device strip and said main chuck/heater table said device strip
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carrier furthermore providing the means of easy and accurate

access to and positioning of said device strip within said main

chuck/heater table.

49. The method of claim 43 wherein said device strip carrier

"comprises a rigid ceramic plate said plate containing the means

of positioning said device strip in a fixed position with
respect to said device striplcarrier.aaid device strip carrier
furthermore providing the mechanical interface between said
device strip and said.main chack/heater table said device strip
carrier furthermore providing the means of eaey and acourate
acceas to and positioning of said devioe strip within said main

chuck/heater table.

50. The method of claim 43.wherein'said devioe strip carrier
comprises a Ilgld support plate said plate containing the means
of positioning said deVice strip in a fixed p051tion w1th
respect to said dev1ce strip carrier said dev1ce strip carrier
furthermore prov1d1ng the mechanical interface between said
device strip and said ﬁain chdck/heater table said-derice strip
carrier furthermore providing the.meana'of easy.and accurate

access to and positioning of said device strip within said main’

This Sheet Has Been Rep

[T



| A O R

45

51. The apparatus of claim 43 Wherein said means for loading and
unloading said device strip;cérrier into and ffom said device
testing position cqmpfi;es a combination of a device strip
carrier loading/unioading arm.and a device strip carrier.
transfer érm wherein said loading/unloadihg arm has at léast a
two-dimensional freedom of movement in the X or.Y or Z direction
whgreby.said loading/unloéding arm ﬁas the ability to move said
device strip carrier from a.device strip carrier storage mgdium_
to.said deviée étrip éarrier fransfer arm whereby said device
strip carrier stbrage meéium is positibned at a fixed distancé
from said-loader/unloader arm while said_loading/unloading arm
can successively and individually access a multiplicity of
device strip carriers stored within said device strip carrier
stor;ge medium whereby furthermore said device étrip carrier
transfer arm being able of moving:or transporting said device
strip carrier from said loader/unloade? arm to said main
chuck/heatér table said device strip cairiér transfer érﬁ having
the ability to clamp Said device striplcarrier_during the time
that said aeviée strip Carrier is handled by said device strip

carrier transfer arm.

52. The method of claim 43 wherein said main chuck/heater table’
comprises a structure that has a flat, circular top surface

wherein furthermore said main chuck/heater table is provided
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with guide and orientation pins for the éuick and accurate
insertion of said device strip carrier into said main

chuck/heater table whereby said main chuck/heater table allows

. the use of one or more 12 inch long device strip carriers

whereby furthermore said main éhuck/heater table structure can
readily be extended to accommodate device Strip carriers in
excess of 12 inches loné whereby furthermore elevated
temperatuies can be created by and applied to said device strip
carrier by said main chu;k/heater table whereby these ele&ated
temperatures aré created eifher;by design features of and
contained within said main chuck/heater tablé or are created by.
a sepérate heater téble.and_transferréd to:said device stri§:
cérrier by thermal convection and via said main chuck/heatef:
table whereby said séparaﬁe heater table islin_close or

approximate physical contact with said main chuck/heater table.

53. The method of claim 43 wherein the_ﬁertical or Zfaxié height
or dimensipn 6f-the'combinedharrangement of the main
chuck/heater féble for holding the device strip carrier thereby
includihg.the device strip carrier thereby including the probe
card thereby inéluding the test head allows for the testing of
BGA devices contained within said device strip'éarrier with a

thickness in excess of 1 mm.
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54. The method of claim 43 wherein said device strip carrier

storage medium comprises a device strip carrier cassette wherein
a multiplicity of device strip carriers can be contained in a

vertical or Z-axis arrangement and which provides adequate

protection to the device strip carriers during the'operation of

storage and transportation of said device strip carriers.

55. The method of ciaim 43 wherein said alignment tools for
loading and unloading of said device strip carrier relatiﬁe to
tne device testing position contain proximity sense and
positioning capabilities that on a continuing basis monitor and
direct the position of the device strip carrier with respect to

the device testing position.

56. The apparatus of Claim 43 wherein said probe card contains a
multiplicity of probe pins”whereby'said probe pins are able to
contact a contacting surface that comprises a sphericallsolder
~ball and also a flat surface.whereby said probe pins furthermore
can accommodate a contacting.or ball pitch'that varies from 1 *
mm. to 500 um whereby said probe pins fﬁrthermore can
accommodate~a solder ball surface planarity of 100 miCrons
whereby said probe pins furthermore vary in number from 4 to 64
to accommodate device packages that vary from 2x2.. to 8x8 devices

-whereby said probe pins furthermore are located such that the
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contact balls in any matrix form that exists across the BGA/CSP

device Can.be_contacted whereby furfherﬁore eééh p;obeICard has
three dimenSional freedom of movement and,is ﬁiovided with three
types of stepping capabilities, that is device tb device within
a site and site to site hithin a device strip and device strip

to device strip.
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