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PROBE SOCKET FOR STRIP TESTING 

BACKGROUND OF THE INVENTION 

This application is related to Attorney·Docket 

#STATS98-008 filed on --~-, serial number -----, assigned · 

to a common assignee. 

· (1) Field of the Invention 

The invention relates to the fabrication.of integrated 

circuit devices, and, more particularly, to a method and apparatus 

for final testing semiconductor devices, such as of Ball Grid Array 

(BGA), Chip Scale Packaging {CSP), Quad Flat Pack {QFP), Quad Flat 

No-Lead {QFN) Integrated Circuit chips and others, that are mounted 

on strips. 

(2) Description of the Prior Art 

A Ball Grid Array (BGA} is an array of solderable balls·placed 

r ~, . 

on a chip carrier. The balls contact a prin~ed circuit board in an 

array configuration where, after reheat, the balls connect the chip 

to the printed circuit board. BGA's are known with 40, 50 and 60 

mils. .spacings in regular and staggered array patterns. 
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In order to test a BGA device, the contactor elements of the 

BGA device are inserted into a contactor plate having a plurality 

of sockets. The contactor plate is coupled to a Device Under Test 

(OUT) loadboard, which is coupled to a testing machine. The DUT 

loadboard is in essence a printed circuit board that completes 

electrical connections between·the BGA contactor 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 OUT board.· 

At present the final testing of· semiconductor Integrated-

Circuits is per£ormed using Integrated Circuit Handler apparatus 

whereby each of the IC packages is handled 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. 

Mass production of semiconductor Integrated Circuits (IC's) 

brings with it the requirement that these IC's can be tested at 

high speed. Current trends in the semiconductor industry also 

·promote convenient and bulk handling of semiconductor chips. While 

high speed testing has been current practice in the industry for a 

number of years,· this testing. in.most cases handles individual 

chips. By_ mounting individual chips onto strips the flow of chips 
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through the manufacturing and testing cycles can be greatly 

facilitated. This improved capability of handling a large·r number 

of chips has to be accompanied with corresponding improvements in 

the testing capabilities for.these chips. Moreover, strip testing 

also eliminates the use of trays for transportation and storage of 

individual chips throughout the.whole testing process. This results 

in requirements for ·improved capabilities of handling chips that 

are mounted on strips in a testing environment. These improved 

capabilities transport chips at a rapid rate in and ·out of the test 

position. While in the test position, the chips must be contacted 

in a rapid and dependable way so· that the chip can be tested. This 

contacting of the chip while the chip is· in the position where it 

can be tested is done by means of probe sockets. The invention 

addresses a probe socket design that meets the.requirements of 

rapidly and dependably contacting semiconductor devices for the 

purpose of testing these devices • 

. The present invention teaches an apparatus and method for 
. . 

testing integrated semiconductor circuits by means.of device or 

package strip· testing using probing techniques with a probe socket. 

us 5,355,079 (Evans et al.) shows a probe assembly fo;i:: testing 

IC devices. 
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us 5,420,506 (Lin) teaches an apparatus and method for testing 

packages. 

us 5,843,808 (Karnezos) ·shows a TAB grid array package made in 

strips. 

us 5,852,87"0 (Freyman et al.) teaches a Grid array assembly 

that includes a test step. 

US 4,1816,754 (Buechele et al.) and US 5,419,710(Pfaff) and US 

5,656,942(Watts) show various tester and holders. However,· these 

refe~ences differ from the exact process of the invention. 

SUMMARY OF THE INVENTION 

It is the objective of the invention to provide apparatus 

and method for testing integrated semiconductor circuits by means 

of device strip testing using probing techniques with a probe 

socket. 

. . . 

The invention teaches, in accordance with the objective of 
. . 

the invention, a· new. ·probe socket that allows for high speed and 

dependable contacting of points of contact on the Device Under 
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Test. The new probe socket is aimed at a testing environment where 

semiconductor devices are mounted on device or package strips. 

BRIEF DESCRIPTION OF THE DRAWINGS 

... 
·- Fig. 1 shows a top view ·and a cross section of the base of the 

probe socket. 

Fig. 2 shows a top view and a.cross section·of·the top cover 

of the probe socket. 

Fig. 3 shows a perspective view of the base of the probe 

socket combined with the top cover of theprobe socket with a cross 

section of the combined pogo pins. 

Fig. 4 shows a cross section of the probe socket in the device 

test environment • 

. DESCR!PTION OF THE PREFERRED EMBODIMENTS 

Using the current practice of handling integrated circuit 

packages on an individual basis presents problems of ha'ndling the 

ever-decreasing-size of the packages. Shrinking integrated circuit 

packages further aggravate the problems of increased tooling costs 
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and. increased lead time for test kit modificat.ions due to the 

smaller IC packages and to the higher demands posed by the more 

accurate tolerances required for the sma~ler IC packages. Moreover, 

tooling up of trays for these packages for storage and 

transportation also incurs cost and lead· time. 

The present invention addresses these problems by· using a 

new method of ·testing the IC packages. The heed to handle IC 

packages on an i.ndi vidual basis is eliminated by using IC 

probing techniques applied by· means of a modified probing 

apparatus arid a probe_socket whereby IC packages can be tested 

while handled in strip ~orm (strip testing). The· individual 

testing of each semiconductor device will in this manner be 

replaced by Device Strip Testing which will be performed by_ the 

modified probing apparatus, this probing apparatus is provided 

with a probe socket of the invention.The combination probing 

apparatus/probe socket allows for high speed testing o·f 

Integrated Circuits while these IC's are mounted on strips for 

convenient and speedy handling of the IC's. The time required 

to handle and test the integrated circuits will as a 

consequence be sharply reduced. 

A plurality.of individual BGA/QFP (or.other type of~ chips 

will be mounted on a strip:, this strip will be referred to as 
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the package strip. The.package ·strip in turn will be.mounted on 

an adhesive tape attached to a_rigid platform for handling of 

the package strip before, during and· after device testing 

operations. This platform will be referred to as the strip 

carrier frame. The number.of BGA/CSP (and other types of) chips 

that can be mounted on one strip carrier frame is determined by 

the length of the package strip and by a particular package 

size. A strip carrier frame that, for instance, can handle a 

package 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 strip carrier frame. 

The package strip is typically made of bismaleimide 

triazene (BT) substrate material. The BGA/QFN devices are 

strip mounted to the strip carrier frame using adhesive 

tape, this operation is a· machine operation. The strip to 

strip carrier frame mount accuracy in the X and Y­

directions is± O.OSnun, the theta rotation accuracy is± 

0.5 degrees. 

A package strip is· further subdivided-into sites; each 

site contains a multiplicity of BGA/CSP chips or device_s. 
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To summarize the above: 

a multiplicity of BGA/CSP devices forms a site 

a multiplicity of sites forms a package strip 

· one or more package strips may be mounted on a 

strip carrier frame. 

~ t;he strip carrier frame provides the meansfor 

pandling the BGA/CSP devices in the device probing 

apparatus using a new probe socket. 

The probing apparatus of the present invention has the 

following performance characteristics: 

1) be capable of handling 12 inch strip carriers frames 

while the probing apparatus can easily be modified to handle 

either larger or smaller strip carriers frames 

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

plurality of strip carri~rs frames in the environment of the 

probing apparatus with the new probe socket 

3) use a loading/unloading arm for loading/unloading strip 

carrier frames into and from strip carrier frame cassettes 

4) provide alignment of the Device Under Test (OUT) 

5) be equipped with a loader/unloading transfer arm that 

transfers the strip carrier frame from the loading/unloading arm 

to the device testing platform and that can handle 12-inch strip 

8 



carrier frames and that can be easily modified to handle either 

larger or smaller strip carrier frames 

6) be equipped with a main chuck and·heater table that secures·· 

the OUT during testing and that can handle 12-inch strip 

carriers frames and that can easil.Y be modified to handle either 

larger or smaller strip carrier frames 

7) provide two types of stepping capabilities, that is device to 

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

Referring now specifically to Fig. la, there is shown a top 

view of the base 10 of the probe socket. The probe socket consists 

of two units, that is a socket base 10 and a socket top cover. The 

top cover of the probe socket is· not shown in Fig. 1 and will be 

further detailed under Figs. 2 and 3 following. The top cover of 

the probe socket is mounted ove~ the opening 11 that is shown in 

Fig. ·1 in a direction that is the same as the longest dimension of 

this opening 11. 

A number of the detailed items that are indicated in Fig. 1 

are for purposes of positioning the base of the probe socket while 

in the device test environment, as follows: 

- 12 represents a M3 screw that is used to fasten the socket base 

to the load-board or test~board 
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- 14 are 0.3 mm diameter dowel pins that are located in the socket 

base and that serve as a guide to the load-board or the test-board 

- 16 are 2.0 mm diameter dowel pins that are located in the socket 

base and that serve as a guide for the socket top cover. 

- 18 represents M2 screws that are used to fasten the socket top 

cover and the socket.base onto the load-board or the test-board 

- 20 represents M2 screws that are used to fasten the socket top 

cover to the s.ocket base, and 

- 22 are openings into which the pogo pins reside. · 

Fig. lb shows a cross section of. the ba·se of the probe socket 

as taken along the line 2 - 2' in Fig. la. The relative positions 

of openings 12 and 18 are indicated even though the cross section 2 

- 2' does not directly intersect with these openings. Contained 

within the circle 24 of Fig. lb is a cross section of the·areas 

where the pogo pins will reside. The pogo pins are the pins that 

make electrical contact with the points of contact in the Device 

Under Test {OUT) and are further detailed in Fig. le. Of interest 

to note in Fig.;. lb is the opening 26 that is provided in the top 

surface of the base ·Of the probe socket. The top cover of the. probe 

socket; to be discussed under Fig. 2, fits into this opening, pogo 

pins provided in the top cover of the probe socket make ~ontact 

with pogo pins provided in the base of the.probe socket along the 

interface.28. 
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The area 24 in Fig. lb is the area that contains a plurality 

of pogo pins 28 (drilled holes) for pogo pins, the pogo pins when 

placed into such openings.will make contact between the load-board 

and the DOT. The pogo pins are to be mounted in the base of the 

socket, that is in the-openings for the contact points 28 shown in 

Fiq. lb, and are therefore the parts of the pogo pins that are . . 

directly in contact with the Device Under Test (see Fi_g. 4 for a 

better overview of this). 

Fig. le shows a.blow-up of the areas of the openings for the 

pogo pins contained within the highlighted circle 24 of Fig. lb. 

Area 26 again is the area into which.the top cover of the probe 

socket will be positioned. Each.of openings for pogo pins shown in 

Fig. le has a main body 30 that steps into a narrower section 32. 

It is at this narrower section 32 that the tip of the pogo pin 

makes contact with the points of contact of a Device Under Test • 

. Fig. 2 shows a top view and·a cross section of.the top cover 

36 of the probe socket. Items of positioning, such as 16, 18 and 

20, have previously been discussed under Fig. la and do not need to 

be addressed at this point. Area 38 indicates the area in which a 

plurality of pogo pins are mounted. It must again be remembered 

that the top cover of the probe socket in inserted into the base of 

11. ,· 



" 

.. 

·.• 

the probe socket, as -previously indicated as opening 26 under Fig. 

lb. 

:E'ig. 2b shows a cross section of the top cover of the probe· 

socket as taken along the line 3 - 3i of Fig. 2a. Circle 38 

contains areas where.the pogo pins.will reside and are further 

. detailed in Fig•· 2c. · 

Fig. 2c shows a blow up of a sub-secfion of ·the cross section 

that is shown in Fig. 2b. Within the circle 38 are contained 

openings where·pogo pins will reside, each.of the openings has a 

main body 40 that steps into a narrower section 42. The areas of 

openings of circle 38 will meet and match the areas of openings of 

.circle 24 and the pogo pins will reside and be enclosed within 

these openings~· The upper sections 42 ·of the pogo pins shown in 

Fig. 2c make contact' with the load board. 

Fig. 3a shows a perspective view of the.base 10 of the probe 

socket with the top 36 of the probe socket inserted into the base • 

The area 44 presents a perspective view of the multiplicity of pogo 

pins that have been mounted in the probe socket; this perspective 

view is the view that faces the ·load-board. 
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Fig. 3b presents a cross section of 46 of an array of pogo 

pins that has been taken along.the ·line 4 - 4' in Fig. 3a. The 

section 10 is the cross section of the base of the probe socket; 

section 36 is a cross section of the top of the probe socket. 

The electrical contact between the load-board and the OUT is 

now clear: the upper part of the pogo pin (for instance part 42 in 

Fig. 3b} makes contact with the load board, from the upper part 42 

of the pogo pins extending the electrical contact through the body 

of the pogo pins (fo;r instance part 40 and part 30 of Fig. 3b; 

sharing similar pins) into the lower part (for instance part 40 in 

Fig. 3b}, the lower part contacts a matching pogo pin (for instance 

pogo pin 30 in Fig. 3b) extending the electrical contact through 

the. upper part of this pogo pin into the lower part (for instance 

part 32, in Fig. 3b) which lower.part makes contact with the DUT. 

Fig. 4 shows a cross section ·of the probe socket 48 in the 

test environment. The base 10 and the top 36 of the probe socket 

are readily identifiable. The top cover 36 of.the probe socket 

interfaces with the .loadboard ·so while the socket base 10 

interfaces with the contact points of the OUT that are mounted on 

the strip carrier frame 54. The interface 56 forms, from a systems 

point of view, the interface between the testhead 58 and the probe 

handler 60. The strip carrier frame 54 is mounted on a chuck 62 
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that directlyinterfaces with and is part of the probe handler. 

This chuck provides four directions of motion, that is·x, Y, Zand 

rotational directions.· The probe handler 60 and its related chuck 

62 have been described in detafl in the related co-pending and .co""" 

·assigned application iSTATS98-008. 

Although the invention has been described and· illustrated 

with reference to specific illustrative embodiments t_hereof, ·it is 

not intended that the invention be limited to ·those illustrative 

~odiments. Those skilled in the art will recognize that 

variations and modifications can.be made.without departing from 

the spirit of the invention. It is therefore intended to include 

within the invention a;J..l such variations and modifications which 

fall within the scope of the appended claims and equivalents 

thereof. 
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What is claimed is: 

1. A method of interfacing between a test board and a probe 

handler for high-speed semiconductor device testing, 

comprising: 

a probe socket; 

a device package strip; 

a strip carrier frame; and 

a means for mounting said device package carrier strip to 

said strip carrier frame. 

2. The method of. claim 1 wherein said probe s·ocket contains 

a socket base and a socket top -cover. 

3. The method of claim 2 wherein said socket base contains: 

a means of socket base alignment; 

an opening for the insertion of said socket top cover; and 

a multiplicity of openings at socket base for pogo pins to 

contact said Device Under Test. 

4. The method of claim 3 wherein said means of socket base 

alignment contains: 

a means to fasten the socket base to the load-board or test-board; 

a means that serves as a guid~ to the load-board or the test-board; 

a means that serves as a guide for.the socket top cover; 
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a means to fasten the socket top cover and the socket base onto the 

load-board or the test-board; and 

a.means to fasten the socket top cover to the socket base. 

S. The method of claim 3 wherein said opening for the insertion of 

said socket top cover matches and mates with said.socket top cover 

thereby allowing· the alignment, insertion and attachment of said 

top cover to said socket base. 

6. The method of claim 3 wherein said multiplicity of pogo pins at 

the socket base for contacting said Device Under Test is an array 

of pogo pins that matches and mates and provides a multiplicity of 

paths of electrical contact between a plurality of points of 

contact in said Device Under Test.and a plurality of points of 

contact in the loadboard. 

7. The method of claim 2 wherein said socket top cover contains: 

a means for aligning and. attaching said socket top cover to said 

socket base plate; and 

a multiplicity of openings at the tqpcover for the pogo pins. 

8. The method of claim 7 wherein said means for aligning and 

attaching said socket top cover to said socket.· base plate is: 

a means to serve as a guide for the socket top.cover; 
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a means to fasten the socket top cover and the socket base onto the 

load-board or the test~board; and 

a means that.is used to·fasten the socket top cover to the 

socket base. 

9. The method of claim 7 wherein said multiplicity of pogo 

pins at the top cover is an array of pogo pins that matches and 

mates and provides a multiplicity.of paths of electrical contact·· 

between a plurality of points of contact in the loadboard and a 

plurality of points of contact in the Device Under Test. 

10. The method of claim 1 wnerein said device is selected 

from the group consisting of Ball· Grid Array (BGA), Land 
.. 

Grid Array (LGA), Quad Flat Pack (QFP), Quad Flat No-Lead 

(QFN) and Pin Grid Array (PGA) .devices or any other device 

that can be mounted on a·device strip. 

lL The method of claim 1 wherein .said means for mounting 

said device package.carrier strip to said strip carrier 

frame is adhe·sive tape. 

12. An apparatus for interfacing between a test board and 

a probe handler for high-speed semiconductor device 

testing, .comprising: 
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a probe socket; 

· a device package strip; 

a strip carrier frame; and 

a means for mounting said device package carrier strip to 

.said strip carrier frame. 

13. The apparatus of claim 12 wherein said probe socket 

contains a socket base and a socket top cover. 

14. The apparatus of claim 13 wherein said socket base 

contains: 

means of socket base alignment; 

an opening for the insertion of said socket top cover; and 

a multiplicity of openings at socket base pogo pins to 

contact said Device Under Test. 

15. The appara.tus of claim 14 wherein said means of. ·socket 

base alignment contain: 

a means to fasten the socket base to the load-board or test-board 

a means that serves as a guide to the load-board or the test-board 

a means that serves as a guide for the socket top cover 

a means to fasten the socket top cover and the socket base onto the 

load-board or the test-board; and 

a means to fasten the socket top cover to the socket base. 
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16. The apparatus of claim 14 wherein said opening for the 

insertion of said socket top cqver matches and mates with said 

socket top cover thereby allowing the alignment, insertion and 

attachment of said top cover to said socket base. 

17. The apparatus of claim 14 wherein said multiplicity of pogo 

pins at the socket base for contacting said Device Under Test is an 

array of pogo pins that matches and mates and provides a 

multiplicity of paths of electrical contact between .. a plurality of 

points of contact in--said Device Under Test a:Q.d a plurality of 

points of contact in said loadboard. 

18. The apparatus of claim 13 wherein said socket top cover 

contains: 

means for aligning and attaching. said socket top cover to ·said 

socket base plate; and· 

a multiplicity of openings at the top cover for the. pogo piris. 

. . 

19. The apparatus of claim 18 wherein said means for aligning and 

attaching said socket top cover to said socket base plate is: 

a means to serve as a guide for the socket top cover; 

a means to fasten the socket.top cover and the socket.base onto the 

load-board or the test-board; and 
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a means that is used to fasten the socket top cover to the 

socket base. 

20. The apparatus of claim 18 wherein said multiplicity pogo pins 

.·at the top cover is an array of pogo pin.s .that matches and mates 

and provides a multiplicity of paths of electrical contact between 

a plurality of points of contact iri said loadboard and a plurality 

of points of contact in said Device Under Test. 

21. The apparatus of claim 12 wherein said device is 

selected from the group consisting of Ball Grid Array 

(BGA}, Land Grid Array (LGA}, Quad Flat Pack (QFP}, Quad 

Flat No-Lead (QFN}. and·Pin Grid Array (PGA) devices or any 

other device.that can be mounted on a device strip. 

22.· The apparatus of claim 12 wherein said.means for 

mounting said device· package carrier strip to said strip· 

carrier frame is adhesive tape. 


