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Title: Probe head for a testing apparatus of electronic devices with 

enhanced filtering properties 

DESCRIPTION 

	

5 	Technical Field  

The present invention refers to a probe head for a testing apparatus 

of electronic devices. 

The invention refers in particular, but not exclusively, to a probe 

head with enhanced frequency performances and the following 

	

10 	description is made with reference to this field of application with the only 

purpose of simplifying its exposition. 

Background Art 

As it is well known, a probe head is essentially a device apt to place 

a plurality of contact pads of a microstructure, in particular an electronic 

	

15 	device integrated on a wafer, in electrical contact with corresponding 

channels of a testing apparatus which performs the working test thereof, 

in particular the electrical one, or the test in general. 

The test performed on integrated devices is particularly useful to 

detect and insulate defective devices already in the manufacturing step. 

	

20 	Usually, the probe heads are thus used for the electrical testing of devices 

integrated on wafers before cutting or singling and mounting them within 

a chip containment package. 

A probe head essentially comprises a plurality of movable contact 

elements or contact probes provided with at least one end portion or 

	

25 	contact tip for a corresponding plurality of contact pads of a device under 

test, also referred to as DUT (acronym of "Device Under Test"). The terms 

end or tip mean here and below an end portion, not necessarily being 

sharpened. 

It is in particular known that the effectiveness and reliability of a 

	

30 	measurement test depends, among other factors, also on the realization 

of a good electrical contact between device and testing apparatus, and 

therefore, on the establishment of an optimal electric contact between 

probe and pad. 

Among the types of probe heads used in the technical field here 

	

35 	considered for the test of integrated circuits, probe heads having vertical 
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probes are widely used, such probe heads being called "vertical probe 

heads". A vertical probe head essentially comprises a plurality of contact 

probes retained by at least one pair of plates or guides, substantially 

plate-shaped and parallel to each other. These guides are provided with 

	

5 	suitable holes and are arranged at a certain mutual distance, so as to 

leave a free zone or air gap for the movement and the possible deformation 

of the contact probes. The pair of guides includes in particular an upper 

guide or upper die and a lower guide or lower die, both provided with 

guide holes within which the contact probes axially slide, such contact 

	

10 	probes being usually made of wires of special alloys having good electrical 

and mechanical properties. 

The good connection between the probes and the contact pads of the 

device under test is also in this case ensured by the pressure of the probe 

head onto the device itself, the contact probes, which are movable within 

	

15 	the guide holes realized in the upper and lower dies, undergoing a 

bending within the air gap between the two dies during such pressing 

contact and also a sliding within those guide holes. 

It is also known to use probe heads whose probes are not fixedly 

fastened but are interfaced to an interfacing board, in turn connected to 

	

20 	the testing apparatus: such probe heads are referred to as probe heads 

with unblocked probes. 

In this case, the contact probes also have a further end portion or 

contact head towards a plurality of contact pads of such interfacing 

board. The good electrical contact between probes and interfacing board 

	

25 	is guaranteed in a similar manner to the contact with the device under 

test by pressing the probes onto the contact pads of the interfacing board. 

Probe head and interfacing board are comprised in a so-called probe 

card, which constitutes the terminal portion of a testing apparatus of 

devices integrated in wafer. 

	

30 	In its most general form, a probe card, globally and schematically 

indicated with 10 in Figure 1, comprises a probe head 1, having 

unblocked vertical probes in the example of the Figure. The probe head 

1 comprises a plurality of contact probes 2 contained in a body 3, in turn 

usually comprising at least one pair of plate-shaped supports or guides 

	

35 	provided with respective guide holes adapted to house in a sliding manner 
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the contact probes 2 that are not shown since of conventional kind. 

Each contact probe 2 has an end or contact tip 2A abutting onto a 

contact pad of a device under test (not shown), in particular integrated 

on a semi conductive wafer, so performing the mechanical and electrical 

	

5 	contact with such device. 

In addition, each contact probe 2 has a further end, commonly 

indicated as contact head 2B, towards a plurality of contact pads 4A of 

an interfacing board 4. The good electrical contact between probes and 

interfacing board is ensured in a similar manner to the contact with the 

	

10 	device under test by pressing the probes, in particular the respective 

contact heads 2B, onto the contact pads 4A of the interfacing board 4. 

More in particular, the interfacing board 4 is also used to perform a 

spatial transformation between the distribution of the contact pads 4A 

arranged at a first face F4a thereof, also referred to as "probe side", onto 

	

15 	which the contact heads 2B of the contact probes 2 abut, and 

corresponding contact pads 4B arranged at a second and opposite face 

F4b, also indicated as "tester side", of the interfacing board 4, in 

particular for the connection with the printed circuit board 5 or PCB 

(acronym of "Printed Circuit Board") of connection with the testing 

	

20 	apparatus. 

According to its main function to perform a spatial transformation 

of the contact pads, with in particular a relaxation of the dimensional 

constraints related to the distances between pads, indicated as pitch, of 

the latest technologies, the interfacing board 4 is also usually indicated 

	

25 	as space transformer. In other words, thanks to the use of the interfacing 

board 4 it is possible to realize the tester side contact pads 4B with a 

pitch greater than the pitch of the probe side contact pads 4A. 

The spatial transformation operation inside the interfacing board 4 

is performed by using a plurality of conductive tracks 6, in particular 

	

30 	metallic, adapted to carry out the routing of the signals from the probe 

side contact pads 4A to the tester side contact pads 4B and from these 

latter, by means of suitable electrical contact structures 7, such as 

conductive balls, pins or pillars, to name a few, able to connect to the 

PCB 5. Even within the PCB 5 the routing of the signals is performed, 

	

35 	through further conductive tracks 8, in particular metallic ones, in order 
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first housing guide hole being separated from the same by a second 

diaphragm, such first and second diaphragms ensuring the isolation of 

the contact probe and of the further contact probe from the second and 

first conductive portions, respectively. 

	

5 	According to another aspect of the invention, the support can 

comprise at least a pair of guides or dies being plate-shaped and parallel 

to each other, separated by an air gap, each of the guides being provided 

with a plurality of housing guide holes of the contact probes of the first 

group and a corresponding plurality of passing through guide holes of the 

	

10 	contact probes, each of the guides having at least a conductive portion 

including at least a guide hole housing a contact probe of the first group. 

More in particular, the conductive portions of the guides may be 

separated by the passing through guide holes of the contact probes by 

diaphragms that guarantee the insulation of the contact probes from the 

	

15 	conductive portions. 

Furthermore, the housing guide holes may have respective first 

diameters, preferably equal to each other, and lower than respective 

second diameters of the corresponding passing through guide holes, 

preferably equal to one another, the term diameter meaning a maximum 

	

20 	transverse dimension of the guide holes, even non-circularly shaped, in 

correspondence with a cross-section taken in correspondence of a plane 

defined by the guides. 

Moreover, the conductive portions may be connected to a distinct 

reference voltage selected between a ground reference and a power supply 

	

25 	reference. 

Such conductive portions may also be realized on correspondent 

faces of the guides. 

According to another aspect of the invention, at least one conductive 

portion may include and electrically connect a plurality of housing guide 

	

30 	holes of the contact probes of the first group. 

According to yet another aspect of the invention, a first guide of such 

guides may comprise a housing seat of the filtering capacitor, the 

conductive portion of the first guide also extending at the housing seat. 

In particular, the filtering capacitor may be inserted into the housing 

	

35 	seat and rests on the conductive portion of the second guide. 
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According to another aspect of the invention, the first and the second 

guide may further comprise a plurality of housing guide holes of contact 

probes of a second group of contact probes carrying working signals, the 

conductive portions of the guides being separated from the guide holes 

	

5 	housing contact probes of the second group by suitable diaphragms that 

guarantee the insulation of the contact probes of the second group from 

the conductive portions. 

In particular, the contact probes of the second group may be 

partially coated by an insulating material, preferably in a portion at the 

	

10 	housing guide holes. 

Furthermore, the contact probes of the first group may be partially 

coated by an insulating material, preferably in a portion at the passing 

through guide holes. 

According to another aspect of the invention, the support may 

	

15 	further comprise an intermediate guide inserted between the pair of 

guides occupying the air gap, such intermediate guide being provided 

with a plurality of guide holes housing the contact probes of a second 

group of contact probes carrying working signals and a corresponding 

plurality of passing through guide holes of contact probes of the first 

	

20 	group, the intermediate guide slidingly contacting the contact probes of 

the second group only. 

More in particular, the housing guide holes of the contact probes of 

the second group may have respective first diameters, preferably equal to 

each other, and lower than respective second diameters of the 

	

25 	corresponding passing through guide holes, which are preferably equal 

to one another, the term diameter meaning a maximum transverse 

dimension of said guide holes, even non-circularly shaped, at a cross 

section taken in correspondence of a plane defined by the intermediate 

guide. 

	

30 	Furthermore, the intermediate guide may comprise a further 

housing seat of the filtering capacitor, having similar size and being 

positioned at the housing seat formed in the first guide of the pair of 

guides. 

According to another aspect of the invention, the support may be a 

	

35 	lower support of a pair of supports housing said contact probes, the term 
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lower meaning closer to a device under test integrated on wafers, said 

filtering capacitor being so positioned in proximity of contact tips of the 

contact probes adapted to abut onto contact pads of the device under 

test. 

	

5 	According to another aspect of the invention, the probe head may 

comprise a plurality of filtering capacitors. 

Moreover, according to yet another aspect of the invention, the 

conductive portion may substantially extend on the whole support and 

cover one of the faces thereof, including and connecting a first group of 

	

10 	housing guide holes of contact probes of the first group, the conductive 

portion further comprising respective non-conductive areas at the guide 

holes housing contact probes not belonging to the first group. 

Finally, according to another aspect of the invention, the probe head 

may comprise contact probes partially coated by an insulating material, 

	

15 	preferably in a portion at the guide holes included in conductive portions 

to which such contact probes are not to be electrically connected. 

The characteristics and advantages of the probe head according to 

the invention will become apparent from the description, which is made 

hereafter, of an embodiment thereof, given by way of non-limiting 

	

20 	example with reference to the accompanying drawings. 

Brief Description of Drawings  

In such drawings: 

Figure 1 schematically shows a probe card provided with filtering 

capacitors and adapted to support a vertical probe head realized 

	

25 	according to the prior art; 

Figure 2A schematically shows a vertical probe head realized 

according to the present invention; 

Figures 2B and 2C schematically show alternative embodiments of 

the probe head of Figure 2A. 

	

30 	Figures 3A, 3B schematically show a plane view of alternative 

embodiments of a support of the probe head of Figures 2A-2C; 

Figure 4 schematically shows a further alternative embodiment of a 

vertical probe head according to the present invention; 

Figures 5A, 5B schematically show a plane view of a support of the 

	

35 	probe head of Figure 4; 
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Figures 6A-6C schematically show further alternative embodiments 

of a vertical probe head according to the present invention; and 

Figure 7 schematically shows a plane view of an alternative 

embodiment of the support of the probe head of Figure 4. 

	

5 	Modes for Carrying Out the Invention  

With reference to such figures, and in particular to Figure 2A, a 

probe head having a plurality of contact probes for testing electronic 

devices, in particular integrated on wafers, is globally indicated with 20. 

It should be noted that the figures represent schematic views of the 

	

10 	probe head according to the invention and are not drawn to scale, but 

instead they are drawn so as to emphasize the important features of the 

invention. 

Moreover, the different aspects of the invention represented by way 

of example in the figures can be obviously mutually combined and 

	

15 	interchanged from one embodiment to another. 

In particular, as illustrated in Figure 2A, the probe head 20 

comprises a plurality of contact probes 21 of the vertical type slidably 

housed in a support 22, substantially a plate-shaped card. More in 

particular, the probe head 20 illustrated in Figure 2A comprises at least 

	

20 	a first group of contact probes intended to carry power supply and ground 

signals towards a device under test 23, in particular integrated on wafers. 

For simplicity of illustration, in Figure 2A only a contact probe for each 

type is shown, and in particular a ground probe 21A and a power supply 

probe 21B. 

	

25 	Each contact probe, in particular the ground probe 21A and the 

power supply probe 21B showed herein, has at least an end or contact 

tip, 24A and 24B, respectively, that abuts onto a corresponding contact 

pad 23A, 23B of a device under test 23, in order to perform the 

mechanical and electrical contact between the device and a test 

	

30 	apparatus (not shown). 

As seen in relation to the prior art, each contact probe may also 

comprise a further end or contact head adapted to abut onto a 

corresponding contact pad of an interfacing board or space transformer, 

according to a configuration being well known in the sector and not 

	

35 	shown for simplicity of illustration. 

- 10 - 
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The ground contact probe 21A and the power supply contact probe 

21B are slidably housed in respective housing guide holes 25A, 25B 

realized in the support 22. 

As will be described below, the probe head 20 also comprises at least 

	

5 	a second group of contact probes, intended to carry working signals, in 

particular input/output signals between the testing apparatus and the 

device under test 23. 

It is known that the presence of a large number of contact probes 

intended to carry ground signals, as well as to carry power supply signals, 

	

10 	creates interferences, thus causing a noise in the input/output signals 

used for testing the device to be tested, which limits the frequency 

performance of the probe head. 

Conveniently, the probe head 20 is thus provided with filtering 

elements, in particular filtering capacitors 30, connected to power supply 

	

15 	and ground references. 

To optimize the filtrating effect of the filtering capacitors 30 and thus 

reduce to a minimum the interferences caused by the contact probes that 

carry the ground and power supply signals, 21A and 21B, 

advantageously according to the present invention, the filtering 

	

20 	capacitors 30 are disposed as close as possible to the contact tips 24A, 

24B of such probes, in particular connected to at least one conductive 

portion realized directly on the support 22 of the probes, namely a 

superficial conductive portion. In a preferred embodiment, the probe 

head 20 comprises a pair of supports for the contact probes, as described 

	

25 	with reference to the prior art, and such support 22 is a lower support, 

i.e. it is a support positioned near a wafer comprising the device to be 

tested 23. 

The support 22, in particular its plate-shaped core 22C, is realized 

in a nonconductive material, for example in a ceramic material such as 

	

30 	silicon nitride, or in a glass or silicon-based material, or in a polyamide 

material, or in any other suitable dielectric material. 

Advantageously according to the present invention, in the 

embodiment illustrated in Figure 2A, the support 22 presents at least a 

conductive portion 22A opportunely realized on at least one of its faces 

	

35 	Fa, for example an upper face thereof with reference to the illustration in 
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According to an alternative embodiment schematically shown in 

Figure 2B, the support 22 comprises at least a first and a second 

conductive portion, 22A and 22B, respectively, suitably realized on at 

least one of its faces Fa, for example its upper face with reference to the 

	

5 	illustration of the figure. 

Also in this case, the conductive portions 22A and 22B can be 

realized in the shape of metallization layers deposited on the support 22 

and subsequently photolitographily defined and they can be made of 

every conductive material, for example a metallic one, in particular 

	

10 	selected between copper, gold, silver, palladium, rhodium and alloys 

thereof, to name few. 

More in particular, the support 22 comprises at least one first 

conductive portion 22A including in turn at least a guide hole 25A 

housing a ground probe 21A, and a second conductive portion 22B, 

	

15 	including in turn at least one guide hole 25B housing a power supply 

probe 21B. 

In a preferred embodiment, the first conductive portion 22A 

comprises a plurality of guide hole 25A housing a plurality of ground 

probes 21A, and the second conductive portion 22B includes a plurality 

	

20 	of guide holes 25B housing power supply probes 21B. 

In this case, the first conductive portion 22A coats an area of the 

support 22 including more guide holes 25A housing the ground probes 

21A, such housing guide holes 25A thus being electrically connected to 

each other by the first conductive portion 22A, that thus realizes a 

	

25 	common conductive plane, in particular a common ground plane, 

adapted to electrically connect the housing guide holes 25A and thus the 

ground probes 21A, with each other and a ground reference GND. 

Likewise, the second conductive portion 22B coats an area of the 

support 22 which includes several guide holes 25B housing the power 

	

30 	supply probes 21B, such housing guide holes 25B being thus electrically 

connected to each other by the second conductive portion 22B which 

thus realizes a common conductive plane, in particular a common power 

supply plane, able to electrically connect the housing guide holes 25B 

and hence the power supply probes 21B to each other, and a power 

	

35 	supply reference PWR. 

- 14 - 
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in particular of the face Fa thereof, wherein the first conductive portion 

22A includes and electrically connects a plurality of guide holes 25A that 

house a plurality of ground probes 21A and a second conductive portion 

22B, which includes and electrically connects a plurality of guide holes 

	

5 	25B, that house a plurality of power supply probes 21B, and is physically 

and electronically separated from the first conductive portion 22A by at 

least an area A of the support 22, realized in nonconductive material, 

wherein it is possible to realize further guide holes 25C for housing 

contact probes adapted to transport input/output signals. The first 

	

10 	conductive portion 22A is in this case connected to a ground reference 

GND, while the second conductive portion 22B is connected to a power 

supply reference PWR. 

As discussed above, both the first conductive portion 22A and the 

second conductive portion 22B coat just a superficial portion of the 

	

15 	support 22, in particular just a portion of its face Fa, having an area 

inferior to an overall area of such face Fa. In this way, the support 22 is 

not entirely coated by the conductive portions 22A and 22B, and a 

nonconductive area A separating such conductive portions and where it 

is possible to realize the guide holes 25C that house the contact probes 

	

20 	to carry input/output signals, also indicated as signal probes, is always 

present. 

It is of course possible to realize only one conductive portion 22A or 

22B on the face Fa of the support 22 or a number higher than two 

conductive portions including respective pluralities of guide holes, that 

	

25 	thus result as electrically connected by the respective conductive 

portions. In a similar manner, it is possible to realize the conductive 

portions in order to comprise all the contact probes of a certain kind, for 

example a conductive portion that includes all the ground probes 21A. 

Alternatively, in a further embodiment of the present invention, a 

	

30 	conductive portion entirely covers the support 22 and includes and 

connects holes adapted to house a certain kind of contact probes, for 

example ground probes, except convenient areas where the guide holes 

adapted to host another kind of contact probes is realized, except 

convenient areas where guide holes adapted to host contact probes of 

	

35 	another kind, for example power supply probes or signal probes. Those 

- 17 - 
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areas are substantially obtained by means of removal of the cover 

conductive portion of the support 22 and are thus nonconductive areas. 

In particular, as schematically illustrated in Figure 3B, the first 

conductive portion 22A entirely coats the face Fa of the support 22, with 

	

5 	the exception of respective nonconductive areas Al and A2 wherein the 

housing guide holes 25B and 25C of the power supply probes 21B and 

the signal probes, respectively, are realized. As before, the first conductive 

portion 22A is thus connected to a ground reference GND. It is also 

possible to provide a second conductive portion 22B at the nonconductive 

	

10 	area A2, including and connecting the housing guide holes 25B of the 

power supply probes 21B, such second conductive portion 22B being 

connected to a power supply reference PWR. 

It should be noted that the nonconductive areas can also be in the 

form of a plurality of distinct areas, each of them realized only at a guide 

	

15 	hole to be electrically insulated. 

According to an alternative embodiment, schematically shown in 

Figure 4, the first conductive portion 22A is realized at a first face Fa of 

the support 22, in particular an upper face according to the local 

reference of the figure, while the second conductive portion 22B is 

	

20 	realized at a second and opposite face Fb of the support 22, in particular 

a lower face according to the local reference of the Figure. 

Conveniently, the support 22 comprises in this case a housing seat 

33 of the filtering capacitor 30 that extends along the whole thickness Sp 

of the support 22 so as to connect the opposite faces Fa, Fb of the support 

	

25 	22 itself, allowing in particular a housing of the filtering capacitor in a 

vertical position, always considering the local reference of Figure 4. In 

this case, the housing seat 33 of the filtering capacitor 30 has a second 

dimension H2 substantially equal to the second thickness Sp of the 

support 22. It is thus possible to house a filtering capacitor into said 

	

30 	housing seat 33, the filtering capacitor having a corresponding dimension 

substantially equal to the second dimension H2 of the housing seat 33 or 

having a dimension inferior to such second dimension H2, a convenient 

conductive filling material, such as a conductive paste, being used to 

connect such filtering capacitor 30 to the first and second conductive 

	

35 	portions 22A, 22B. 

- 18 - 
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plate-shaped and parallel to each other, in particular a first or lower guide 

or die 26 and a second or upper guide or die 27, the terms lower and 

upper being used with reference to the representation in the figure, the 

upper guide 27 being more distant from the device under test 23 with 

	

5 	respect to the lower guide 26. 

The support 22 is in particular realized so that the pair of upper and 

lower guides 27, 26 are separated by an air gap 34 having a height H3 

equal to the 10-40% of the total thickness Sp of the support 22 as a 

whole, meant, in this embodiment, as the assembly of the pair of upper 

	

10 	and lower guides 27 and 26, and of the air gap 34. In a preferred 

embodiment, the height H3 of the air gap 34 has a value comprised 

between 80 pm and 500 pm, more preferably equal to 250 pm while the 

total thickness Sp of the support 22 has a value comprised between 750 

pm and 1250 pm, more preferably equal to 800 pm. The upper and lower 

	

15 	guides 27, 26 have respective thicknesses Sp 1, Sp2 with a value 

comprised between 80 pm and 300 pm, more preferably equal to 250 pm. 

Such upper and lower guides 27 and 26 comprise each a plate- 

shaped core wherein respective plurality of housing or passing through 

guide holes of the ground probes 21A and of the power supply probes 

	

20 	21B. More in particular, in the example gives as illustration and not 

limitation in Figure 6A, the lower guide 26 comprises a plate-shaped core 

26C in which at least a first plurality of passing through guide holes 28A 

of the ground probes 21A and a second plurality of housing guide holes 

28B of the power supply probes 21B are made. Likewise, the upper guide 

	

25 	27 comprises a plate-shaped core 27C in which at least a first plurality 

of housing guide holes 29A of the ground probes 21A and a second 

plurality of passing through guide holes 29B of the power supply probes 

21B are made. 

Conveniently, the housing guide holes 29A and 28B of the ground 

	

30 	probes 21A and of the power supply probes 21B have respective 

diameters D lA and D1B with values comprised between 20 pm and 70 

pm, preferably between 30 pm and 40 pm, while the passing through 

guide holes 29B and 28A of the ground probes 21A and of the power 

supply probes 21B have respective diameters D2A and D2B, greater than 

	

35 	the diameters D lA and D1B, respectively, and in particular with values 

-20- 
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comprised between 40 i.tm and 100 i.tm, preferably between 40 i.tm and 70 

i.tm. With the term diameter it is meant a maximal transversal dimension 

of such guide holes, even of non-circular shape, at a transversal section 

of the holes taken at a plane defined by the guides. Preferably, the 

	

5 	diameters D lA and D1B of the housing guide holes 29A and 28B are 

substantially equal to each other; similarly, the diameters D2A and D2B 

of the passing through guide holes 28A and 29B are substantially equal 

to each other. 

For simplicity of exposition, housing guide holes, in particular the 

	

10 	guide holes 29A and 28B, and passing through guide holes, in particular 

the guide holes 29B and 28A, will be discussed below. 

It should be noted that the sizing of the housing guide holes and the 

passing through guide holes ensures that each contact probe 21 is in 

contact with one and only conductive portion realized on a guide, as in 

	

15 	the previous embodiment examples. 

The upper and lower guide 27 and 26, in particular their plate- 

shaped cores 27C and 26C, are made of a nonconductive material, for 

example a ceramic material such as silicon nitride or in a glass or silicon- 

based material, or in a polyamide material, or in any suitable dielectric 

	

20 	material. 

Furthermore, the upper guide 27 and the lower guide 26 have 

respective conductive portions, realized on at least one face of such 

guides, for example a respective upper guide, stillwith reference to the 

illustration of Figure 6A; the conductive portions can be realized, for 

	

25 	example, in the form of metallizations conveniently deposited and 

photolithographily or by means of a laser defined. Such conductive 

portions may be made in any conductive material, such as for example 

metallic, in particular selected between copper, gold, silver, palladium, 

rhodium and alloys thereof, to name few. 

	

30 	More in particular, the upper guide 27 comprises at least a first 

conductive portion 27A that includes and connects the housing guide 

holes 29A of the ground probes 21A, that are thus connected to each 

other and to a ground reference GND; substantially, the first conductive 

portion 27A realizes a common conductive plane, in particular a common 

	

35 	ground plane adapted to electrically connect the guide holes 29A and 

-21- 
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thus the ground probes 21A. 

Similarly, the lower guide 26 comprises at least a second conductive 

portion 26A that includes and electrically connects the housing guide 

holes 29A of the power supply probes 21B, that thus result connected to 

	

5 	each other and to a power supply reference PWR; also in this case, the 

second conductive portion 26A thus realizes a common conductive plane, 

in particular a common power supply plane adapted to electrically 

connect the guide holes 28B and thus the power supply probes 21B. 

It should be noted again that thanks to the sizing of the housing 

	

10 	guide holes and the passing through guide holes, the ground probe 21A 

is in contact only with the first conductive portion 27A realized on the 

upper guide 27 and the power supply probe 21B is in contact only with 

the second conductive portion 26A realized on the lower guide 26. 

Moreover, the conductive portions 27A and 26A are realized on the 

	

15 	respective guides 27 and 26 such as not to contact the housing guide 

holes 29B and 28A of the power supply probes 21B and of the ground 

probes 21A, respectively, more in particular in order to be separated from 

such guide holes 29B, 28A by respective diaphragms Dfa 1 , Dfa2, Dfbl, 

Dfb2, namely having dimensions greater than 5µm. 

	

20 	It is also possible to use at least partially insulated contact probes 

21A and 21B, for example by means of a coating with an insulating 

material, in particular a portion thereof at the passing through guide 

holes 28A and 29B, in order to avoid undesired electrical contacts 

between such contact probes 21A and 21B and the conductive portions 

	

25 	27A and 26A, respectively. In this case, the presence of diaphragms 

between a conductive portion and the guide holes that are not to be 

connected could also be unnecessary. 

In an embodiment, all the ground probes 21A or the power supply 

probes 21B of the probe head 20 are electrically connected by means of 

	

30 	a same conductive portion 27A, 26A; alternatively, only a part of such 

ground probes 21A or of such power supply probes 21B may be 

connected to the first or to the second conductive portion 27A, 26A, 

respectively. It is also possible to consider the case wherein distinct first 

conductive portions 27A and/or distinctive second conductive portions 

	

35 	26A are connected to distinct ground and/or power supply references. 

-22- 
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In a preferred embodiment, the first and second conductive portions 

27A, 26A comprise also an orthogonal portion 27Aw, 26Aw that at least 

partially coats an inner wall of the housing guide holes 29A, 28B of the 

ground probes 21A and of the power supply probes 21B, respectively. In 

	

5 	this way, the electrical contact between the ground probes 21A and the 

power supply probes 21B and the respective first or second conductive 

portion 27A, 26A is realized by means of a contact sliding between them 

and the orthogonal portion 27Aw, 26Aw of the corresponding conductive 

portion 27A, 26A coating the walls of the guide holes 29A, 28B wherein 

	

10 	the probes are housed. 

It should be noted, however, that also in the case of conductive 

portions 27A, 26A that do not coat such inner wall of the guide holes 29A, 

28B, the contact is always granted by the thickness of such conductive 

portions on which the respective contact probes slide anyway on occasion 

	

15 	of their movement during testing operations performed by means of the 

probe head 20. 

As already mentioned, the probe head 20 usually comprises also 

further contact probes, in particular probes intended to carry operative 

signals, namely input/output signals between the testing apparatus and 

	

20 	the device under test 23, also indicated as signal probes. In the examples 

of Figures 6B and 6C only one of these probes is shown as an example, 

indicated below as signal probe 21C. 

In this case, as in the example illustrated in Figure 6B, the upper 

guide 27 and the lower guide 26 comprise respective housing guide holes 

	

25 	29C and 28C of such signal probes 21C, having respective diameters D1C 

with values similar to the diameters D 1A, D1B of the housing guide holes 

29A and 28B of the ground probes 21A and the power supply probes 21B 

and in particular with values comprised between 20 i.tm and 70 i.tm, 

preferably between 30 i.tm and 40 i.tm. Moreover, as before, the first and 

	

30 	second conductive portions 27A, 26A are realized on the upper guide 27 

and on the lower guide 26, respectively, in order to be separated by such 

housing guide holes 29C, 28C of the signal probes 21C by convenient 

diaphragms Dfc 1 , Dfc2, in particular having dimensions bigger than 5 

i.tm. 

	

35 	It is also possible to use signal probes 21C being at least partially 
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insulated, for example by means of a coating in an insulating material, 

in particular in a portion thereof at the housing guide holes 29C, 28C, in 

order to prevent undesired electric connections between such signal 

probes 21C and the conductive portions 27A and 26A, respectively. In 

	

5 	this case, the presence of diaphragms between a conductive portion and 

the passing through guide holes can also be unnecessary. 

In an alternative embodiment shown in Figure 6C, the support 22 

can also comprise an intermediate guide 35, inserted between the upper 

guide 27 and the lower guide 26, and preferably in contact with them. 

	

10 	Substantially, the intermediate guide 35 occupied the air gap 34 between 

the upper guide 27 and the lower guide 26. In particular, in the 

intermediate guide 35, a first plurality of passing through guide holes 

36A of the ground probes 21A, a second plurality of passing through 

guide holes 36B of the power supply probes 21B, and a third plurality of 

	

15 	housing guide holes 36C of the signal probes 21C. There will be further 

provided corresponding pluralities of passing through guide holes 29*C, 

28*C of the signal probes 21C formed in the upper guide 27 and in the 

lower guide 26, respectively. 

As before, the housing guide holes 36C of the contact probes 21 have 

	

20 	diameters D1C with values similar to the values of the diameters D1A, 

D1C of the housing guide holes 29A and 28B of the contact probes 21A 

and 21B, and in particular with values between 20 pm and 70 pm, 

preferably between 30 pm and 40 pm, while the passing through guide 

holes 36A, 36B of the ground probes 21A and the power supply probes 

	

25 	21B have respective diameters D2A and D2B greater than the diameters 

D1A, D1B and D1C, and in particular with values between 40 pm and 

100 pm, preferably between 40 pm and 70 pm. Additionally, the passing 

through guide holes 29*C, 28*C of the signal probes 21C realized in the 

upper guide 27 and the lower guide 26, respectively, have diameters D2C 

	

30 	substantially equal to each other and to the diameters D2A and D2B of 

the other passing through guide holes made in the upper guide 27 and 

in the lower guide 26, in particular with values between 40 pm and 100 

pm, preferably between 40 pm and 70 pm. 

As before, such sizing of the housing and passing through guide 

	

35 	holes ensures that only the ground probes 21A and the power supply 
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probes 21B are in contact with a conductive portion realized on a 

respective guide, the signal probes 21C being in contact only with the 

intermediate guide 35, conveniently realized in a nonconductive material, 

for example in a ceramic material such as silicon nitride, or in a glass or 

	

5 	silicon based material, or in a polyamide material, or in any other suitable 

dielectric material. 

In this way, the signal probes 21C ares insulated with respect to the 

ground and power supply references, in sliding contact only with the 

intermediate guide 35 that is not equipped with any conductive portion. 

	

10 	As before, the upper guide 27 and the lower guide 26 have respective 

conductive portions, realized on at least one face of such guides, for 

example a respective upper face, adapted to realize the contact with the 

filtering capacitors 30A, 30B, as explained in relation with Figure 6A. 

Moreover, in the intermediate guide 35 are realized further housing 

	

15 	seats 37A and 37B of such filtering capacitors 30A, 30B with dimensions 

equal to and positioned at the housing seats 33A, 33B provided in the 

upper guide 27. In particular, the sum of the heights of the housing seats 

33A, 33B and of the further housing seats 37A and 37B, corresponding 

to the sum of a thickness Spl of the upper guide 27 and of a thickness 

	

20 	Sp3 of the intermediate guide 35 is preferably equal to the corresponding 

dimension H2 of the filtering capacitors 30A, 30B that should be housed 

between the guides, and has a value comprised between 250 pm and 600 

pm, preferably 400 pm. In this way the filtering capacitors 30A, 30B 

resting on the lower guide 26 do not protrude from the upper face of the 

	

25 	upper guide 27. 

As before, the filtering capacitors 30A, 30B rest in particular on the 

lower guide 26, at the respective housing portions 33A*, 33B* realized on 

the second conductive portion 26A, respectively. 

The lower guide 26 has in turn a thickness Sp2 with a value 

	

30 	comprised between 80 pm and 500 pm, more preferably equal to 250 pm. 

Moreover, as before, the first conductive portion 27A is realized on 

the first guide 27 so as not to contact the passing through guide holes 

29B of the power supply probes 21B and the passing through guide holes 

29C of the signal probes 21C, more in particular in order to be separated 

	

35 	from such guide holes by respective diaphragms; similarly, the second 
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conductive portion 26A is realized on the second guide 26 in order not to 

contact the passing through guide holes 28A of the ground probes 21A 

and the passing through guide holes 28C of the signal probes 21C, more 

in particular in order to be separated from such guide holes by respective 

	

5 	diaphragms. 

Also in this case, it is possible to use at least partially insulated 

contact probes 21A, 21B and 21C, in particular in a portion thereof at 

the respective housing guide holes 28A, 29B, 28*C and 29*C, in order to 

avoid undesired electric connections between such contact probes 21A, 

	

10 	21B and 21C and the conductive portions 27A e 26A, respectively. In this 

case, the presence of diaphragms between a conductive portion and the 

passing through guide holes could be unnecessary. 

It is important to note that, in practical applications, the support 22 

comprises a high number of guide holes that should be connected by 

	

15 	means of complex patterns, the housing guide holes of the ground and 

the power supply probes being often alternated. Conveniently, by using 

the conductive portions realized on the surfaces of such support 22, or 

of its respective guides 26 and 27, it is possible to realize such 

connections and allow the housing of the filtering capacitors 30. 

	

20 	More in particular, with reference to Figure 7, it is schematically 

illustrated a support 22 comprising a plurality of housing guide holes of 

contact probes. More in particular, the support 22 comprises at least a 

first group of guide holes, for example housing guide holes 25A of ground 

probes 21A, distributed according to a first pattern P 1 , as well as at least 

	

25 	a second group of guide holes, for example housing guide holes 25B of 

power supply probes 21B distributed according to a second pattern P2. 

In the embodiment of Figure 7, the support 22 comprises a first 

conductive portion 22A realized on a first face Fa thereof, including and 

connecting the first group of guide holes 25A of the first pattern P1 and 

	

30 	comprising respective nonconductive areas Al, A2, A3 realized at the 

guide holes that do not belong to such first pattern P1. Similarly, the 

support 22 comprises a second conductive portion 22B realized on a 

second face Fb thereof, shown in transparency in the figure, such second 

conductive portion 22B including and connecting the second group of 

	

35 	guide holes 25B of the first pattern P2 and comprising respective 
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CLAIMS 

 

1. A probe head (20) comprising a plate-shaped support (22) and a plurality of 

contact probes (21A, 21B, 21C) being housed in respective pluralities of guide 

holes (25A, 27A, 29A, 36A; 25B, 27B, 29B, 36B; 28C, 29C, 36C) being realized 5 

in said plate-shaped support (22), said plurality of contact probes (21A, 21B, 

21C) sliding within said  pluralities of guide holes (25A, 27A, 29A, 36A; 25B, 

27B, 29B, 36B; 28C, 29C, 36C) on occasion of their movement during testing 

operations performed by means of said probe head (20), said plurality of 

contact probes (21A, 21B, 21C) comprising at least a first group of contact 10 

probes (21A, 21B) being apt to carry only one type of signal chosen between 

ground and power supply signals (GND, PWR), said probe head (20) 

comprising at least one filtering capacitor (30) and at least a first and a second 

conductive portion (22A, 27A; 22B, 26A) realized on said plate-shaped support 

(22) and including a plurality of said housing guide holes (25A, 29A; 25B, 28B) 15 

housing said contact probes (21A, 21B) of said first group, said first and 

second conductive portions (22A, 27A; 22B, 26A) electrically connecting said 

contact probes (21A, 21B) of said first group, said probe head (20) being 

characterized in that said plate-shaped support (22) comprises said first 

conductive portion (22A) formed in correspondence with its first face (Fa) and 20 

said second conductive portion (22B) formed in correspondence with a second 

and different face (Fb) thereof, a housing seat (33) of said filtering capacitor 

(30) being formed in said plate-shaped support (22) so as to place in 

communication said first and second faces (Fa, Fb), said filtering capacitor (30) 

having a first capacitor plate (31) connected to said first conductive portion 25 

(22A) and a second capacitor plate (32) connected to said second conductive 

portion (22B), said first and second conductive portions (22A, 22B) being apt 

to be connected to respective distinct voltage references, chosen between a 

power supply reference and a ground reference (PWR, GND) and in that said 

plate-shaped support (22) is a lower support of a pair of supports housing said 30 

contact probes (21A, 21B, 21C), lower meaning closer to a device under test 

(23) integrated on a wafer, said filtering capacitor (30) being in this way 

positioned in proximity of contact tips of said contact probes (21A, 21B, 21C) 

adapted to abut onto contact pads (23A, 23B) of said device under test (23). 

 35 

2. The probe head (20) according to claim 1, characterized in that said first 

and second conductive portions (22A, 27A; 22B, 26A) comprise orthogonal 
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portions (22Aw, 27Aw; 22Bw, 26Aw) which extend at least partially within said 

housing guide holes (25A, 29A; 25B, 28B) of said contact probes (21A, 21B) of 

said first group. 

 

3. The probe head (20) according to one of the preceding claims, characterized 5 

in that it comprises distinct conductive portions including distinct pluralities 

of said housing guide holes (25A, 27A, 29A, 36A; 25B, 27B, 29B, 36B; 28C, 

29C, 36C) and being each apt to be connected to distinct voltage references, 

chosen between a power supply reference and a ground reference (PWR, GND). 

 10 

4. The probe head (20) according to any one of the preceding claims, 

characterized in that said first conductive portion (22A) extends also in 

correspondence of said housing seat (33) to realize a connection with said first 

capacitor plate (31) of said filtering capacitor (30) and said second conductive 

portion (22B) extends also in correspondence of said housing seat (33) to 15 

realize a connection with said second capacitor plate (32) of said filtering 

capacitor (30). 

 

5. The probe head (20) according to claim 1, characterized in that said first 

conductive portion (22A) includes at least a first guide hole (25A) of said 20 

pluralities of housing guide holes (25A, 27A, 29A, 36A; 25B, 27B, 29B, 36B; 

28C, 29C, 36C) housing a first contact probe (21A) of said first group and said 

second conductive portion (22B) includes at least a second guide hole (25B) of 

said pluralities of housing guide holes (25A, 27A, 29A, 36A; 25B, 27B, 29B, 

36B; 28C, 29C, 36C) housing a second contact probe (21B) of said first group, 25 

said first conductive portion (22A) being formed in such a manner as not to 

contact said second housing guide hole (25B) by being separated from said 

second housing guide hole (25B) by a first area (Df1) and said second 

conductive portion (22B) being formed in such a manner as not to contact said 

first housing guide hole (25A) by being separated from said first housing guide 30 

hole (25A) by a second area  (Df2), said first and second area (Df1, Df2) being 

portions of said plate-shaped support (22) not covered by said second and first 

conductive portions (22B, 22A). 

 

6. The probe head (20) according to one of the preceding claims, characterized 35 

in that said plate-shaped support (22) comprises at least one pair of guides 

(27, 26), being plate-shaped and parallel to each other, separated by an air 
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gap (34), each of said guides (27, 26) being provided with a plurality of said 

housing guide holes (29A, 28B) of said contact probes (21A, 21B) of said first 

group and a corresponding plurality of passing through guide holes (29B, 28A) 

of said contact probes (21B, 21A), each of said guides (27, 26) having at least 

one of said first and second conductive portions (27A, 26A) each including at 5 

least a guide hole (29A, 28B) of said plurality of housing guide holes (29A; 

28B) housing a contact probe (21A, 21B) of said first group. 

 

7. The probe head (20) according to claim 6, characterized in that said first 

and second conductive portions (27A, 26A) of said guides (27, 26) are 10 

separated from said passing through guide holes (29B, 28A) of said contact 

probes (21B, 21A) by area (Dfa1, Dfa2, Dfb1, Dfb2) being portions of said 

guides (27, 26) not covered by said conductive portions (27A, 26A). 

 

8. The probe head (20) according to claim 6 or 7, characterized in that said 15 

first and second conductive portions (27A, 26A) are formed on corresponding 

faces of said guides (27, 26). 

 

9. The probe head (20) according to one of claims 6 to 8, characterized in that 

a first guide (27) of said guides (27, 26) comprises a housing seat (33A; 33B) 20 

housing said filtering capacitor (30A, 30B), said first conductive portion (27A) 

of said first guide (27) extending also in correspondence of said housing seat 

(33A; 33B), said filtering capacitor (30A, 30B) being  inserted in said housing 

seat (33A; 33B) and rests on said second conductive portion (26A) of a second 

guide (26) of said guides (27, 26). 25 

 

10. The probe head (20) according to one of claims 6 to 9, characterized in that 

said first and second guides (27, 26) further comprise a plurality of said 

housing guide holes (29C, 28C) housing contact probes (21C) of a second 

group of contact probes apt to carry working signals, said first and second 30 

conductive portions (27A, 26A) of said guides (27, 26) being separated from 

said housing guide holes (29C, 28C) of contact probes (21C) of said second 

group by suitable areas (Dfc1, Dfc2) being portion of said first and second 

guides (27, 26) not covered by said conductive portions (27A, 26A). 

 35 

11. The probe head (20) according to claim 10, characterized in that said 

contact probes (21C) of said second group are partially coated by an insulating 
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material in a portion in correspondence of said housing guide holes (29C, 

28C). 

 

12. The probe head (20) according to one of claims 6 to 11, characterized in 

that said contact probes (21A, 21B) of said first group are partially coated by 5 

an insulating material in a portion in correspondence of said passing through 

guide holes (29B, 28A). 

 

13. The probe head (20) according to one of claims 6 to 12, characterized in 

that said plate-shaped support (22) further comprises an intermediate guide 10 

(35) inserted between said pair of guides (27, 26) occupying said air zone (34), 

said intermediate guide (35) being provided with a plurality of said housing 

guide holes (36C) housing contact probes (21C) of a second group of contact 

probes apt to carry working signals and a corresponding plurality of passing 

through guide holes (36A, 36B) of contact probes (21A, 21B) of said first 15 

group, said intermediate guide (35) slidingly contacting only said contact 

probes (21C) of said second group. 

 

14. The probe head (20) according to claim 13, characterized in that said 

intermediate guide (35) comprises a further housing seat (37A, 37B) housing 20 

said filtering capacitor (30A, 30B), having similar size and being positioned in 

correspondence of said housing seat (33A, 33B) formed in said first guide (27) 

of said pair of guides (27, 26). 

 

15. The probe head (20) according to one of the preceding claims, 25 

characterized in that it comprises a plurality of filtering capacitors (30, 30A, 

30B). 


