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(57) ABSTRACT 

Disclosed is a system and method for probing target pads in 
a dense pad array While minimizing distortion of a signal on 
the pads probed due to the probe load on the target pads and 
minimizing an amount of cross-talk betWeen aggressor 
conductors in the dense pad array and the probe tip. In one 
embodiment, a probe tip arrangement is provided compris 
ing a pad located in a dense pad array and a ?rst probe tip 
resistor having ?rst and second ends, the ?rst end being 
coupled to the pad. The ?rst probe tip resistor is positioned 
directly adjacent to the pad as closely as manufacturing 
processes Will alloW. The probe tip arrangement further 
includes an access transmission line coupled to the second 
end of the ?rst probe tip resistor and extending outside of the 
dense pad array to a second probe tip resistor. The second 
probe tip resistor may, in turn, be coupled to an electrical 
connector Which in turn is coupled to a logic analyzer or 
oscilloscope to test the signal on the respective pad of the 

(51) Int. Cl.7 ................................................... .. G01R 31/02 pad array. 
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SPLIT RESISTOR PROBE AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to co-pending US patent 
application entitled “System and Method for Probing Dense 
Pad Arrays” ?led on even date hereWith, and accorded serial 
number , and to co-pending US patent application entitled 
“Process for Assembling an Interposer to Probe Dense Pad 
Arrays” ?led on even date hereWith, and accorded serial 
number , both of Which are incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The present invention is generally related to a 
system and method for testing the operation of integrated 
and other circuits and, more particularly, is related to a 
system and method for testing circuits by probing dense pad 
arrays. 

BACKGROUND OF THE INVENTION 

[0003] Integrated circuits such as processors and other 
similar devices are operating at much greater speeds to 
perform an ever increasing number of operations each 
second. Many of these integrated circuits are placed on 
printed circuit boards or other similar structures and are in 
electrical communication With many different electrical 
components and other integrated circuits resident on the 
same printed circuit board. In order to facilitate communi 
cation betWeen the integrated circuits and the several other 
electronic components, the integrated circuit contacts elec 
trical conductors on a printed circuit board through pads that 
are often arranged in a dense grid or array on the printed 
circuit board. 

[0004] Often times, it is necessary to test the operation of 
such neW integrated circuits after they are fabricated either 
to test prototypes or to diagnose problems experienced With 
the integrated circuits. In particular, generally one or more of 
the pads in the array into Which the integrated circuit is 
inserted are probed to access the signal thereon so that the 
signal can be transmitted to a logic analyZer or oscilloscope. 
The fact that the pins of the integrated circuits and corre 
sponding pads on the printed circuit board are arranged in a 
dense array make such testing dif?cult to accomplish in light 
of the high frequency operation of such integrated circuits. 

[0005] To explain further, a typical printed circuit board 
includes several groups of signal conductors that run 
betWeen various components on the board. When a probe 
conductor is joined to one of the pads, a very small capaci 
tance betWeen the probe conductor and the signal conductors 
on the order of picofarads presents an undesirable load 
impedance on the pads. In particular, at loW frequencies, this 
impedance is acceptably high. HoWever, at very high signal 
frequencies, on the order of hundreds of megahertZ, the 
impedance presented by such a capacitance Will drop, result 
ing in extraneous loading on the conductors betWeen the 
integrated circuits. 

[0006] In addition, a similar small capacitance may exist 
betWeen the probe conductor and the remaining pads, or 
aggressor conductors in the pad array. At high frequencies, 
these capacitances present a loW impedance Which results in 
cross-talk betWeen the aggressor conductors and the probe 
conductor. 
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[0007] This extraneous loading and cross-talk results in 
distortion of the signal on the pins of the integrated circuit 
that causes error to the data represented by the transmitted 
signals. Consequently, the ability to test the integrated 
circuit is hampered by the use of the probe itself. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a system and 
method for probing target pads in a dense pad array While, 
?rst, minimiZing distortion of a target signal on the probed 
pads due to the probe load on the target pads and, second, 
minimiZing distortion of the probe output signal due to 
cross-talk betWeen the probe tip and aggressor conductors in 
the dense pad array. In one embodiment, a probe tip arrange 
ment is provided comprising a pad located in a dense pad 
array and a ?rst probe tip resistor having ?rst and second 
ends, the ?rst end being coupled to the pad. The ?rst probe 
tip resistor is positioned directly adjacent to the pad as 
closely as manufacturing processes Will alloW. 

[0009] The probe tip arrangement further includes an 
access transmission line coupled to the second end of the 
?rst probe tip resistor and extending outside of the dense pad 
array to a second probe tip resistor. The second probe tip 
resistor is, in turn, coupled to an electrical connector Which 
in turn is coupled to a logic analyZer or oscilloscope to test 
the signal on the respective pad of the pad array. The dense 
pad array may be a ball grid array, a pin grid array, an array 
of vias on a printed circuit board, a number of closely 
aligned conductors on a printed circuit board or multi-chip 
module. 

[0010] The present invention can also be vieWed as pro 
viding a method for probing a pad in a dense pad array. In 
this regard, the method can be broadly summariZed by the 
folloWing steps: providing a ?rst end of a ?rst probe tip 
resistor to a pad in the dense pad array, the ?rst probe tip 
resistor being directly adjacent to the pad; providing an 
access transmission line coupled to a second end of the ?rst 
probe tip resistor and extending outside of the dense pad 
array; providing a second probe tip resistor coupled to the 
access transmission line outside of the dense pad array; 
coupling an external analysis device to the second probe tip 
resistor; and, analyZing a signal obtained from the pad using 
the external analysis device. 

[0011] The present invention has numerous advantages, a 
feW of Which are delineated hereafter as merely examples. 
For instance, the use of the ?rst and second probe tip 
resistors reduces the incidental loading of the target pads by 
isolating the target pad from the probe circuitry While at the 
same time diminishing the effect of cross-talk from nearby 
aggressor conductors into the probe circuitry. In addition, 
the present invention is simple in design, user friendly, 
robust and reliable in operation, ef?cient in operation, and 
easily implemented for mass commercial production. 

[0012] Other features and advantages of the present inven 
tion Will become apparent to one With skill in the art upon 
examination of the folloWing draWings and detailed descrip 
tion. It is intended that all such additional features and 
advantages be included herein Within the scope of the 
present invention. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0013] The invention can be better understood With refer 
ence to the folloWing draWings. The components in the 
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drawings are not necessarily to scale, emphasis instead 
being placed upon clearly illustrating the principles of the 
present invention. Moreover, in the drawings, like reference 
numerals designate corresponding parts throughout the sev 
eral vieWs. 

[0014] FIG. 1 is a block diagram of a probe system 
according to an embodiment of the present invention; 

[0015] FIG. 2 is a schematic of a probe tip arrangement 
according to the prior art; 

[0016] FIG. 3 is a graph of signal input applied to the 
probe tip arrangement of FIGS. 2, 5, and 7; 

[0017] FIG. 4A is a graph of a target signal output When 
the signal input of FIG. 3 is applied to a target conductor in 
the probe tip arrangement of FIG. 2; 

[0018] FIG. 4B is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to a target conductor in the 
probe tip arrangement of FIG. 2; 

[0019] FIG. 4C is a graph of a target signal output When 
the signal input of FIG. 3 is applied to an aggressor 
conductor in the probe tip arrangement of FIG. 2; 

[0020] FIG. 4D is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to an aggressor conductor 
in the probe tip arrangement of FIG. 2; 

[0021] FIG. 5 is a schematic of a second probe tip 
arrangement; 

[0022] FIG. 6A is a graph of a target signal output When 
the signal input of FIG. 3 is applied to a target conductor in 
the probe tip arrangement of FIG. 5; 

[0023] FIG. 6B is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to a target conductor in the 
probe tip arrangement of FIG. 5; 

[0024] FIG. 6C is a graph of a target signal output When 
the signal input of FIG. 3 is applied to an aggressor 
conductor in the probe tip arrangement of FIG. 5; 

[0025] FIG. 6D is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to an aggressor conductor 
in the probe tip arrangement of FIG. 5; 

[0026] FIG. 7 is a schematic of a probe tip arrangement 
according to an embodiment of the present invention; 

[0027] FIG. 8A is a graph of a target signal output When 
the signal input of FIG. 3 is applied to a target conductor in 
the probe tip arrangement of FIG. 5; 

[0028] FIG. 8B is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to a target conductor in the 
probe tip arrangement of FIG. 5; 

[0029] FIG. 8C is a graph of a target signal output When 
the signal input of FIG. 3 is applied to an aggressor 
conductor in the probe tip arrangement of FIG. 5; 

[0030] FIG. 8D is a graph of a probe tip output When the 
signal input of FIG. 3 is applied to an aggressor conductor 
in the probe tip arrangement of FIG. 5; 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] Tuning to FIG. 1, shoWn is a top vieW of a pad 
array probing system 50 according to an embodiment of the 
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present invention. The pad array probing system 50 includes 
a dense pad array 100 Which comprises a grid of pads 103 
Which are conductive holes that eXtend through a printed 
circuit board 104 or other similar ?at surface member. The 
pads 103 are generally suited to receive the pins of an 
integrated circuit or other electronic device. In addition, the 
dense pad array 100 may also be a ball grid array, a pin grid 
array, an array of vias on a printed circuit board, a number 
of closely aligned conductors on a printed circuit board or 
multi-chip module. The dense pad array 100 further includes 
a number of ?rst probe tip resistors 106 Which have a ?rst 
end 109 and a second end 113. The ?rst end 109 of each 
probe tip resistor 106 is electrically coupled to a respective 
pad 103, forming a predetermined coupling length 116 
betWeen the ?rst ends 109 of the ?rst probe tip resistors 106 
and the pads 103, respectively. The predetermined coupling 
length 116 is as short as possible such that the ?rst probe tip 
resistors 106 are directly adjacent to the pads 103, Which is 
generally as short as manufacturing processes Will alloW. 
Note that the uppermost pads 103 are coupled to an eXternal 
probe tip resistor 119 as shoWn. 

[0032] The dense pad array 100 further includes a number 
of transmission lines 123a, 123b, 123c, and 123d. The 
transmission lines 123a-a' are routed from the second ends 
113 of the ?rst probe tip resistors 106 out of the dense pad 
array 100 to a number of second probe tip resistors 126. The 
second probe tip resistors 126 include a ?rst end 129 and a 
second end 133. The transmission lines 123a-a' are coupled 
to the ?rst end 129 of the second probe tip resistor 126. The 
second ends 133 of the second probe tip resistors 126 are 
electrically coupled to a connector 136 Which in turn is 
electrically coupled to a logic analyZer 139 or oscilloscope 
(not shoWn) via a cable 143. Although the transmission lines 
123a-a' are generally shoWn exiting the dense pad array 100 
in a uniform manner, it is possible that the transmission lines 
123a-a' folloW any particular pathWay in any convenient 
direction out of the dense pad array 100 based on various 
considerations. For eXample, it may be preferable to mini 
miZe the length of the transmission lines 123a-a' to limit 
interference at high frequencies, or manufacturing limita 
tions may dictate the actual routes employed out of the dense 
pad array 100. Also, the placement of the pads 103 may limit 
the possible eXit routes for a particular pad 103 out of the 
dense pad array 100. Additionally, although the transmission 
lines 123a-a' are shoWn only on the top side of the printed 
circuit board 104, it is possible that the transmission lines 
123a-a' be placed on either side of the printed circuit board 
104 or a combination thereof using vias Which route the 
transmission lines 123a-a' through the printed circuit board 
104. 

[0033] The functionality of the dense pad array 100 is as 
folloWs. An integrated circuit such as a processor may have 
several pins Which are generally lodged into each pad 103 in 
the pad array 100. The pads 103 are also electrically coupled 
to other integrated circuits and various components on the 
printed circuit board 104. Signals propagate betWeen the 
integrated circuit attached to the pad arrays 100 and other 
components on the printed circuit board 104 during the 
operation of the overall circuit on the printed circuit board 
104. 

[0034] The ?rst probe tip resistors 106, transmission lines 
123a-a', and second probe tip resistors 126 are employed to 
access the signals propagated on the pads 103 of the dense 








