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(54) GROUND-SIGNAL-GROUND PAD LAYOUT (57) ABSTRACT 
FOR DEVICE TESTER STRUCTURE 

(76) Inventors Wai_Yi Lien Hsimchu A tester for a semiconductor device is provided, Which 
' J h_Ch urn’Guo Hsin_chu includes a bottom ground pad structure, an intermediate 

y y ’ ground pad structure, and a top layer. The bottom ground 
Correspondence Address: pad structure is electrically connected to a substrate. The 
SLATER & MATSIL L_L_P_ bottom ground pad structure includes a bottom signal shield 
17950 PRESTON RD’ SUITE 1000 plate. The intermediate ground pad structure is electrically 
D ALLAS’ TX 752523793 (Us) connected to the bottom ground pad structure. The interme 

diate ground pad structure is located over the bottom ground 
(21) APPL NO; 10/672,608 pad structure. The top layer is located over the intermediate 

ground pad structure. The top layer includes a device under 
(22) Filed; Sep_ 26, 2003 test (DUT), a ground probe pad, a signal probe pad, and 

leads. The DUT is electrically connected to the ground probe 
Publication Classi?cation pad and the signal probe pad via the leads. The ground probe 

pad is electrically connected to the intermediate ground pad 
(51) Int. Cl.7 ................................................... .. H01L 23/58 structure. The signal probe pad is located over the bottom 
(52) US. Cl. .............................................................. .. 257/48 signal shield plate. 
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GROUND-SIGNAL-GROUND PAD LAYOUT FOR 
DEVICE TESTER STRUCTURE 

TECHNICAL FIELD 

[0001] The present invention generally relates to semicon 
ductor devices. In one aspect it relates more particularly to 
a ground-signal-ground (GSG) pad layout for RF CMOS 
device testing structure. 

BACKGROUND 

[0002] Semiconductor integrated circuits (ICs) are typi 
cally formed on semiconductor substrates in a manufactur 
ing or fabrication process. Silicon Wafers are usually 
employed to provide a common substrate for the compo 
nents of the ICs. Numerous ICs (also called dies or chips) are 
formed on and in each Wafer. The ICs formed on semicon 
ductor substrates, such as silicon Wafers, typically include a 
variety of basic electrical components, such as transistors, 
ampli?ers, resistors, and capacitors, for example. It is desir 
able to verify that such integrated basic components are 
fabricated according to a design speci?cation and have 
certain electrical properties or values (e.g., a speci?ed gain, 
resistance, etc). HoWever, an individual component usually 
cannot be readily tested after being integrated into a circuit. 

[0003] In lieu of testing the integrated components (i.e. the 
components that are part of the ICs on the Wafer that Will be 
sold), “stand-alone” copies of such basic components are 
often tested. The stand-alone copies are typically fabricated 
in some separate location of the surface of the Wafer not 
occupied by the dies or ICs formed on the Wafer. Such 
stand-alone copies or “target components” have electrical 
properties or values of gain, resistance, and the like that are 
representative of such properties for their IC counterparts 
because they are fabricated using the same process (and 
typically during the same process). As such, it may be 
assumed that the parameters measured for the target com 
ponents are similar to those of the non-tested integrated 
components. Thus, the test results of the stand-alone copies 
provide an indication of the electrical properties for the 
integrated components that Will be sold. This type of quality 
control methodology is often referred to as “in-process 
electrical testing.” 

[0004] During in-process electrical testing, a signal source 
and a measurement device (usually external) are electrically 
connected to the stand-alone target component to be tested, 
or the “device under test” (DUT). Electrical connection is 
typically effected via microprobes, one of Which is attached 
to an end of a coaxial cable carrying a signal from the signal 
source (providing a test input signal), and another of Which 
is attached to an end of a coaxial cable leading to the 
measurement device (collecting the output response from 
the target component). 

[0005] On the Wafer, the target component or DUT is 
electrically connected to pads. The microprobes contact the 
pads, thereby electrically connecting the signal source and 
the measurement device to the DUT. The measurement 
device is typically used to measure various response or 
performance parameters of the DUT (i.e. parameters Which 
characteriZe the response or performance of the DUT). The 
pads and the DUT, collectively, form a “process monitor” or 
“device monitor,” sometimes referred to as a “tester.” Some 
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of the Wafer surface is typically reserved for such testers. 
This reserved surface usually cannot be utiliZed for devices 
forming part of the ICs. 

[0006] Sometimes the leads to the DUT themselves hinder 
the measurement of the DUT itself because the leads exhibit 
physical characteristics that mask or obscure the physical 
characteristics of the DUT. Thus, to accurately measure the 
physical characteristics of the DUT, the physical character 
istics of the leads, Which are knoWn as “parasitics,” must be 
understood so that they can be factored out to reveal the true 
characteristics of the DUT. The process of factoring-out or 
extracting parasitics is referred to as “de-embedding.” One 
method for de-embedding parasitics involves, for example, 
analyZing four different DUTs that are fabricated With the 
same process and in accordance With the same design 
speci?cations as the IC devices of interest. These four DUTs 
are Widely-knoWn to those skilled in the art as “short,”“load, 
”“open,” and “thru” DUTs. 

[0007] It is through the probe pads that the physical 
characteristics of the DUTs are measured using external 
measuring equipment. From these measurements, the para 
sitics of the leads can be determined and applied in Well 
knoWn fashion to de-embed the parasitics and reveal the 
“true” parameters of the nominal DUT. Although this tech 
nique for de-embedding parasitics is Well knoWn and Widely 
used, its use is problematic in some applications. In particu 
lar, integrated circuits With conductive substrates (e.g., sili 
con substrates, etc.) that operate at high frequencies generate 
particularly strong parasitics that hinder the de-embedding 
process. Current radio frequency (RF) ground-signal-ground 
(GSG) pad patterns have high parasitics; many times due to 
loW CMOS substrate resistivity, for example. Such parasitics 
also may cause coupling betWeen the tWo ports of the DUT, 
Which makes de-embedding more difficult or not possible. 
Therefore, a need exists for Ways to de-embed parasitics 
associated With DUT leads and measurement probes for 
devices formed on conductive substrates and that operate at 
high frequencies (e.g., GHZ ranges). 

SUMMARY OF THE INVENTION 

[0008] The problems and needs outlined above are 
addressed by embodiments of the present invention. In 
accordance With one aspect of the present invention, a tester 
for a semiconductor device is provided, Which includes a 
bottom ground pad structure, an intermediate ground pad 
structure, and a top layer. The bottom ground pad structure 
is electrically connected to a substrate. The bottom ground 
pad structure includes a bottom signal shield plate. The 
intermediate ground pad structure is electrically connected 
to the bottom ground pad structure. The intermediate ground 
pad structure is located over the bottom ground pad struc 
ture. The top layer is located over the intermediate ground 
pad structure. The top layer includes a device under test 
(DUT), a ground probe pad, a signal probe pad, and leads. 
The DUT is electrically connected to the ground probe pad 
and the signal probe pad via the leads. The ground probe pad 
is electrically connected to the intermediate ground pad 
structure. The signal probe pad is located over the bottom 
signal shield plate. 

[0009] The tester may further include a bottom series of 
contacts located betWeen the bottom ground pad structure 
and the substrate, Wherein the bottom ground pad structure 
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is electrically connected to the substrate via the bottom 
series of contacts. The tester may further include an inter 
mediate series of contacts located betWeen the bottom 
ground pad structure and the intermediate ground pad struc 
ture, Wherein the intermediate ground pad structure is elec 
trically connected to the bottom ground pad structure via the 
intermediate series of contacts. Also, the tester may further 
include a top series of contacts located betWeen the inter 
mediate ground pad structure and the top layer, Wherein the 
ground probe pad is electrically connected to the interme 
diate ground pad structure via the top series of contacts. The 
tester may further include another ground probe pad located 
in the top layer and a top inter-ground connecting line 
extending betWeen the ground probe pads, Wherein the 
ground probe pads are electrically connected to each other 
via the top inter-ground connecting line. The top inter 
ground connecting line may have about a same Width as the 
ground probe pads. At least one of the leads may be 
electrically connected betWeen the top inter-ground connect 
ing line and the DUT, such that the ground probe pads are 
electrically connected to the DUT via the top inter-ground 
connecting line. The intermediate ground pad structure may 
include tWo corner portions and an intermediate inter 
ground connecting line, Wherein the intermediate inter 
ground connecting line eXtends betWeen and electrically 
connects the tWo corner portions. The intermediate inter 
ground connecting line may have a smaller Width than the 
corner portions. Each corner portion may have a plate shape 
or a holloW boX shape, for eXample. The tester may have 
several intermediate ground pad structures located betWeen 
the bottom ground pad structure and the top layer. 

[0010] In accordance With another aspect of the present 
invention, a tester for a semiconductor device is provided, 
Which includes a bottom layer, at least one intermediate 
layer, and a top layer. The bottom layer includes a bottom 
ground pad structure. The bottom ground pad structure is 
electrically connected to a substrate via a bottom series of 
contacts. The bottom ground pad structure includes a bottom 
signal shield plate. Each intermediate layer includes an 
intermediate ground pad structure. The intermediate ground 
pad structure is electrically connected to the bottom ground 
pad structure via an intermediate series of contacts. The top 
layer includes a device under test (DUT), a ground probe 
pad, a signal probe pad, and leads. The DUT is electrically 
connected to the ground probe pad and the signal probe pad 
via the leads. The ground probe pad is electrically connected 
to an uppermost one of the at least one intermediate ground 
pad structure via a top series of contacts. The signal probe 
pad is located over the bottom signal shield plate. 

[0011] In accordance With yet another aspect of the present 
invention, a tester for a semiconductor device is provided, 
Which includes a bottom layer, at least one intermediate 
layer, and a top layer. The bottom layer includes a bottom 
ground pad structure. The bottom ground pad structure is 
electrically connected to a substrate via a bottom series of 
contacts. The bottom ground pad structure includes four 
bottom corner portions and tWo bottom signal shield plates. 
Each bottom signal shield plate eXtends betWeen and elec 
trically connects tWo of the bottom corner portions. Each 
intermediate layer includes an intermediate ground pad 
structure. The intermediate ground pad structure is electri 
cally connected to the bottom ground pad structure via an 
intermediate series of contacts. The intermediate ground pad 
structure includes four intermediate corner portions and tWo 
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intermediate inter-ground connecting lines. Each intermedi 
ate corner portion is located over one of the bottom corner 
portions. Each intermediate inter-ground connecting line 
eXtends betWeen and electrically connects tWo of the inter 
mediate corner portions. Each intermediate inter-ground 
connecting line has a smaller Width than the intermediate 
corner portions. The top layer includes a device under test 
(DUT), four ground probe pads, tWo top inter-ground con 
necting lines, tWo signal probe pads, and leads. The DUT is 
electrically connected to the ground probe pads and the 
signal probe pads via the leads. The ground probe pads are 
electrically connected to an uppermost one of the at least one 
intermediate ground pad structure via a top series of con 
tacts. Each signal probe pad is located over one of the 
bottom signal shield plates. Each ground probe pad is 
located over one of the intermediate corner portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The folloWing is a brief description of the draW 
ings, Which shoW illustrative embodiments of the present 
invention and in Which: 

[0013] FIGS. 1-4 shoW various vieWs of a bottom metal 
layout of a ?rst and a second embodiment of the present 
invention; 
[0014] FIGS. 5-8 shoW various vieWs of an intermediate 
metal layout of the ?rst embodiment; 

[0015] FIGS. 9-12 shoW various vieWs of a top layer of 
the ?rst embodiment; 

[0016] FIGS. 13-16 shoW various vieWs of an intermedi 
ate metal layout of the second embodiment; and 

[0017] FIGS. 17-20 shoW various vieWs of a top layer of 
the second embodiment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0018] Referring noW to the draWings, Wherein like ref 
erence numbers are used herein to designate like elements 
throughout the various vieWs, illustrative embodiments of 
the present invention are shoWn and described. The ?gures 
are not necessarily draWn to scale, and in some instances the 
draWings have been exaggerated and/or simpli?ed in places 
for illustrative purposes only. One of ordinary skill in the art 
Will appreciate the many possible applications and variations 
of the present invention based on the folloWing illustrative 
embodiments of the present invention. 

[0019] One of the obstacles in CMOS RF integrated 
circuit design is the availability of high-quality models for 
active and passive components at gigahertZ frequencies. A 
Well-characterized RF active and passive components model 
library is desired to provide a successful RF IC design, to 
reduce cost, and to reduce time to market. RF components 
are often characteriZed by using a vector netWork analyZer 
(VNA), Which measures vector ratios of re?ected and trans 
mitted energy to energy incident upon the device under test 
(DUT). One of the main interests in RF probing for device 
characteriZation purposes is characteriZing an intrinsic 
device for modeling its behavior at gigahertZ frequencies 
When embedded in an IC design environment, for eXample. 
When using a DUT for testing such characteristics, the probe 
pad parasitic effects should be de-embedded from the mea 
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surements because the measurements on the Wafer With 
calibrated probe tips includes the intrinsic device character 
istics plus the pad parasitics. 

[0020] FIGS. 1-12 illustrate a tester structure fabricated in 
accordance With a ?rst embodiment of the present invention. 
FIGS. 13-20 illustrate a tester structure of a second embodi 
ment of the present invention. These illustrative embodi 
ments shoWn in FIGS. 1-20 Will be described neXt. 

[0021] FIGS. 1-4 shoW various vieWs of a bottom metal 
layout (M1) formed upon a substrate 24 for the ?rst and 
second embodiments of the present invention. FIGS. 5-8 
shoW various vieWs of the intermediate metal layout(s) 
(M2-MTOP_1) for the ?rst embodiment. There may be one or 
more intermediate metal layout layers—hence the notation 
M2-MTOP_1. FIGS. 9-12 shoW various vieWs for a top metal 
layout (MTOP) of the ?rst embodiment. The second embodi 
ment is a variation on the ?rst embodiment. FIGS. 13-16 
shoW various vieWs of the intermediate metal layout(s) 
(M2-MTOP_1) for the second embodiment. As With the ?rst 
embodiment, there may be one or more intermediate metal 
layout layers for the second embodiment. FIGS. 17-20 shoW 
various vieWs of for a top metal layout (MTOP) of the second 
embodiment. 

[0022] Referring to FIGS. 1-4, FIG. 1 is a top vieW of the 
bottom metal layout M1 for the ?rst embodiment. FIGS. 2-4 
are sectional vieWs of the bottom metal layout M1 as taken 
along lines 2-2, 3-3, and 4-4, respectively, in FIG. 1. Note 
that in FIGS. 2-4, 6-8, 10-12, 14-16, and 18-20, the S and 
G blocks shoWn in dashed lines indicate the locations of the 
signal (S) and ground (G) probe pads in the top metal layout 
MTOP. These S and G blocks are provided for illustrating the 
locations of the GSG probe pads With respect to other parts 
of the tester structure. 

[0023] Still referring to FIGS. 1-4, the bottom metal 
layout M1 includes a bottom ground pad structure 26. The 
bottom ground pad structure 26 may be electrically con 
nected to the underlying substrate 24 via a bottom series of 
contacts 28. Hence, the bottom ground pad structure 26 is 
grounded to the substrate 24. It is preferred to have the 
ground pads grounded to the substrate 24 to avoid having 
?oating metal areas and a ?oating substrate. It is also 
preferred to use a larger number of contacts 28 to increase 
the area of conductance betWeen the ground pads and the 
substrate 24, as this minimiZes the impedance betWeen the 
substrate 24 and the ground pads. The bottom ground pad 
structure 26 and the contacts 28 may be embedded in 
insulating material(s) 30. 

[0024] The bottom ground pad structure 26 in the ?rst 
embodiment has a generally square shape from a top vieW 
(see e.g., FIG. 1), for eXample. Each corner of the bottom 
ground pad structure 26 has a bottom corner plate portion 32 
located under the ground probe pads G (see e.g., FIGS. 1-3). 
Bottom inter-ground connecting lines 34 eXtend betWeen 
and electrically connect to the bottom corner plate portions 
32. The bottom inter-ground connecting lines 34 preferably 
have smaller Widths than the bottom corner plate portions 
32, as shoWn in FIGS. 1-3. Using smaller Widths for the 
bottom inter-ground connecting lines 34 reduces or mini 
miZes the parasitic capacitance of the ground pads. In other 
embodiments, hoWever, the bottom inter-ground connecting 
lines 34 may have a same or greater Width than the bottom 
corner plate portions 34. 
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[0025] Bottom signal shield plates 36 eXtend betWeen and 
electrically connect to the bottom corner plate portions 32. 
As indicated in FIG. 4, the bottom signal shield plates 32 are 
located beloW signal probe pads S. Hence, the bottom signal 
shield plates 36 provide a grounded shield under the signal 
probe pads S. Preferably, the bottom signal shield plates 36 
have a same Width as the bottom corner plate portions 32, as 
is shoWn in FIGS. 1 and 4, for eXample. But in other 
embodiments (not shoWn), the bottom signal shield plates 36 
may have smaller or larger Widths than the bottom corner 
plate portions 32. Also, it is preferred that the ground 
shielding for the signal probe pads S provided in the M1 
layer eXtends beyond the pro?le of the signal probe pads S 
in every direction to prevent peripheral fringe capacitance to 
the substrate 24. Because the bottom signal shield plates 36 
are located in the bottom metal layout M1, the bottom 
inter-ground connecting lines 34 may be eliminated in other 
embodiments (not shoWn). 

[0026] Referring noW to FIGS. 5-8, the intermediate metal 
layout (M2-MTOP_1) has an intermediate ground pad struc 
ture 38. The intermediate ground pad structure 38 of the ?rst 
embodiment has intermediate corner plate portions 40 
located above the bottom corner plate portions 32 and beloW 
the ground probe pads G. The intermediate corner plate 
portions 40 may be electrically connected to each other via 
intermediate inter-ground connecting lines 42, as shoWn in 
FIGS. 5 and 6. The intermediate inter-ground connecting 
lines 42 preferably have smaller Widths than the intermedi 
ate corner plate portions 40, as shoWn in FIG. 5. Using 
smaller Widths for the inter-ground connecting lines 42 
reduces or minimiZes the parasitic capacitance of the ground 
pads. In other embodiments, hoWever, the intermediate 
inter-ground connecting lines 42 may have a same or greater 
Width than the intermediate corner plate portions 40. 

[0027] The intermediate ground pad structure 38 is elec 
trically connected to the bottom ground pad structure 26 via 
an intermediate series of contacts 44, as shoWn in FIGS. 6-8. 
If there are multiple levels or layers of intermediate ground 
pad structures 38, each level may be the same or different. 

[0028] Referring noW to FIGS. 9-12, the top metal layout 
MTOP has a top layer structure 46 that includes the ground 
probe pads G, the signal probe pads S, and the DUT 48. Top 
inter-ground connecting lines 50 eXtend betWeen and elec 
trically connect the ground probe pads G, as shoWn in FIGS. 
9-11. The top inter-ground connecting lines 50 preferably 
have Widths the same as the ground probe pads G, as shoWn 
in FIG. 9, to reduce or minimiZe parasitic feed line resis 
tance When the leads 52 to the DUT 48 are connected to the 
ground probe pads G via the top inter-ground connecting 
lines 50. In other embodiments, hoWever, the top inter 
ground connecting lines 50 may have smaller or larger 
Widths than the ground probe pads G. 

[0029] The ground probe pads G and/or the top inter 
ground connecting lines 50 may be electrically connected to 
the uppermost intermediate ground pad structure 38 (at 
MTOP_1) via a top series of contacts 54, as shoWn in FIGS. 
10-11. Note in FIG. 12 that the signal probe pad S is isolated 
from the surrounding ground structures G, 50, 38, 26 by the 
insulating material(s) 30 there betWeen. Preferably, the 
signal probe pads S are only located in the top metal layout 
MTOP. The DUT 48 may be located inside the top metal 
layout MTOP (e.g., as part of the top layer structure 46 of the 
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tester), as shown in FIG. 9. The DUT 48 may vary for 
providing different testers. The DUT 48 is electrically con 
nected to the ground probe pads G and the signal probe pads 
S by the leads 52, 56. In the illustrative embodiment shoWn 
in FIG. 9, signal leads 56 connect directly to the signal 
probe pads S and ground leads 52 connect to the top 
inter-ground connecting lines 50. In other embodiments, the 
ground leads 52 may be connected directly to the ground 
probe pads G and/or some other part of the tester structure 
that Will be electrically connected to ground. 

[0030] Referring noW to FIGS. 13-16, the second embodi 
ment Will be discussed. The second embodiment has the 
same bottom metal layout M1 as the ?rst embodiment, 
shoWn in FIGS. 1-4. As shoWn in FIGS. 13, 15, and 16, the 
intermediate corner portions 40 of the second embodiment 
are holloW-box-shaped structures, rather than plate struc 
tures. The intermediate corner portions 40 may be ?lled With 
insulating material(s) 30. Using holloW-box-shaped struc 
tures for the corner portions 40 reduces or minimiZes the 
parasitic capacitance of the ground pads. In another embodi 
ment (not shoWn), some intermediate layers may have 
intermediate corner portions 40 like that of the second 
embodiment, While other intermediate layers have interme 
diate corner plate portions 40 like that of the ?rst embodi 
ment. 

[0031] Referring to FIGS. 17-20, the top metal layout 
MTOP of the second embodiment is shoWn, Which is the same 
as the top metal layout MTOP of the ?rst embodiment (see 
e.g., FIG. 9). With the bene?t of this disclosure, one of 
ordinary skill in the art Will likely realiZe other possible 
embodiments of the present invention that provide variations 
upon the ?rst and second embodiments, for example. 

[0032] The conductive structures (bottom ground pad 
structure 26, intermediate ground pad structure 38, probe 
pads S and G, top connecting lines 50, and leads 52, 56) for 
an embodiment of the present invention may be made from 
a variety of conducting materials, including but not neces 
sarily limited to: aluminum, copper, aluminum-copper 
alloys, aluminum alloys, copper alloys, other metals, poly 
silicon, or any combination thereof, for example. For 
devices having geometries greater than about 0.13 pm (e.g., 
0.18 pm, 0.25 pm), aluminum-copper is often preferred and 
used during actual production for these conductive struc 
tures. And for devices having geometries of about 0.13 pm 
or less (e.g., 0.13 pm, 90 nm), copper is sometimes preferred 
and used during actual production for these conductive 
structures, for example. 

[0033] The contacts 28, 44, 54 betWeen layouts M1, 
MZ-MTOP, and MTOP may be made from a variety of 
materials, including but not limited to: metal, tungsten, 
copper, or any combination thereof, for example. For 
devices having geometries greater than about 0.13 pm (e.g., 
0.18 pm, 0.25 pm), tungsten is often preferred and used 
during actual production for the contacts 28, 44, 54. And for 
devices having geometries of about 0.13 pm or less (e.g., 
0.13 pm, 90 nm), copper is sometimes preferred and used 
during actual production for the contacts 28, 44, 54, for 
example. The insulating material(s) 30 used betWeen the 
structures and contacts on the various layers may be the 
same, or various combinations and placements of different 
materials may be used. The insulating material(s) 30 may be 
selected from a variety of materials, including but not 
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necessarily limited to: oxide, silicon dioxide, silicon nitride, 
FSG, loW-k dielectric material, LK related materials, SILK, 
or any combination thereof, for example. For devices having 
geometries greater than about 0.13 pm (e.g., 0.18 pm, 0.25 
pm), silicon dioxide is often preferred and used during actual 
production for the insulating material 30. And for devices 
having geometries of about 0.13 pm or less (e.g., 0.13 pm, 
90 nm), FSG and LK related material is sometimes preferred 
and used during actual production for the insulating material 
30, for example. Typically the materials used for forming the 
tester structures Will be dictated by and/or the same as those 
used in forming the IC devices because the testers are 
usually formed using the same processes and formed simul 
taneously With the IC devices. 

[0034] In the example embodiments shoWn in FIGS. 1-20, 
the DUT has been shoWn only in the top metal layout 
(MTOP). HoWever, in other embodiments the DUT also may 
be located in any other level or any combination of levels 

(M1, M2-MTOP_1, MTOP). Also, the DUT may extend to the 
substrate or may be created from the substrate, for example. 
Hence, as another example, the DUT may stem from the 
substrate, extend through the intermediate metal layouts 
(M1-MTOP_1) to the top metal layout (MTOP). With the 
bene?t of this disclosure, one of ordinary skill in the art Will 
likely realiZe many other con?gurations for the DUT. 

[0035] One of the advantages provided by an embodiment 
of the present invention may be the minimiZing of coupling 
betWeen probe ports because the signal probe pads S are 
isolated from the substrate 24 by the tester structure. The 
shielded signal probe pads S in an embodiment of the 
present invention may provide better noise characteriZation 
of devices because the substrate coupling through the signal 
pad may be reduced or minimiZed. Another advantage of an 
embodiment of the present invention may be the simpli? 
cation of de-embedding the pad parasitics because the 
equivalent circuit may be purely or mostly capacitive. Yet 
another advantage provided by an embodiment of the 
present invention may be the reduction or minimiZation of 
parasitic capacitance of the ground probe pads G. With the 
bene?t of this disclosure, one of ordinary skill in the art may 
realiZe other advantages provided by an embodiment of the 
present invention. 

[0036] It Will be appreciated by those skilled in the art 
having the bene?t of this disclosure that embodiments of the 
present invention provide improved tester structures for 
DUTs. It should be understood that the draWings and 
detailed description herein are to be regarded in an illustra 
tive rather than a restrictive manner, and are not intended to 
limit the invention to the particular forms and examples 
disclosed. On the contrary, the invention includes any fur 
ther modi?cations, changes, rearrangements, substitutions, 
alternatives, design choices, and embodiments apparent to 
those of ordinary skill in the art, Without departing from the 
spirit and scope of this invention, as de?ned by the folloWing 
claims. Thus, it is intended that the folloWing claims be 
interpreted to embrace all such further modi?cations, 
changes, rearrangements, substitutions, alternatives, design 
choices, and embodiments. 
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What is claimed is: 
1. A tester for a semiconductor device, comprising: 

a bottom ground pad structure electrically connected to a 
substrate, the bottom ground pad structure comprising 
a bottom signal shield plate; 

an intermediate ground pad structure electrically con 
nected to the bottom ground pad structure, the inter 
mediate ground pad structure being located over the 
bottom ground pad structure; and 

a top layer located over the intermediate ground pad 
structure, the top layer comprising a device under test 
(DUT), a ground probe pad, a signal probe pad, and 
leads, Wherein the DUT is electrically connected to the 
ground probe pad and the signal probe pad via the 
leads, Wherein the ground probe pad is electrically 
connected to the intermediate ground pad structure, and 
Wherein the signal probe pad is located over the bottom 
signal shield plate. 

2. The tester of claim 1, further comprising a bottom 
series of contacts located betWeen the bottom ground pad 
structure and the substrate, Wherein the bottom ground pad 
structure is electrically connected to the substrate via the 
bottom series of contacts. 

3. The tester of claim 1, further comprising an interme 
diate series of contacts located betWeen the bottom ground 
pad structure and the intermediate ground pad structure, 
Wherein the intermediate ground pad structure is electrically 
connected to the bottom ground pad structure via the inter 
mediate series of contacts. 

4. The tester of claim 1, further comprising a top series of 
contacts located betWeen the intermediate ground pad struc 
ture and the top layer, Wherein the ground probe pad is 
electrically connected to the intermediate ground pad struc 
ture via the top series of contacts. 

5. The tester of claim 1, further comprising: 

another ground probe pad located in the top layer; and 

an inter-ground connecting line extending betWeen the 
ground probe pads, Wherein the ground probe pads are 
electrically connected to each other via the inter-ground 
connecting line. 

6. The tester of claim 5, Wherein the inter-ground con 
necting line has about a same Width as the ground probe 
pads. 

7. The tester of claim 5, Wherein at least one of the leads 
is electrically connected betWeen the inter-ground connect 
ing line and the DUT, Wherein the ground probe pads are 
electrically connected to the DUT via the inter-ground 
connecting line. 

8. The tester of claim 1, Wherein the intermediate ground 
pad structure comprises tWo corner portions and an inter 
ground connecting line, Wherein the inter-ground connecting 
line eXtends betWeen and electrically connects the tWo 
corner portions. 

9. The tester of claim 8, Wherein the inter-ground con 
necting line has a smaller Width than the corner portions. 

10. The tester of claim 8, Wherein each of the corner 
portions has a plate shape. 

11. The tester of claim 8, Wherein each of the corner 
portions has a holloW boX shape. 

12. The tester of claim 1, further comprising a second 
intermediate ground pad structure located betWeen the bot 
tom ground pad structure and the top layer, Wherein the 
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second intermediate ground pad structure is electrically 
connected to the ground probe pads and the bottom ground 
pad structure. 

13. A tester for a semiconductor device, comprising: 

a bottom layer comprising a bottom ground pad structure, 
the bottom ground pad structure being electrically 
connected to a substrate via a bottom series of contacts, 
the bottom ground pad structure comprising a bottom 
signal shield plate; 

at least one intermediate layer, each intermediate layer 
comprising an intermediate ground pad structure, the 
intermediate ground pad structure being electrically 
connected to the bottom ground pad structure via an 
intermediate series of contacts; and 

a top layer comprising a device under test (DUT), a 
ground probe pad, a signal probe pad, and leads, 
Wherein the DUT is electrically connected to the 
ground probe pad and the signal probe pad via the 
leads, Wherein the ground probe pad is electrically 
connected to an uppermost one of the at least one 
intermediate ground pad structure via a top series of 
contacts, and Wherein the signal probe pad is located 
over the bottom signal shield plate. 

14. The tester of claim 13, further comprising: 

another ground probe pad located in the top layer; and 

an inter-ground connecting line extending betWeen the 
ground probe pads, Wherein the ground probe pads are 
electrically connected to each other via the inter-ground 
connecting line. 

15. The tester of claim 14, Wherein the inter-ground 
connecting line has about a same Width as the ground probe 
pads. 

16. The tester of claim 14, Wherein at least one of the leads 
is electrically connected betWeen the inter-ground connect 
ing line and the DUT, Wherein the ground probe pads are 
electrically connected to the DUT via the inter-ground 
connecting line. 

17. The tester of claim 13, Wherein the intermediate 
ground pad structure comprises tWo corner portions and an 
inter-ground connecting line, Wherein the inter-ground con 
necting line eXtends betWeen and electrically connects the 
tWo corner portions. 

18. The tester of claim 17, Wherein the inter-ground 
connecting line has a smaller Width than the corner portions. 

19. The tester of claim 17, Wherein the corner portion has 
a plate shape. 

20. The tester of claim 17, Wherein the corner portion has 
a holloW boX shape. 

21. A tester for a semiconductor device, comprising: 

a bottom layer comprising a bottom ground pad structure, 
the bottom ground pad structure being electrically 
connected to a substrate via a bottom series of contacts, 
the bottom ground pad structure comprising: 

four bottom corner portions, and 

tWo bottom signal shield plates, Wherein each bottom 
signal shield plate eXtends betWeen and electrically 
connects tWo of the bottom corner portions; 

at least one intermediate layer, each intermediate layer 
comprising an intermediate ground pad structure, the 
intermediate ground pad structure being electrically 
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connected to the bottom ground pad structure via an 
intermediate series of contacts, the intermediate ground 
pad structure comprising: 

four intermediate corner portions, each intermediate cor 
ner portion being located over one of the bottom corner 
portions, and 

tWo intermediate inter-ground connecting lines, Wherein 
each intermediate inter-ground connecting line eXtends 
betWeen and electrically connects tWo of the interme 
diate corner portions, and Wherein each intermediate 
inter-ground connecting line has a smaller Width than 
the intermediate corner portions; and 

a top layer comprising a device under test (DUT), four 
ground probe pads, tWo top inter-ground connecting 
lines, tWo signal probe pads, and leads, Wherein the 
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DUT is electrically connected to the ground probe pads 
and the signal probe pads via the leads, Wherein the 
ground probe pads are electrically connected to an 
uppermost one of the at least one intermediate ground 
pad structure via a top series of contacts, Wherein each 
signal probe pad is located over one of the bottom 
signal shield plates, and Wherein each ground probe 
pad is located over one of the intermediate corner 
portions. 

22. The tester of claim 21, Wherein each intermediate 
corner portion has a plate shape. 

23. The tester of claim 21, Wherein each intermediate 
corner portion has a holloW boX shape. 


