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PROBE CARD ASSEMBLY 

FIELD OF THE INVENTION 

[0001] The present invention relates to a probe card for 
Wafer testing and, more particularly, to a probe card assem 
bly that is rnodulariZed and standardized. 

BACKGROUND OF THE INVENTION 

[0002] After semiconductor dices are fabricated on a 
Wafer, they Will need to go through chip probing or Wafer 
sorting to verify their electrical perforrnance. Usually, the 
toolings for testing semiconductor wafers are probe cards. A 
probe card is a tooling Which should be manufactured before 
chip probing or Wafer sorting. It is installed on the test head 
of a tester as an interface betWeen a tester and a Wafer under 

test. Conventionally, a vertical probe card comprises a 
rnulti-layer printed circuit board, rnostly around 30 to 60 
Wiring layers, Which is complex and costly. The rnulti-layer 
printed circuit board is further jointing With an even more 
costly rnulti-layer cerarnic substrate as a probe head. On the 
rnulti-layer cerarnic substrate, a plurality of probe needles 
are formed on an exposed surface for probing the electrode, 
such as pads or burnps, of semiconductor Wafers. The 
vertical probe card is extremely expensive, and for different 
IC products, it needs to design the corresponding probe card 
to meet the special layout of bonding pads of Wafer under 
test. Moreover, the components of a vertical probe card can 
not be reused. 

[0003] A conventional probe card ernploying coaxial 
cables rnainly comprises a substrate. The substrate has a 
front side and a back side, the front side formed with a large 
ground plane and a plurality of contact points. Wherein the 
layout of ground plane is to solder the outer shield of coaxial 
cables on the plane to provide grounding and shielding 
effects. The contact points on edges of the front side are for 
providing electrical connection to a tester. On the front side 
of the substrate, a plurality of outer connecting points are 
formed for soldering probe needles. The outer connecting 
points for soldering probe needles and the contact points on 
the front side are connecting to each other by means of a 
plurality of coaxial cables. Each of the coaxial cable is 
electrically connected individually, and can not be rnodu 
lariZed. The circuit layers of the substrate can not be 
reduced, and can only be used for testing loW-density 
electronic products. Furthermore, the substrate of a conven 
tional probe card is a printed circuit board, Which has 
different thermal coef?cient from that of a Wafer under test. 
This arises the problem that the probe card is not able to 
precisely position and contact the Wafer While in electrical 
contact at certain ternperatures. 

[0004] In US. Pat. No. 4,731,577 entitled “COAXIAL 
PROBE CARD”, a rnultipoint rnicroWave coaxial probe 
card is disclosed. Aprinted circuit board has edge connectors 
and a mounting ring attached to the surface. The mounting 
ring has a plurality of via, and each is assembled With a 
microwave connector. These rnicroWave connectors electri 
cally connect to cantilever needles by coaxial cables. A 
portion of the cantilever needles are joined to the edge 
connector by conductive Wires alloWing both high and loW 
frequency signals to be utiliZed sirnultaneously. Further 
more, a shield cover in the form of a ?at plate encloses the 
mounting ring to provide RFI and EMI shielding and alloWs 
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the coaxial probe card to test the microwave semiconductor 
wafers. HoWever, this conventional coaxial probe card does 
not have a probe head, and therefore no cantilever needles 
can be integrated on it. The individual probe needles are 
manually installed on the coaxial cables. Furthermore, the 
coaxial probe card can not have the bene?ts of rnodulariZa 
tion to reduce manufacturing cost and lead time. 

SUMMARY OF THE INVENTION 

[0005] A main purpose of the present invention is to 
supply a probe card assernbly, utiliZing rnodulariZed corn 
ponents such as an upper and a loWer printed circuit board, 
and a plurality of coaxial transmitters to replace the con 
ventional cornplex rnulti-layer printed circuit board and 
rnulti-layer cerarnic substrate. The upper printed circuit 
board is assembled With the loWer printed circuit board by 
a stiffener ring Which encloses coaxial transrnitters. The 
loWer printed circuit board is assembled With a detachable 
rnodulariZed probe head. Therefore, a probe card assembly 
with rnodulariZed and standardiZed components is manufac 
tured. 

[0006] A second purpose of the present invention is to 
supply a probe card assernbly, utiliZing an opening formed 
on the center of upper printed circuit board. When a probe 
card is assembled on the probe head, the opening Will be 
sealed. When the probe card is disassernbled, the coaxial 
transrnitters can be installed, adjusted or repaired through 
the opening. 

[0007] A third purpose of the present invention is to 
supply a probe card assernbly, utiliZing a detachable probe 
head to assemble With a loWer printed circuit board. The 
probe head has a silicon substrate, a probe head carrier, and 
a ?ex printed circuit board extending from the surroundings 
of the probe head carrier to the loWer printed circuit board. 

[0008] The probe card assembly in accordance With the 
present invention comprises a stiffener ring. An upper 
printed circuit board is installed on an upper opening of the 
stiffener ring for installing With the test head of a tester. A 
loWer opening of the stiffener ring is installed With a loWer 
printed circuit board for connecting to a probe head. Further, 
a plurality of coaxial transmitters are installed in the stiffener 
ring, and each of the coaxial transrnitter comprises a plu 
rality of coaxial cables With each of its tWo ends assembled 
with cable connectors, connecting to the upper and loWer 
printed circuit boards respectively. The probe head is detach 
able and assembled With the loWer printed circuit board. The 
probe head comprises a silicon substrate and a probe head 
carrier. It is preferable that a stress buffer layer is formed 
betWeen the silicon substrate and the probe head carrier. The 
silicon substrate is installed on the stress buffer layer of the 
probe head carrier and has an exposed surface. The exposed 
surface is formed With a plurality of probe tips, and at least 
a ?exible printed circuit board for connecting the silicon 
substrate is extending from the edges of the probe head 
carrier to electrically connect to the loWer printed circuit 
board. 

DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a decornposed three-dirnensional vieW of 
a probe card assembly in accordance With the present 
invention; 
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[0010] FIG. 2 is a three-dimensional vieW of a probe card 
assembly in accordance With the present invention; 

[0011] FIG. 3 is a cross-sectional vieW of a probe card 
assembly in accordance With the present invention; and 

[0012] FIG. 4 is a cross-sectional vieW of a silicon sub 
strate of the probe card assembly in accordance With the 
present invention. 

DETAIL DESCRIPTION OF THE INVENTION 

[0013] Please refer to the draWings attached, the present 
invention Will be described by means of an embodiment 
beloW. 

[0014] The ?rst embodiment according to the present 
invention is shoWn in FIGS. 1, 2, and 3. A probe card 
assembly 1 is provided to install on the test head of a tester. 
The probe card assembly is electrically connected to the 
tester for electrically contacting With the Wafer under test, 
and alloWs the tester to perform chip probing or Wafer 
sorting on the Wafer. The probe card assembly 1 mainly 
comprises a stiffener ring 30, an upper printed circuit board 
10, a loWer printed circuit board 20, a modulariZed probe 
head 50, and a plurality of coaxial transmitters 40. Wherein 
the stiffener ring 30 is functioned as a spacer betWeen the 
upper and loWer printed circuit board 10,20, and to enclose 
the coaxial transmitters 40. The stiffener ring 30 has an 
upper opening 31 and a loWer opening 32 With different siZe. 

[0015] The upper printed circuit board 10 is installed on 
the upper opening 31 of the stiffener ring 30, and functions 
as a connecting interface betWeen the tester and the probe 
card. On the outer surface of upper printed circuit board 10, 
contact pads 11 are formed. When probe card assembly 1 is 
connected to the test head of a tester, the contact pad 11 is 
electrically connected to the test head. The inner side of 
upper printed circuit board 10 is formed With a plurality of 
via holes, connectors, or sockets (not shoWn in ?gure), for 
connecting the cable connectors 42 of coaxial transmitters 
40. It is preferable that a central opening 12 is formed on the 
center of printed circuit board 10. After the probe card 
assembly 1 being mounted onto a test head, the central 
opening 12 Will be sealed, and When the probe card assem 
bly 1 is dismounted, the coaxial transmitters 40 can be 
installed, adjusted or repaired via the central opening 12 of 
the upper printed circuit board 10 Without disassembling the 
probe card assembly 1. The loWer printed circuit board 20 is 
installed on the loWer opening 32 of the stiffener ring 30 for 
assemble With the probe head 50. Aplurality of sockets 21 
are installed in the inner surface of the loWer printed circuit 
board 20 to connect With the coaxial cable connectors 43 of 
coaxial transmitters 40 in plug-in and pull-aWay type. The 
coaxial transmitters 40 are installed betWeen the upper 
printed circuit board 10 and the loWer printed circuit board 
20, and also in the stiffener ring 30. Each of the coaxial 
transmitters 40 comprises a plurality of coaxial cables 41. 
TWo ends of each of the coaxial cable connect respectively 
to the cable connector 42 and 43 for connecting to the upper 
printed circuit board 10 and the loWer printed circuit board 
20 respectively. Furthermore, the inner side of the coaxial 
cable 41 is Wrapped in metal cover to reduce electrical 
interference or high-frequency cross talk. 

[0016] As shoWn in FIGS. 1 and 3, a detachable probe 
head 50 is adhered, by means of conventional locking 
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device, such as vacuum chuck, or screWs, to the outer 
surface of loWer printed circuit board 20. The probe head 50 
comprises a silicon substrate 60 and a probe head carrier 70. 
The silicon substrate 60 has metal traces fabricated by IC 
process on it and is installed on the probe head carrier 70. 
The probe head carrier 70 is made by aluminum alloy or 
ceramic, and a doWnset 71 is manufactured at the center of 
the probe head carrier 70. The silicon substrate 60 is 
assembled With a stress buffer layer 72, such as polyimide 
?lm, Which is ?exible inside the doWnset 71 of the probe 
head carrier 70. Besides, the probe head carrier 70 has a ?at 
surface to adhere to the loWer printed circuit board 20. At 
least a ?exible printed circuit board 80 attaches to and 
extends from the edges of the probe head carrier 70 to 
electrically connect to the loWer printed circuit board 20. 
The ?exible printed circuit board 80 has a circuit layer 84 
Which is electrically connected to the ?rst end 81 and the 
second end 82. The ?rst end 81 has a plurality of contact 
pads 83. The second end 82 can be installed With ?exible 
printed circuit board (FPC) connectors (not shoWn in ?gure), 
for modulariZed electrical connection to the loWer printed 
circuit board 20. As shoWn in FIG. 4, the silicon substrate 
60 has an exposed surface 61 forming With circuits and a 
corresponding back surface 62. The back surface 62 is 
adhered to a stress buffer layer 72 With an adhesive 67. The 
exposed surface 61 is formed With a plurality of probe tips 
64. In this embodiment, the probe tip 64 is curved cantilever 
probe, Which comprising a high-hardness, loW resistivity 
metal layer 65 With one end forming as a curved probing 
point 68 for probing the testing pads of Wafers under test. 
One side of the probe tip 64 is supported by a stress 
absorbing bump 63, such as nonconductive silicon gel or 
rubber, to achieve the elasticity of probes during chip 
probing and to avoid permanent deformation of probes. On 
the edges of exposed surface 61 of the silicon substrate 60, 
a plurality of bond pads 66 are formed Which are electrically 
connected to the corresponding probe tip 64 through metal 
traces on the silicon substrate 60. By using Wire bonding or 
inner lead bonding to electrically connect the bond pads 66 
of silicon substrate 60 With the contact pads 83 of ?exible 
printed circuit board 80. In this embodiment, a plurality of 
metal Wires 85 formed by Wire bonding are connected to the 
bond pads 66 of silicon substrate 60 and the contact pads 83 
of ?exible printed circuit board 80. Therefore, the structure 
mentioned above is a modulariZed ?exible probe head 50, 
and the probe card assembly 1 can be disassembled as an 
upper printed circuit board 10, a loWer printed circuit board 
20, a probe head 50 and coaxial transmitters 40. It can be 
mass-produced, and then assembled With the stiffener ring 
30 as a probe card assembly as required. For example, for 
Wafers With same electrical function yet With different 
bonding pads patterned Will only need to change the corre 
sponding probe head 50. Further, for the probe heads 50 of 
different types of tester, it only needs to change the corre 
sponding upper printed circuit board 10. For different chip 
probing or Wafer sorting, it only needs to install and adjust 
the corresponding coaxial transmitters 40. Therefore, the 
probe card assembly 1 in this invention can replace the 
conventional multi-layer printed circuit boards and multi 
layer ceramics substrates Which are tailor-made to meet the 
special requirements for Wafer under test. Furthermore, the 
probe card assembly according to the present invention is 
more practical, reusable, and standardiZed. 
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[0017] The above description of embodiments of this 
invention is intended to be illustrative and not limiting. 
Other embodiments of this invention Will be obvious to 
those skilled in the art in vieW of the above disclosure. 

What is claimed is: 
1. A probe card assembly comprising: 

a loWer printed circuit board; and 

a modulariZed probe head, Which is detachable and 
assembled With the loWer printed circuit board, the 
probe head comprising: 

a probe head carrier for installing on the loWer printed 
circuit board, and having a stress buffer layer over a 
doWnset at the center; 

a silicon substrate having an exposed surface forming 
With a plurality of probe tips and contact points and 
a back surface, Wherein the back surface is installed 
on a stress buffer layer of the probe head carrier; and 
the contact points are formed on edges of the 
exposed surface and are electrically connected to the 
probe tips; 

at least a ?exible printed circuit board installing on the 
probe head carrier, the ?exible printed circuit board 
having a ?rst end electrically connecting to the 
contact points of the probe head and a second end 
extending aWay from the probe head carrier. 

2. The probe card assembly according to claim 1, Wherein 
each of the probe tips has a curved probing point. 

3. The probe card assembly according to claim 1, Wherein 
the exposed surface of silicon substrate is formed With a 
stress-absorbing bump for supporting the probe tips. 

4. A probe card assembly comprising: 

a stiffener ring having an upper opening and a loWer 
opening; 

an upper printed circuit board installing on the upper 
opening of the stiffener ring for electrically connecting 
to a test head of a tester. 
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a loWer printed circuit board installing on the loWer 
opening of the stiffener ring for connecting to a probe 
head; 

a plurality of coaxial transmitters installing in the stiffener 
ring and betWeen the upper and loWer printed circuit 
boards, each of the coaxial transmitter comprising a 
plurality of coaxial cables, and tWo ends of each of the 
coaxial cable combining With cable connectors Which 
connect respectively to the upper printed circuit board 
and the loWer printed circuit board; and 

a modulariZed probe head With detachable function and 
assemble With the loWer printed circuit board, and 
comprising a probe head carrier and a silicon substrate 
Which is installed on the probe head carrier and having 
an exposed surface forming With a plurality of probe 
tips. 

5. The probe card assembly according to claim 4, further 
comprising at least a ?exible printed circuit board connect 

ing to the silicon substrate and extending from the edges of 
the probe head carrier to electrically connect to the loWer 

printed circuit board. 

6. The probe card assembly according to claim 4, Wherein 
the upper printed circuit board has a central opening for 
installing, adjusting, or ?xing coaxial transmitters. 

7. The probe card assembly according to claim 4, Wherein 
each of the probe tips has a curved probing point. 

8. The probe card assembly according to claim 4, Wherein 
the exposed surface of silicon substrate is formed With a 
stress-absorbing bump for supporting the probe tips. 

9. The probe card assembly according to claim 4, Wherein 
the probe head carrier has a stress buffer layer made on the 
doWnset for bonding With the silicon substrate. 


