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APPARATUS FOR THE AUTOMATED TESTING, 
CALIBRATION AND CHARACTERIZATION OF 

TEST ADAPTERS 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present invention relates to an apparatus for 
automatically testing, calibrating and characterizing test 
adapters for semiconductor devices. The semiconductor 
devices are preferably integrated semiconductor circuits. 

[0002] During the testing, calibration and characteriZation 
processes, the radio-frequency characteristics of the test 
adapters are investigated, in particular. HoWever, it is also 
possible to investigate direct-current characteristics. 

[0003] Atest adapter may be, for eXample, What is referred 
to as a test card, by means of Which semiconductor chips are 
tested at Wafer level. Another eXample of a test adapter is a 
socket board, into Which individual modules are introduced 
for testing. 

[0004] In test systems for testing, say, semiconductor 
chips at Wafer level, test cards are used, as is knoWn, as test 
adapters. These test cards produce the electrical connection 
betWeen contact points on the semiconductor chips in a 
Wafer to be tested and at least one test channel in the test 
system. Reference is had, in this conteXt, to FIG. 9 Which 
shoWs a plan vieW of one possible eXemplary arrangement 
of contact surfaces 2 in an edge area 3 of a motherboard of 
a test card 1. It should be understood, hoWever, that other 
con?gurations of a test card are also feasible as an eXample 
of a test adapter. The contact surfaces 2 produce a contact 
With the test channels in the test system, and are preferably 
located on a number of circles With different radii in the edge 
region 3. Alarge number of contact needles are provided on 
the loWer face of the test card 1, and are to ?t such that they 
reliably make contact With the contact points on the chip at 
Wafer level to be tested. These contact needles are preferably 
located in the inner area of the test card. In this case, each 
contact surface 2 has at least one associated contact needle. 
This means that the contact needles are electrically related 
With the associated contact surfaces 2 in a precisely de?ned 
manner. 

[0005] In the socket boards mentioned initially, the contact 
surfaces 2 are arranged in the form of a square, rather than 
in the circular con?guration above. 

[0006] In general, test adapters such as test cards are 
matched to different semiconductor devices to be tested, that 
is, to their contact points. The appropriate different test 
adapters are therefore required for different types of semi 
conductor devices. The test adapters therefore make it 
possible to use the same test system even for different types 
of semiconductor devices. 

[0007] We have, hoWever, identi?ed the fact that the 
electrical characteristics of the test adapters used for testing 
semiconductor devices have a considerable in?uence on the 
test results, and hence also on the test yield. In other Words, 
the electrical calibration and/or characteriZation of test 
adapters is an important element, Which should not be 
underestimated, in the analysis of an overall test system. 

[0008] In the past, scarcely any investigations have been 
carried out into the in?uence of test adapters on various 
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electrical parameters, such as line impedance, signal delay 
times, signal rise times or crosstalk betWeen their various 
channels in different test systems, due to the large number of 
channels, Which is currently around 1600 for test cards and 
Will amount to 3200 in the near future. In other Words, the 
in?uence of test adapters on signal performance and signal 
integrity in test systems has scarcely been considered so far. 

[0009] In the current state of the art only a single appliance 
eXists, Which has not yet been described in any great detail, 
on the market, Which alloWs semiautomatic measurement of 
the line impedance and of the signal delay times in test cards. 
In that case, electrical contact is made With the test card to 
be investigated via an interface board, Which produces the 
connection betWeen a test head of a test system and the test 
card even during normal operation of the test card. That 
appliance can therefore be used only With test systems 
provided With this interface board and not in general form 
for test cards for test systems With a different type of 
interface board, as Well. Furthermore, only a relatively small 
subset of the channels can be measured automatically With 
the knoWn appliance, as Well. If it is intended to evaluate the 
channels of a different subset, then a manual change must be 
made to contact plugs for this subset. The measurement of 
crosstalk effects betWeen the channels of different subsets is 
thus likeWise impossible With the knoWn appliance. Thus, 
until noW, such a measurement could be carried out only 
manually and, due to the large number of channels, this Was 
associated With an extremely long time penalty. 

SUMMARY OF THE INVENTION 

[0010] It is accordingly an object of the invention to 
provide an apparatus for automated testing, calibration and 
characteriZation of different test adapters, Which overcomes 
the above-mentioned disadvantages of the heretofore-knoWn 
devices and methods of this general type and Which alloWs 
for any desired channels of the test adapter to be measured 
automatically. 
[0011] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention, an apparatus 
for automated testing, calibration and characteriZation of test 
adapters for semiconductor devices. The novel apparatus 
comprises: 

[0012] 
[0013] at least one probe head adjustably disposed 

relative to the holder, the probe head having tWo or 
more contact pins Whose With an adjustable spacing 
distance therebetWeen; and 

0014 an ad'ustment device con? ured to ad'ust the J g J 
probe head relative to the holder. 

a holder for holding a test adapter; 

[0015] In other Words, the objects of the invention are 
achieved in the conteXt of an apparatus of the type men 
tioned initially, by a holder for the test adapter and at least 
one probe head, Which can be adjusted With respect to the 
holder and has at least tWo contact pins (Whose spacing is 
adjustable). 
[0016] The distance betWeen the at least tWo contact pins 
on a probe head can be matched to the distance, Which 
differs With different test adapters to be calibrated or 
Wherein, betWeen the contact surfaces for signals and the 
associated shields. 
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[0017] The holder can in this case hold test adapters With 
different diameters. 

[0018] The apparatus according to the invention thus has, 
in particular, the holder Which can rotate to hold test adapters 
With different diameters. This holders alloWs the test adapter 
to be rotated in a de?ned manner in the apparatus. Astepping 
motor or the like may be used as the drive for this rotation 
of the holder. 

[0019] Furthermore, the apparatus according to the inven 
tion has one or more robot arms, Which can be moved in a 

horiZontal direction, running parallel to the plane of the test 
adapter, and also in a direction at right angles to this. In this 
case, a probe head is ?t on each robot arm. 

[0020] These robot arms and the rotation of the holder 
alloW the probe heads and their contact pins to be positioned 
on the contact surfaces of the test adapter. 

[0021] The apparatus can be matched directly to Widely 
differing test adapters by appropriately controlling the posi 
tion of the robot arms. 

[0022] The rotation of the holder and the position of the 
robot arms and probe heads can be controlled from a central 
computer. This alloWs fully automated contact to be made 
With all channels, and a corresponding fully automated 
investigation to be carried out of the various electrical 
parameters of the test adapter. 

[0023] The apparatus according to the invention can thus 
be matched directly to different test adapters and measure 
ment tasks. Since, furthermore, it operates in a fully auto 
mated manner, it can carry out any desired electrical cali 
bration and characteriZation of test adapters of Widely 
differing types. 

[0024] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0025] Although the invention is illustrated and described 
herein as embodied in an apparatus for automated testing, 
calibration and characteriZation of test adapters, it is never 
theless not intended to be limited to the details shoWn, since 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

[0026] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a plan vieW of a ?rst exemplary embodi 
ment of the apparatus according to the invention, having a 
robot arm With at least one probe head; 

[0028] 
FIG. 1; 

[0029] FIG. 3 is a plan vieW of a second exemplary 
embodiment of the apparatus according to the invention, 
having tWo robot arms, each having at least one probe head; 

[0030] 
FIG. 3; 

FIG. 2 is a schematic side vieW of the apparatus of 

FIG. 4 is a schematic side vieW of the apparatus in 
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[0031] FIG. 5 is a schematic illustration to explain the 
con?guration of contact pins for making contact With con 
tact surfaces; 

[0032] FIG. 6 is a schematic illustration to explain the 
con?guration of contact pins for making contact With con 
tact needles; 

[0033] FIG. 7 is a plan vieW of a third exemplary embodi 
ment of the apparatus according to the invention; 

[0034] FIG. 8 is a schematic side vieW of the apparatus in 
FIG. 7; and 

[0035] FIG. 9 is a plan vieW of contact surfaces in the 
edge area of a conventional test card. 

[0036] Reference is had to the detailed description of FIG. 
9 appearing in the introductory text. The same reference 
symbols are used to identify the same and mutually corre 
sponding components in the ?gures. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] Referring noW to the ?gures of the draWing in 
detail and ?rst, particularly, to FIGS. 1 and 2 thereof, there 
is shoWn a test card 1, as an example of a test adapter With 
contact surfaces 2 on its upper face and contact needles 5 on 
its loWer face. The test card 1 is placed on a holder 4 of the 
apparatus, Which can rotate as shoWn by a double arroW 6. 
The apparatus also has a robot arm 7, Which can be moved 
as shoWn by a double arroW 8 in elevation and in its distance 
from the test card 1. Aprobe head 9 on this robot arm 7 can 
be moved in tWo directions, as shoWn by the double arroW 
10. This probe head 9 has tWo contact pins 11, Which can 
make contact With the contact surfaces 2 on the test card 1. 
The distance betWeen these contact pins 11 can be adjusted, 
so that the apparatus can be matched to different types of test 
cards With different distances betWeen the contact surfaces 2. 
If required, another probe head can also be provided on the 
robot arm 7. 

[0038] The probe head 9 may also have more than tWo 
contact pins 10, if required. For example, it can thus be 
provided With four contact pins 11. It is even possible to 
equip the contact head 11 With enough contact pins 11 for it 
to be able to simultaneously touch all the contact surfaces 2 
Which are located one behind the other in the radial direc 
tion. In the example in FIG. 1, this Would be six contact pins 
11. 

[0039] The holder 4 can be driven via a stepping motor 12. 
The stepping motor 12 is controlled by a central control unit 
13, Which also makes it possible to control and adjust the 
movement of the robot arm 7 and the position of the probe 
head 9, as Well as the distance betWeen the contact pins 11. 

[0040] The holder 4 has an edge 14 Which can be moved 
in the lateral direction, so that it is suitable for holding test 
cards With different diameters or else different test adapters. 

[0041] The apparatus shoWn in FIGS. 1 and 2 is particu 
larly suitable for measuring signal delay times and line 
impedances: this is because only the one robot arm 7 is 
required in this case. The measurement devices used for 
these measurements, such as netWork analyZers, oscillo 
scopes With TDR function (TDR=Time Domain Re?exion) 
and the like, generally have tWo channels, each With a signal 
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and shield. The probe head 9 together With the tWo contact 
pins 11 Which is ?t on the robot arm 7 allows automatic 
measurement of all the channels on the test card 1 by moving 
the one contact pin 11 for a test signal into contact With a 
contact surface 2, While the other contact pin 11, Which is 
used for grounding, is in contact, for example, With an 
adjacent contact surface 11. The desired electrical param 
eters, such as electrical losses, can be deduced from the 
delay time of the test signal re?ected at the channel end, and 
from the magnitude of the re?ected signal. 

[0042] FIGS. 3 and 4 shoW a further exemplary embodi 
ment of the present invention, Wherein a second robot arm 
7‘ is provided With a second probe head 9‘ and With tWo 
further contact pins 11‘. This second robot arm 7‘ can be 
adjusted in elevation (see the double arroW 8‘) in the same 
Way as the robot arm 7, and can likewise be driven from the 
central control unit 13. 

[0043] In addition, the position of the second robot arm 7‘ 
can be rotated With respect to the holder 4, as is indicated by 
a double arroW 6‘. 

[0044] In the exemplary embodiment shoWn in FIGS. 3 
and 4, the control device 13 thus controls the stepping motor 
12, the upWard and doWnWard movement of the robot arms 
7 and 7‘ (see the double arroWs 8 and 8‘), the rotational 
movement of the robot arm 7‘ (see the double arroW 6‘ in 
FIG. 3) and the radial movement of the probe heads 9 and 
9‘ (see the double arroWs 10 and 10‘). 

[0045] The exemplary embodiment in FIGS. 3 and 4 is 
particularly suitable for measuring crosstalk effects betWeen 
different channels on the test card 1. This is because the aim 
of this measurement is to investigate the in?uence of the 
signals in tWo different channels on one another, Wherein 
case each channel is intended to be considered together With 
every other channel, Which leads to Well over a million 
measurements When there are a large number of channels. 
The robot arm 7, Which cannot rotate, With the probe head 
9 is connected in a case such as this via the contact pins 11 
to at least one channel to be investigated. The robot arm 7‘, 
Which can rotate, With the probe head 9‘ is then connected 
via the contact pins 11‘ to all the other channels, so that the 
in?uence of all the channels on the channels mentioned 
above of the robot arm 7 can be investigated in one run. The 
probe head 9 is then connected via its contact pins 11 to the 
next channels, and the contact pins 10‘, on the probe head 9‘ 
are moved into contact With all the other channels. In this 
Way, it is possible to measure successive crosstalk effects 
betWeen each individual channel and all the other channels. 

[0046] In the exemplary embodiment in FIGS. 3 and 4, 
the test card 1 can be rotated independently of the rotational 
movement of the robot arm 7‘. If required, it is also possible 
to couple the rotary movement of the probe head 7‘ to the 
rotary movement of the holder 4. 

[0047] The holder 4 is preferably designed such that it is 
suitable for holding different test adapters and test cards. To 
this end, the holder 4 may, for example, have adjustable 
outer edges 14 so that test adapters and test cards of different 
diameters can be inserted into the holder 4. 

[0048] FIGS. 5 and 6 shoW examples of possible con 
?gurations of the contact pins 11: as shoWn in FIG. 5, these 
may have pointed ends and may be sprung, so that these ends 
rest on the contact surfaces 2. HoWever, it is also possible to 
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provide contact pins 11a, 11b With ?at ends (see FIG. 6), so 
that these ?at ends can be moved into contact With the 
contact needles 5 of the test card 1 Which is then inserted 
“reversed” into the holder 4. In order to spring out, the 
contact pins 11a, 11b may have a curved pro?le (see 
reference symbols 11 and 11a in FIGS. 5 and 6), or may be 
provided With a separate spring (see reference symbol 11b in 
FIG. 6). 

[0049] FIGS. 7 and 8 shoW an exemplary embodiment 
Wherein signals are supplied from a test system With an 
interface board 17 via contact pins 16 to the contact surfaces 
2 of the test card 1, Which has noW been inserted “reversed”, 
and are passed to the contact needles 5. The signals Which 
are otherWise present on the chip are tapped off for analysis 
on these contact needles 5 by means of the springs illustrated 
in FIG. 6. In the present exemplary embodiment, the radial 
polar-coordinate robot arms 7 are replaced by a Cartesian 
(xyZ) robot system Which can be adjusted as shoWn by the 
arroWs 10, 15 and 18. Such a con?guration provides a square 
arrangement for the contact needles 5. This intrinsically 
alloWs the entire system to be analyZed. 

We claim: 
1. An apparatus for automated testing, calibration and 

characteriZation of test adapters for semiconductor devices, 
comprising: 

a holder for holding a test adapter; 

at least one probe head adjustably disposed relative to said 
holder, said probe head having at least tWo contact pins 
With an adjustable spacing distance therebetWeen; and 

an adjustment device con?gured to adjust said probe head 
relative to said holder. 

2. The apparatus according to claim 1, Wherein said at 
least one probe head is one of a plurality of probe heads. 

3. The apparatus according to claim 1, Wherein said probe 
head is movably disposed in elevation perpendicularly to a 
surface of said holder. 

4. The apparatus according to claim 1, Wherein said 
adjustment device is a robot arm and said probe head is 
mounted on said robot arm. 

5. The apparatus according to claim 1, Which comprises a 
control device connected to control a position of said probe 
head and a rotation of said holder. 

6. The apparatus according to claim 1, Wherein said holder 
is con?gured to hold test adapters With different diameters. 

7. The apparatus according to claim 1, Which comprises a 
stepping motor disposed to selectively move said holder. 

8. The apparatus according to claim 1, Which comprises a 
control device connected for controlling a distance betWeen 
said contact pins. 

9. The apparatus according to claim 7, Which comprises a 
control device connected to said stepping motor and Wherein 
said stepping motor is controlled by said control device. 

10. The apparatus according to claim 1, Wherein the test 
adapter is a test card. 

11. The apparatus according to claim 1, Wherein the test 
adapter is formed With a number of contact surfaces one 
behind the other in a radial direction of the test adapter, and 
said probe head has a number of said contact pins corre 
sponding to the number of contact surfaces on the test 
adapter. 
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12. The apparatus according to claim 1, wherein said 
contact pins are formed With pointed ends. 

13. The apparatus according to claim 1, Wherein said 
contact pins are formed With ?at ends, con?gured to enable 
contact to be made With contact needles on the test adapter. 

14. The apparatus according to claim 1, Wherein said 
contact pins are spring-biased contact pins. 

15. The apparatus according to claim 14, Wherein said 
contact pins have a pro?le de?ning the spring-biased con 
?guration thereof. 

16. The apparatus according to claim 14, Wherein said 
contact pins have a separate spring. 
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17. The apparatus according to claim 1, Wherein said 
holder is con?gured to be rotatable or rnovable With respect 
to said adjustrnent device. 

18. The apparatus according to claim 1, Wherein said 
probe head is adjustable Within a coordinate system selected 
from the group consisting of a polar coordinate system and 
a cartesian coordinate system. 

19. The apparatus according to claim 1, which comprises 
an interface board and contact pins con?gured to contact 
contact surfaces on the test adapter. 

* * * * * 


