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SYSTEM AND METHOD FOR TESTING DEVICES 
SENSITIVE TO MAGNETIC FIELDS 

BACKGROUND OF THE INVENTION 

[0001] Devices such as integrated circuits that have cir 
cuitry and/or structures for sensing a magnetic ?eld should 
be tested by applying a known magnetic ?eld and measuring 
an output signal to determine Whether an actual output signal 
is suf?ciently close to an eXpected output signal. One Way to 
perform such testing is to use a coil in a bench test. This 
process alloWs testing in a carefully controlled testing envi 
ronment, but is labor intensive and not suitable for testing 
large numbers of devices. It Would be desirable to have a 
system that could automatically and controllably test large 
numbers of devices designed to sense magnetic ?elds, and 
more desirable to further be able to control for electrical and 
temperature effects. 

SUMMARY OF THE INVENTION 

[0002] A testing system according to the present invention 
tests devices in the presence of a magnetic ?elds repeatably 
and quickly so that production runs of devices can be tested. 

[0003] The testing system preferably also includes equip 
ment for performing electrical testing, and is con?gured so 
that both electrical input and magnetic input can be provided 
at one testing location. A magnetic ?eld source, preferably 
an electromagnetic coil that alloWs the magnetic ?eld to be 
controlled and varied to test at multiple knoWn magnitudes, 
provides a knoWn magnetic ?eld to a device With a magnetic 
core assembly. The core assembly is integrated into the 
testing machine in such a Way that the magnetic ?uX is 
contained but can be passed directly through the device 
being tested. This containment is accomplished by the 
con?guration of the core assembly and the selection of 
materials, depending on Whether those materials have high 
permeability or loW permeability. 

[0004] Because of the use of a magnetic ?eld, components 
of the core assembly should have high permeability, e.g., a 
maximum D.C. permeability at least on the order of 105, 
While other components near the device and the core should 
have permeability close to one Such loW permeability 
materials include plastic and certain types of stainless steel 
(e.g., the 300 series). In addition, it is desirable for the track 
or conveyor to have a slit at a location near the device to 
minimiZe LorentZ forces that may be induced near the 
device When the magnetic ?eld changes. This slit is particu 
larly desirable if the magnetic generator is a coil and the 
magnetic ?eld varies. 

[0005] The system is preferably con?gured for surface 
mount SOIC packages or for dual in-line packages (DIPs). 

[0006] In a method according to the present invention, a 
device is brought to a testing location, and electrical con 
ductors are brought into contact With pins from the device to 
sense output signals in response to input conditions. One or 
more electrical signals are provided from the conductors to 
one or more of the pins, and a resulting signal or signals 
is/are sensed With the conductors in response to the electrical 
input. One or more knoWn magnetic ?elds are applied to the 
device and a resulting signal or signals is/are sensed in 
response to the magnetic ?eld input. These electrical and 
magnetic tests are performed sequentially in either order 
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(although preferably magnetic last) While the device is held 
in one testing location. The method thus alloWs multiple 
tests to be performed Without moving the device to another 
location betWeen tests. 

[0007] The testing system of the present invention can 
thus provide a controllable and variable magnetic ?eld 
directly through the device and can contain the generated 
magnetic ?eld over a Wide range of ?eld strengths. The 
testing system of the present invention can perform electri 
cal and magnetic tests of integrated circuits quickly and at a 
single location, thus speeding the process per device. The 
testing system preferably also controls temperature, so the 
device can be characteriZed in a uniform temperature envi 
ronment and over the full temperature range if desired. Other 
features and advantages Will become apparent from the 
folloWing detailed descriptions, draWings, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a block and pictorial vieW of a knoWn 
testing device. 

[0009] FIG. 2 is a front vieW of a portion of a testing 
assembly according to the present invention. 

[0010] FIG. 3 is a part cross-sectional, part side vieW of 
the portion of the testing assembly of FIG. 2. 

[0011] FIG. 4 is a perspective vieW of a magnetic core 
assembly. 
[0012] FIG. 5 is a front vieW of a track, illustrating the use 
of a slit for preventing LorenZ forces. 

DETAILED DESCRIPTION 

[0013] A knoWn type of testing system 10 for testing 
packaged integrated circuits (ICs) is represented in FIG. 1. 
Testing systems of this general type are commercially avail 
able from Aseco Corporation of Marlboro, Mass., e.g., an 
Aseco S170 model. Devices 14 that are to be tested are held 
in a hopper 12. Atrack 16 carries devices 14 from hopper 12 
to a testing area 20. At this testing area, a pin (not shoWn) 
holds the device in place. While not shoWn in FIG. 1, track 
16 is actually boWed outWardly at the testing area and curves 
aWay in the same direction above and beloW the testing area. 
The devices that are represented here are surface mount 
8-pin SOIC devices (four pins on each side), although the 
testing system can be adapted to other types of packaged 
devices, such as dual in-line packages (DIPs). 

[0014] Testing area 20 is covered With a track cover 18 
that has tWo vertically elongated slots 22, 24. Testing 
paddles 26, 28 eXtend through slots 22, 24 and orthogonally 
aWay from track 16. Paddles 26, 28 have conductors (test 
pads) 32, 34 used to make an electrical connection With pins 
30 that eXtend from device 15. A spring loaded pair of metal 
belloWs (not shoWn) pushes paddles 26, 28 into and out of 
contact With pins 30. Electrical testing is performed by 
providing input signals through conductors 32, 34 to 
selected ones of pins 30 and receiving output signals from 
selected ones of pins 30 through conductors 32, 34. 

[0015] In such devices, testing is performed in an enclosed 
temperature-controlled chamber that has sensors for sensing 
the temperature Within the chamber and a heating mecha 
nism for providing heat. The device can thus be character 
iZed over a desired temperature range. 
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[0016] The mechanical, electrical, and temperature control 
are represented generally here as “control”40, and each of 
these control functions is generally knoWn. Control 40 can 
include a programmed microprocessor, general purpose 
computer, one or more ASICs, or some combination of these 
components. Control 40 controls the metal belloWs to move 
the test paddles, the heater to control the temperature in 
response to a temperature sensor, and circuitry for providing 
input signals and detecting output signals. With appropriate 
modi?cations, the control functions can be modi?ed for 
other types of devices, such as DIPs. 

[0017] After a device is tested in testing area 20, the pin 
(not shoWn) that holds the device is retracted to release the 
device doWn track 16 to a sorter 42. Sorter 42 causes the 
tested devices to be sorted into a number of bins 42-44 (three 
bins are shoWn, but there can be more). These bins alloW 
sorting into pass and fail devices, and alloW the failed 
devices to be further subdivided. 

[0018] Referring also to FIGS. 2 and 3, the testing system 
of the present invention is designed to test devices in the 
presence of a knoWn magnetic ?eld. Consequently, it is 
particularly useful for testing devices that sense magnetic 
?elds. The testing system is preferably a modi?ed version of 
the general type of testing device described above in con 
nection With FIG. 1, to keep the features of electrical testing 
and temperature control. Like the knoWn system, the testing 
system of the present invention preferably has a hopper or 
some other storage for keeping a large number of devices, a 
track or some other type of conveyor or transporter for 
providing one or more devices to a testing location, testing 
paddles or some other set of electrical conductors for 
making contact With the device to provide and/or receive 
signals, a sorter for sorting devices after testing, and bins. 
The principles and features of the present invention are not 
necessarily limited, hoWever, to any particular type of test 
ing system or packaged device. 

[0019] In a manner similar to that shoWn in FIG. 1, the 
devices to be tested are provided from a hopper along a track 
50 in a line so that multiple devices are on track 50 at the 
same time. Referring particularly to FIG. 3, before reaching 
the testing location, a device is physically stopped by a 
series of pins 52, 54, and 56 (FIG. 3). Pins 52, 54, and 56 
each stop the devices, thereby effectively pipelining the 
devices to the testing area. Pins 52 and 54 are moved With 
springs 58, 60 and metal belloWs 62, 64 under control from 
a controller over electrical lines 66, 68. Pin 56 is also 
controlled With an actuator 70 that is pushed forWard and 
draWn back With belloWs 72 and spring 74 under control 
over line 76. 

[0020] Underneath the testing area is a stop pin 80 that 
stops the device after pin 56, the last pin before the testing 
location, releases the device. The device hits stop pin 80 and 
may bounce someWhat before coming to rest, at Which time 
an actuating pin 82 is operated to contact the device to hold 
the device against a track cover 84 at a testing location 85. 
Pin 82 is extended and retracted With a belloWs 86 and a 
spring 88. 

[0021] After the device is thus secured betWeen pin 82 and 
cover 84 at testing location 85, electrical conductors, such as 
testing paddles of the type shoWn in FIG. 1 (but not shoWn 
in FIGS. 2 and 3), are brought into contact With the leads 
from the device to perform electrical testing in a generally 
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knoWn manner. The paddles extend through slots 90, 92 and 
are controlled in part through belloWs 94, 96. After the 
electrical testing is done, magnetic testing is performed, and 
then pin 82 is retracted to alloW the device to continue doWn 
track 50 to a sorter as described in connection With FIG. 1. 
The magnetic testing could be performed either before or 
after the electrical testing. 

[0022] To perform the magnetic testing, a magnetic ?eld is 
provided by a magnetic core assembly 100 that is made of 
a high permeability material, such as permalloy 80, Which 
has a DC. permeability of about 75,000 at B=100 Gauss. 
Core assembly 100 supports tWo coils 99, 101 (FIG. 2) at a 
location near the electrical testing area. 

[0023] FIG. 4 is a perspective vieW shoWing in more 
detail core assembly 100 removed from the testing device. 
Core assembly 100 has a back plate 102 and a front plate 
104, each of Which is made from a number of laminated 
layers of high permeability material. The laminated structure 
provides high permeability, loW eddy-current losses, and 
loW hysteresis. While the number of layers can vary, it has 
been found that a laminate of 7-8 layers is suf?cient. These 
layers are glued together after ?rst being annealed to 
increase permeability. 

[0024] Back plate 102 is a single integral member that has 
tWo parallel L-shaped legs 105, 106 and a cross piece 108. 
L-shaped legs 105, 106 have long vertical legs parallel to the 
track and shorter horiZontal legs 110, 112 extending perpen 
dicular to the track. Cross piece 108 connects the tops of the 
vertical legs, and at its center has a recessed region 114 that 
is recessed in a direction perpendicular to plate 102. At 
region 114, an opening receives actuating pin 82, Which 
contacts the device being tested. Each of the longer vertical 
legs has an opening 116 near its respective horiZontal leg for 
receiving a pin or screW 117 for rigidly mounting back plate 
102 to a support bracket 118 (FIG. 3). 

[0025] Front plate 104 is roughly an inverted T-shape With 
a vertical post 120 and an integral horiZontal cross piece 
122, together forming a vertical plane parallel to the track at 
the testing location. At the ends of cross piece 122 are tWo 
horiZontal legs 124, 126 extending perpendicular to the 
cross piece (and the track) and positioned to abut horiZontal 
legs 110, 112 from back plate 102. Post 120 has an opening 
130 for receiving a screW 132 for connecting front plate 104 
to track 50. 

[0026] Wrapped around the pairs of horiZontal legs of the 
back plate and the front plate, i.e., legs 112 and 126, and legs 
110 and 124, are tWo coils 99, 101 With many turns. These 
coils are electrically coupled to a control system that con 
trols the current ?oWing into the coils, and hence controls 
the magnetic ?eld, preferably up to 1000 Gauss. The coils 
are on a bobbin and are provided over the horiZontal legs of 
the back plate before the front plate is mounted to the track. 
The bobbins are held tightly on the pairs of horiZontal legs. 

[0027] Near the top of post 120 is a high permeability stud 
140 that extends horiZontally into track cover 84 at a 
position near the device being tested. Stud 140 can be simply 
rectangular With a single ?at face, or it can have tWo parallel 
legs extending toWard the device, With one leg longer than 
the other to create air gaps With different Widths. 

[0028] As best shoWn in FIG. 3, stud 140 has a larger 
diameter or diagonal portion 142 and a reduced cross 
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sectional portion 144 (shown in dashed lines) that forms a 
shoulder 146. Reduced cross-sectional portion 144 extends 
into a hole in cover 84, While shoulder 146 contacts the 
outside of cover 84. 

[0029] In prior testing devices, a cover for the testing 
location Would typically be made of stainless steel and 
Would include a series of mirrors that Were used With ?ber 
optic lines to sense When a device Was at a location along the 
track. According to the present invention, hoWever, the 
mirror at the actuator pin is omitted While the front surface 
of the stud, extending into the cover, is polished so that it has 
a re?ective surface. Also, track cover 84 is made of a loW 
permeability material, such as a G-10 machinable plastic. 
The actuator pin and the stud thus each perform multiple 
functions, including completing a magnetic circuit. 

[0030] As shoWn particularly in FIGS. 3 and 4, back plate 
102, front plate 104, actuator pin 82, and stud 140 form a 
magnetic circuit With the device in a gap betWeen pin 82 and 
stud 140. The plates, stud, and actuator pin are all made of 
high permeability materials to form the magnetic circuit. 
Other materials near this magnetic circuit are made of loW 
permeability or non-permeable materials. In prior testing 
devices similar to that shoWn in FIG. 1, there Were many 
components made of stainless steel in the 400 series, Which 
has high permeability. According to the present invention, 
hoWever, the cover, the components of the support frame, 
and other components are made of machinable plastic, or of 
a loW permeability stainless steel, such as stainless steel in 
the 300 series, Which has a permeability of about 1.0 at B=20 
Gauss. These loW permeability components include cover 
84, screW 117, bracket 118, and screW 132. The track itself, 
both in prior testing systems and in the system of the present 
invention, is made from aluminum With loW permeability. 

[0031] Referring to FIGS. 2 and 5, track 50 has a slit 150 
along one side and extending at about midWay in the vertical 
direction relative to a device 152 being tested. Slit 150 
extends about half the Width of track 50 to create a gap that 
helps to minimize LorentZ forces. (As is Well knoWn, a 
change in a desired magnetic ?eld, including a step function, 
creates current loops that induce a magnetic ?eld that is 
opposite to and Works against the desired magnetic ?eld.). 

[0032] A method for using a testing system according to 
the present invention involves testing both electrical and 
magnetic characteristics. When a device is brought to the 
testing location and the actuator pin holds the device in 
place, electrical tests are performed through the pins. The 
magnetic test is preferably performed after the electrical test 
because the magnetic test takes more time and because the 
results of the electrical test may make magnetic testing 
unnecessary. To make the magnetic test, one or more mag 
netic ?elds are provided around the device, and the upWard 
signal is read from the device to determine Whether the 
device is properly sensing the magnetic ?eld. In one par 
ticular example, ?elds of +400 gauss, and —400 Gauss are 
applied. The coils alloW the magnetic ?eld to be applied 
rapidly; as a result, the magnetic ?eld testing is very fast, 
e.g., 100 msec. The magnetic ?eld testing is suf?ciently fast 
to prevent any delay in the system because even With the 
additional time of the magnetic test, the testing procedures 
are still faster than mechanical delays in the system. 

[0033] The testing mechanism can also be used for cali 
bration. In a highly sensitive magnetic ?eld sensor, stresses 
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in the device can create changes in the signal produced from 
the sensor, even at an external magnetic ?eld of 0. To 
calibrate the testing device, a device is positioned in the 
testing area, and a signal is received When the magnetic ?eld 
equals 0 to determine a Zero offset, i.e., the signal that is 
produced from various magnetic ?elds introduced by other 
parts of the circuitry of the testing machine. When this offset 
is determined, a magnetic ?eld is introduced, and the desired 
electrical signal is received. 

[0034] Having described an embodiment of the present 
invention, it should be apparent that other modi?cations can 
be made Without departing from the scope of the appended 
claims. For example, While the magnetic generating assem 
bly has been described for use With a device that tests 8-pin 
SOIC type packages, it should be understood that principles 
of the present invention can be applied to handlers for testing 
other types of devices. 

What is claimed is: 
1. An automated testing system for testing integrated 

circuit devices having conductive pins, at least some of the 
pins being for electrical signals to be provided to and/or 
from the device, the system comprising: 

a conveyor for providing a device to a testing location; 

electrical conductors brought into and out of contact With 
at least some of the pins of the device While the device 
is held at the testing location, the electrical conductors 
being used to provide input signals to at least one pin 
and for receiving output signals from at least one pin; 
and 

a magnetic circuit including at least one coil for control 
lably providing a magnetic ?eld With knoWn magnitude 
to the device While the device is at the testing location, 
the electrical conductors providing a signal from the 
device in response to the device sensing the magnetic 
?eld, the electrical testing and the magnetic ?eld testing 
being performed on the device While the device is at 
one testing location. 

2. The device of claim 1, further comprising a hopper for 
holding a plurality of devices, Wherein the conveyor 
includes a track for providing the devices from the hopper to 
the testing location. 

3. The device of claim 1, Wherein the magnetic circuit 
includes a front plate on one side of the conveyor and a back 
plate on an opposite side of the conveyor, the front and back 
plates connected together. 

4. The device of claim 3, Wherein the coil is Wrapped 
around a portion of the front plate and around a portion of 
the back plate. 

5. The device of claim 4, further comprising a second coil, 
Wherein the second coil spaced from the ?rst coil and is 
Wrapped around a second portion of the front plate and 
around a second portion of the back plate. 

6. The device of claim 1, Wherein a contact pin for holding 
the device at the testing area is coupled to the back plate. 

7. The device of claim 6, further comprising a stud 
coupled to the front plate and extending toWard the device, 
the stud and the contact pin de?ning a gap in Which the 
device is held. 

8. The device of claim 7, Wherein the conveyor is a track, 
the system further comprising a cover over the track, the 
cover having an opening into Which the stud extends, the 
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stud being made of a high permeability material and the 
cover being made of a loW permeability material. 

9. The system of claim 1, Wherein the devices are surface 
mount SOIC packages, Wherein the electrical conductors are 
on paddles that are located on either side of the device When 
the device is in the testing area, and Wherein the magnetic 
circuit includes a back plate on one side of the conveyor, a 
front plate on the opposite side of the conveyor, a ?rst pin 
for holding the device in the testing location and coupled to 
one of the front and back plates, and a second pin coupled 
to the other of the front and back plates. 

10. An automated testing system for testing integrated 
circuit devices at a testing location by sensing output signals 
in response to input conditions, the testing system compris 
mg: 

means for providing electrical signals to at least some of 
the pins of a device being tested; 

means for sensing signals from at least some of the pins 
to test the device in response to electrical signals as the 
input condition; and 

means for providing to the device different magnetic 
?elds having knoWn magnitudes While the device is at 
the testing location, the sensing means sensing signals 
in response to the magnetic ?elds as the input condi 
tions. 

11. The system of claim 10, further comprising means for 
transporting a large number of devices one at a time to the 
testing location. 

12. The system of claim 10, Wherein the means for 
providing different magnetic ?elds includes a magnetic 
circuit having tWo coils, plates on opposite sides of the 
device When at the testing location, and pins on opposite 
sides of the device When at the testing location. 

13. A system for performing electrical and magnetic 
testing on a packaged integrated circuit device, the system 
comprising: 

a track for transporting devices along a ?rst direction to a 
testing location; and 
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a magnetic circuit mounted at least close to the track for 
providing a controllable variable magnetic ?eld to the 
device at the testing location; 

the track having a slit in a direction transverse to the ?rst 
direction, the slit creating a physical gap in a portion of 
the track at the testing location. 

14. The system of claim 13, Wherein the magnetic circuit 
is made of a high permeability material and the track is made 
of a loW permeability material. 

15. A method for performing both electrical and magnetic 
testing on integrated circuit devices having electrical leads, 
at least some of Which are for electrical signals to be 
provided to and/or from the device, the method comprising: 

receiving a device at a testing location; 

holding the device at the testing location; 

electrically testing the device at the testing location by 
introducing an electrical signal into at least one of the 
electrical leads of the device and by sensing an output 
signal at one or more of the electrical leads; and 

magnetically testing the device at the testing location by 
providing to the device ?rst and second magnetic ?elds 
having knoWn and different magnitudes and sensing an 
output signal from at least one of the electrical leads. 

16. The method of claim 15, Wherein the electrical testing 
is done before the magnetic testing. 

17. The method of claim 15, Wherein the electrical testing 
is done after the magnetic testing. 

18. The method of claim 15, Wherein the magnetic testing 
and electrical testing are performed one after the other on a 
device Without moving the device betWeen tests. 

19. The method of claim 15, Wherein receiving a device 
includes receiving a surface mount SOIC packaged device 
With pins extending aWay from opposite sides. 

20. The method of claim 19, Wherein the electrically 
testing includes bringing paddles With electrical conductors 
into contact With each side of the device. 

* * * * * 


