EP 3 922 366 A1

(19)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

9

(12)

(43) Date of publication:
15.12.2021 Bulletin 2021/50

(21) Application number: 21178866.6

(22) Date of filing: 10.06.2021

(11) EP 3 922 366 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:
B08B 1/00 (2006.07)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 12.06.2020 TW 109119762

(71) Applicant: Chroma ATE Inc.
333001 Taoyuan City (TW)

(72) Inventors:

e LEE, JIH-HSING
Taoyuan City (TW)

« WANG, YU-KUANG
Taoyuan City (TW)

¢ CHUANG, MING-JU
Taoyuan City (TW)

*« CHANG, WEN-CHUAN
Taoyuan City (TW)

(74) Representative: Vossius & Partner
Patentanwilte Rechtsanwilte mbB
SiebertstraBBe 3
81675 Miinchen (DE)

(54) CLEANING JIG

(57) Herein disclosed is a cleaning jig for cleaning a
plurality of test portions in a test device. The cleaning jig
comprises a frame and a plurality of cleaning units. The
frame has a first side which located at an outer edge of
the frame. The plurality of cleaning units are detachably
disposed on a first side of the frame. Each of the cleaning

units has a cleaning sheet, and the cleaning sheet of
each of the cleaning units extends outwardly of the frame.
Each of the cleaning units corresponds to one of the test
portions, and each of the test portions contacts a first
surface and a second surface of the corresponding clean-
ing sheet at the same time.
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Description
BACKGROUND OF THE INVENTION
CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Tai-
wan patent application Serial No. 109119762 filed on Jun
12, 2020.

1. Field of the invention

[0002] The presentinvention pertains to a cleaning jig,
more specifically to the cleaning jig for cleaning a test
device

2. Description of the prior art

[0003] Generally speaking, various electronic equip-
ment might need routine maintenance or cleaning after
a period of use to ensure that the electronic equipment
can operate normally. In particular, for electronic equip-
ment that requires high precision, such as test devices,
it is necessary to perform maintenance or cleaning cor-
rectly for reducing errors in measurements. Taking a test
device for battery detection as an example, the test de-
vice needs to clamp electrodes of a battery with test por-
tions in the first place, and then charge and discharge
the battery through the test portions to check whether
the battery is working normally. In practice, since the elec-
trodes of the battery are often covered with an oxide film
when the battery is manufactured, the test portions also
need to scrap off the oxide film while clamping the elec-
trodes. As a result, the surface of each test portion may
be stained with scraped oxide film or some residues after
a period of use.

[0004] It is understandable that the oxide film on the
surface of each test portion may not only affect the effi-
ciency of charging and discharging the battery, but also
may interfere with the accuracy of the detection. In ad-
dition, because the test portion needs to transmit large
current, scraped oxide film or residues on the surface of
each test portion may also cause smoke or fire accidents.
In practice, it is very important to clean the test portions
of the test device regularly, butitis also very troublesome
to clean the test portions of the test device. For example,
one test device generally needs to test a large number
of batteries in batches. Assuming that one electrode of
each battery corresponds to one test portion, it can be
imagined that the test device will have a large number of
test portions. Cleaning the test portions of the test device
one by one must be very time-consuming and laborious.
Accordingly, the industry needs a new cleaning jig that
can quickly clean multiple test portions of the test device
in batches, so as to reduce the downtime of the test de-
vice due to cleaning, and also reduce the manpower and
resources for cleaning the test device.
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SUMMARY OF THE INVENTION

[0005] The present invention provides a cleaning jig,
which can quickly and massively clean multiple test por-
tions of a test device without stopping the test device,
thereby improving the detection efficiency of the test de-
vice.

[0006] The present invention discloses a cleaning jig
for cleaning a plurality of test portions in a test device.
The cleaning jig comprises a frame and a plurality of
cleaning units. The frame has a first side which located
at an outer edge of the frame. The plurality of cleaning
units are detachably disposed on afirst side of the frame.
Each of the cleaning units has a cleaning sheet, and the
cleaning sheet of each of the cleaning units extends out-
wardly of the frame. Each of the cleaning units corre-
sponds to one of the test portions, and each of the test
portions contacts a first surface and a second surface of
the corresponding cleaning sheet at the same time.
[0007] Insomeembodiment, each of the cleaning units
may have a first locking member, and the first locking
member detachably fixes the first side. Besides, each of
the cleaning units may have a second locking member,
and the second locking member detachably fixes the
cleaning sheet. The locking direction of the first locking
member may be different from the locking direction of
the second locking member. In addition, the first side and
the second side of the cleaning sheet may be made of
sandpaper.

[0008] In some embodiment, the test portions of the
test device are used to test a plurality of electronic com-
ponents on a carrier, the frame is defined with a frame
length and a frame width, and the frame length may be
equal to the length of the carrier, and the frame width
may be equal to the width of the carrier. In addition, setting
positions of the cleaning units on the first side may cor-
respond to placement positions of the electronic compo-
nents on the carrier.

[0009] Based on the above, the cleaning jig provided
by the present invention can be used to clean the test
device, and the test portions of the test device can clamp
the cleaning sheet and grind away residues by itself with-
out manually cleaning the test portions one by one.
Thereby, the cleaning jig provided by the present inven-
tion can quickly clean multiple test portions of the test
device in batches, so as to reduce the downtime of the
test device due to cleaning, and also reduce the man-
power and resources for cleaning the test device.

BRIEF DESCRIPTION OF THE APPENDED DRAW-
INGS

[0010]
FIG. 1 is a perspective view of a cleaning jig in ac-

cordance with an embodiment of the present inven-
tion.
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FIG. 2 is a perspective view of a cleaning unit in
accordance with an embodiment of the present in-
vention.

FIG. 3 is a side view of the cleaning unit in accord-
ance with an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The features, objections, and functions of the
present invention are further disclosed below. However,
itis only a few of the possible embodiments of the present
invention, and the scope of the present invention is not
limited thereto; that is, the equivalent changes and mod-
ifications done in accordance with the claims of the
present invention will remain the subject of the present
invention. Without departing from the scope of the inven-
tion, it should be considered as further enablement of the
invention.

[0012] Pleasereferto FIG. 1 and FIG. 2 together. FIG.
1 is a perspective view of a cleaning jig in accordance
with an embodiment of the presentinvention. FIG. 2is a
perspective view of a cleaning unit in accordance with
an embodiment of the present invention. As shown in
figures, the cleaning jig 1 includes a frame 10 and a plu-
rality of cleaning units 12. The plurality of cleaning units
12 can be arranged on two sides of the frame 10, and a
cleaning sheet 126 in each cleaning unit faces or extend
toward the outside of the frame 10. In an example, the
two sides of the frame 10 can be defined as a first side
100 and a second side 102, respectively, and the plurality
of cleaning units 12 can be divided into two groups. One
group of the cleaning units 12 is disposed on the first side
100, and another group of the cleaning units 12 are dis-
posed on the second side 102. As shown in FIG. 1, the
plurality of cleaning units 12, disposed on the first side
100, are arranged in a row, and the cleaning sheets 126
in each cleaning units 12 are generally oriented at the
same angle, for example, vertically toward the outside of
the frame 10.

[0013] The function of the cleaning jig 1 is to clean the
test device, especially to clean the test portion of the test
device (not shown in FIG. 1). In practice, when the test
device is in normal operation or in use (for example, dur-
ing testing), the test portion of the test device can be used
to test electronic components (not shown). In one exam-
ple, the electronic component may be a battery, and the
test device is a device used to detect whether the battery
is working normally. Person having ordinary skill in the
art can understand that the test portions need to be firmly
electrically connected to the electrodes in the first place,
then the charge and discharge tests can be performed.
Assuming that the electronic component is a soft-packed
battery, since the electrodes of the soft-packed battery
are sheet-shaped and flexible, each of the test portion
must clamp one electrode to prevent accidentally falling
off. Of course, this embodiment does not limit the elec-
tronic component to be a soft-pack battery, nor does it
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limit the electrode to be sheet-shaped. As long as the
test portion of the test device is electrically connected to
the electrode of the electronic component by clamping
the electrode, it should be within the scope of this em-
bodiment.

[0014] In order to test electronic components in batch-
es, multiple electronic components can be placed on a
carrier (not shown), and then the entire carrier is placed
in a storage location of the test device, so that multiple
electronic components can be tested together. Corre-
spondingly, the test device will have multiple test por-
tions, so that each test portion can be electrically con-
nected to the electrode of one of the electronic compo-
nents. This embodiment does not limit the position of the
electrode of the electronic component. For example, a
plurality of electronic components can be disposed on
two sides of the carrier, and the electrode of each elec-
tronic component can be perpendicular to the outside of
the carrier. In practice, the arrangement of multiple elec-
tronic components in the carrier can be similar to the
cleaning jig 1 shown in FIG. 1 of this embodiment. For
example, the carrier can be compared to the frame 10 of
the cleaning jig 1, and the electronic components can be
compared to the cleaning units 12 of the cleaning jig 1,
and the electrode of the electronic component can be
compared to the cleaning sheet 126 of the cleaning unit
12. At this time, although the cleaning jig 1 does not have
real electronic components (such as the battery to be
tested), the cleaning jig 1 can still simulate the appear-
ance of the carrier having multiple electronic compo-
nents.

[0015] In order to allow the cleaning jig 1 to be placed
in the storage location of the test device, the frame 10
can be defined with a frame length L and a frame width
W, and the frame length L and the frame width W are
both smaller than the length and width of the carrier. To
simulate the carrier having multiple electronic compo-
nents even better, the frame length L may also be exactly
equal to the length of the carrier, and the frame width W
may also be exactly equal to the width of the carrier. In
addition, the height of the frame 10 can also be defined
as a frame height H, and the frame height H should be
smaller than the height of the carrier. In one example,
the frame height H can also be exactly equal to the height
of the carrier, so that when the frame length L, the frame
width W, and the frame height H equal to and the length,
width, and height of the carrier, the volume and the ap-
pearance of the frame 10 should be roughly the same as
the carrier.

[0016] Inthisembodiment, the structure of the cleaning
unit will be described, and a way of cleaning the test
portion by the cleaning unit will be roughly demonstrated.
Please refer to FIG. 2 and FIG. 3 together. FIG. 2 is a
perspective view of a cleaning unit in accordance with
an embodiment of the present invention, and FIG. 3 is a
side view of the cleaning unit in accordance with an em-
bodiment of the present invention. As shown in the fig-
ures, FIG. 2 shows the cleaning unit 12 of the cleaning
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jig 1. The cleaning unit 12 has a body 120 on which a
firstlocking member 122, a second locking member 124,
and a cleaning sheet 126 are disposed. The first locking
member 122 can be used to lock the frame 10 of the
cleaning jig 1, for example, to lock the first side 100 of
the frame 10. In practice, when the first locking member
122 is locked, the frame 10 and the cleaning unit 12 will
not move or rotate relatively, so that the cleaning sheet
126 can be kept stable. When the first locking member
122 is released, the cleaning unit 12 can be detached
from the frame 10, thereby the cleaning unit 12 can be
maintained or replaced.

[0017] It can be seen from FIG. 2 that the body 120 is
composed of two similar plate-like structures, which are
defined as a first clamping plate 120a and a second
clamping plate 120b, and a second locking member 124
can be used to lock the first clamping plate 120a and the
second clamping plate 120b. Moreover, in the example
shown in FIG. 2, the locking directions of the first locking
member 122 and the second locking member 124 are
different, for example, the locking directions of the first
locking member 122 and the second locking member 124
may be perpendicular to each other. In one example, one
end of the cleaning sheet 126 can be sandwiched be-
tween the first clamping plate 120a and the second
clamping plate 120b, and the other end of the cleaning
sheet 126 is exposed to clean the test portion 2. In prac-
tice, the cleaning sheet 126 is a double-sided sheet-like
element, and both sides (a first side and a second side)
ofthe cleaning sheet 126 may have sandpaper-like rough
surfaces. In one example, the cleaning sheet 126 may
also be a piece of sandpaper folded in half, and the
smooth side of the sandpaper is folded inwardly that the
rough side of the sandpaper is exposed. In other words,
the first surface and the second surface of the cleaning
sheet 126 may both be the same rough side of the sand-
paper. It is worth mentioning that this embodiment does
not limit how many test portions 2 can clamp one cleaning
sheet 126 at the same time. Although FIG. 3 shows that
two test portions 2 might clamp one cleaning sheet 126
at the same time, it is also possible that there is only one
test portion 2 might clamp the cleaning sheet 126.
[0018] Taking a practical example, when the test de-
vice tests the electronic component, the test portions 2
not only clamp the electrodes of the electronic compo-
nent, but also have to rub or friction the electrodes to
scrape off the oxide film on the surface of the electrodes.
After a period of time, it is inevitable that residues of the
oxide film or some dust will adhere to the test portions 2,
so the test portions 2 must be cleaned regularly. In one
example, after the test device has inspected the elec-
tronic components, the electronic components on the
carrier can be pulled out from a storage location, and put
the cleaning jig 1, as the replacement, into the storage
location. Since the position of the cleaning sheet 126 is
the same as the electrode position of the electronic com-
ponent, the engineer can issue the same instruction to
the test device, for example, the instruction of controlling
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the test portion 2 of the test device to clamp the electrode
of the electronic component. Of course, this embodiment
does not limitthe instructions received by the test device,
an engineer may also issue instructions designed for the
self-cleaning process of the test device.

[0019] Following the above, since the electrode of the
electronic component has been replaced with the clean-
ing sheet 126, the test portion 2 of the test device will
clamp the cleaning sheet 126 at the position where the
electrode of the electronic component was originally ex-
pected to be clamped. Person having ordinary skill in the
art can understand that because the test portion 2 has
to rub or friction the cleaning sheet 126, the residue and
dust accumulated on the test portion 2 can be rubbed off
by the rough surface of the cleaning sheet 126, so as to
achieve the purpose of cleaning the test portion 2. In one
example, if the test portion 2 accumulates a lot of dirt, in
order to clean the test portion 2 completely, the engineer
can give the same instructions more than once to the test
device that the test portion 2 can clamp the cleaning sheet
126 several times to improve the cleaning process. It can
be seen from the above that the test device can clean
itself with the cleaning jig 1, instead of making the clean-
ing sheet 126 to rub or friction the test portion 2 actively.
Therefore, the cleaning process can be completed by
giving the existing instructions such as instructions for
clamping the electrode.

[0020] Inaddition, when the cleaning sheet 126 reach-
es the suggested replacement usage (for example, after
a lot of uses), the second locking member 124 can also
be released to slightly separate the first clamping plate
120a from the second clamping plate 120b. At this time,
the engineer can withdraw the used cleaning sheet 126
from between the first clamping plate 120a and the sec-
ond clamping plate 120b and replace it with a new one.
Compared with shutting down the test device and disas-
sembling and cleaning the test portions 2 one by one,
this embodiment has obvious advantages, that is, a
cleaning jig 1 can be used to clean a larger number of
test portions 2 at one time. On the other hand, this em-
bodiment only needs to replace the cleaning sheets 126
to clean the test portions 2 in the next storage location,
and the test device does not need to be shut down for
cleaning the test portions 2, which also means that the
efficiency of the test device can be greatly improved.
[0021] In summary, the cleaning jig provided by the
present invention can be used to clean the test device,
and the test portions of the test device can clamp the
cleaning sheet and grind away residues by itself without
manually cleaning the test portions one by one. Thereby,
the cleaning jig provided by the present invention can
quickly clean multiple test portions of the test device in
batches, so as to reduce the downtime of the test device
due to cleaning, and also reduce the manpower and re-
sources for cleaning the test device.
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Claims

1. A cleaning jig (1) for cleaning a plurality of test por-
tions in a test device, the cleaning jig comprising:

a frame (10) having a first side located at an
outer edge of the frame; and

a plurality of cleaning units (12) detachably dis-
posed on a first side of the frame;

wherein each of the cleaning units has a clean- 70
ing sheet (126), and the cleaning sheet of each

of the cleaning units extends outwardly of the
frame;

wherein each of the cleaning units corresponds

to one of the test portions (2), and each of the 15
test portions contacts a first surface and a sec-

ond surface of the corresponding cleaning sheet

at the same time.

2. The cleaning jig according to claim 1, wherein each 20
ofthe cleaning units has afirstlocking member (122),
and the first locking member detachably fixes the
first side.

3. Thecleaning jig according to claim 2, wherein each 25
of the cleaning units has a second locking member
(124), and the second locking member detachably
fixes the cleaning sheet.

4. The cleaning jig according to claim 3, wherein the 30
locking direction of the first locking member is differ-
ent from the locking direction of the second locking
member.

5. The cleaning jig according to any of claims 1-4, 35
wherein the test portions of the test device are used
to test a plurality of electronic components on a car-
rier, the frame is defined with a frame length (L) and
a frame width (W), and the frame length is equal to
the length of the carrier, and the frame width is equal 40
to the width of the carrier.

6. Thecleaningjigaccordingto claim 5, wherein setting
positions of the cleaning units on the first side cor-
respond to placement positions of the electronic 45
components on the carrier.

7. The cleaning jig according to any of claims 1-6,

wherein the first side and the second side of the
cleaning sheet are made of sandpaper. 50
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